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Another Complete Mill-to-Smelter Plant ENGINEERED hy STEARNS-ROGER

This smoothly operating project including copper mill, smelter

and power plant was designed to process 30,000 tons per day. The
engineering performed hy Stearns-Roger included designs for

concentrator, smelter, heavy density plant, power plant, crushing plant, and
specifications for thousands of items of mill and smelter equipment.
Engineering of supporting facilities also furnished ingludes two complete
townsites, public buildings, machine and maintenance shops at mine,

mill and smelter, transmission lines and lime plant.

Stearns-Roger offers reliability in design, engineering, fabrication,

field erection and start-up. One-contract engineering services for your

chemical or metallurgical plant project are our specialty.

CLASS NOTES

When advising us of a cha:_lge of ad-
dress, please confirm your position or title
and company affiliation, -

1882-1930

R. L. D'ARCY, ‘05, retired, has moved
from Cottanwood, Ariz. toe Clarkdale,
Ariz. His P.O, Box number is 507.

ARTHUR . BRINKER, *01, retired,
may be addressed at P.O, Box 143, Flush-
ing 52, N, Y. :

ANDRE R, BROUSSEAU, *14, lives at
1059 West Main St.,, New Iberia, La.

M. EDWARD CHAPMAN, 27, was in
Denver between planes on April 6th. Yet
he found time to telephone the Alumni
Office. Eddie and Annabelle have sold
their ‘T'ulsz home and have spent the last
two months as gypsies through Mexice
and the Southwest. They will be in Tue-
son until May 1, Mail will still reach them
through his Tulsa office at 31¢ Thompson
Bldg., Tulsa, Okla.

THOMAS S. HARRISON, '08, may be
addressed at 1145 Glendon Ave., Suite 6,
Los Angeles 24, Calif,

PAUL S, LEWIS, *29, geophysics su-
perviser for Humble Oil, may be ad-
dressed at 216 8. Duval St, Box 506,
Tallahassee, Fla,

WILLIAM ], McKENNA, ’21, is man-
ager, International Smelting & Refining
- .Co., Tooele, Utah, His mailing address
is 123 N. Main St., Tooele, Utah.

. 8/8GT. HAROLD W. McCULLOUGH,

27, Neo Property & Supply Section,
ASCOM Area Enpineer, gives his new
mailing address as RA14673314, 37th
Engr. Det. {Util), APO 20, San ¥Fran-
cisco, Calif,

193140

.+ CLINTON C. KNOX, x-'31, is mining
. engineer for U, 8§, Bureau of Mines with
- mailing address 112 Harwood Dr. RFD
=+ No. 3, Bartlesville, Okla.

E. WALTER ADAMS, 32, has been
" named manager of operations of all east-
ern area plants of the Kaiser Refractories
and Chemicals Division. His mailing ad-
. dress is 335 Deer Trail, Canfield, Ohio.

- THOMAS E. NORTHROP, 32, is
" serving in the Air Force with mailing ad-
dress IE 7500th ABGRU, Box 507, APO
218, New York, N. Y.

WALTER H. ZWICK, '32, writes that
we still appear to have him in the Army
(Class Notes, March 1960). We're sorry,
Walt, for service in Korea is something
 that most of us want to forget. To be
correct now: Walt is Civilian Engineer,
Portland District, Corps of Engineers. His
home address was correct as given: 3540
N.E. Couch St., Portland 12, Ore.

:  BENJAMIN E. TERRY, *33, has moved
“from Greensburg, Ky., to 4102 W, Green-
-+ wood PL, Denver 19, Colo.

CARL L. MORRIS, 36, whose address
was Mt Prospect, Ill,, gives his new mail-
° ing address as ¢/o Marquette Cement Co.,
: 20 N. Wacker Dr,, Chicago, Ili.

M. S WALKER, ’36, is manager of en-
gineering, American Metal Climax, Cli-
max, Colo. His mailing address is Box
532, Buena Vista, Colo.

JACK W. PETERS, ’38, formerly staff
geopl_lysmmt with Mobile Producing Co.
in Billings, Mont., has been transferred
to the Denver office of Mebil 0il Co,,
500 Petroleum Club Bldg.

- ARTHUR O, DETMAR, ’39, president
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of Mobil 01l of Canada, Ltd, Calgary,
has been elected chairman of the Cana-
dian Petroleum Association Board of
Governors for 1960, His home address is
1102 Talon Ave., §.W,, Calgary, Alberta,
Canada,
' GEORGE E. GEBHARDT, 40, writes:
“At present I am active in six different
businesses, but the mainstay is still the
restaurant business {Top Hat Drive-In
Cafe, North Bend, Ore.). For the first
time, I have thrown my hat in the politi-
czl ring, by running for state senator for
Coos and Curry Counties. I am rusning
as a Republican in a Democratic strong-
hold, so the nutcome is anybody's guess,”
WALTER E. HEINRICHS, JR., ’40, is
president and general manager of Hein-
richs Geoexploration Co,, PO, Box 5671,
Tueson, Ariz,

CHARLES J. VINCENT, JR., 40, is
assistant manager Service and Inspection,
Weirton Steel Co, His mailing address is
400t Palisades Dr., Weirton, W, Va,

]. C. STIPE, 40, sales engineer for
Ingersoll-Rand Co., has moved from
Baxter Springs, Kans,, to 8570 E. 31st PL
S, Tulsa 5, Okla.

1941-'45

DONALD W. DUNN, 41, project en-
gineer, Mexican operations, United States
Gypsum Ca,, is living at 300 W, Adams,
Chicago 6, 11L

W. L. FALCONER, 41, has changed
his mailing address to Ponder Qils Lid,,
806 Lancaster Bldg., Calgary, Alberta,
Canada.

( Continued on page 6)

If you have a problem with

GRINDING, ABRASION or CORROSION,
it might be solved with

€o0ts Alumina Ceramics

i Write for Data Sheets Today!
COORS PORCELAIN CO. - 600 NINTH STREET, GOLDEN, COLORADO
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CLASS NOTES .
(Continued from page 3)

DR. I, MILFTON LeBARON, '4f, is
vice president of research and engineering
development for International Minerals &
Chemical Corp. His mailing address is
Old Orchard Rd., Skokie, IiL

F. WARD O’'MALLEY, *42, informs us
that his mailing address is now ¢/o Amer-
ican Embassy, APO 205, New York, N, Y.

EDWARD C. BRYAN, 42, is assistant
manager of Ewa Plantation Co., Ewa,
Hawaii.

JOHN P, DENNY, ‘42, who recently
joined the technical staff of The Beryllium
Corp., have moved to 412 Marshall Dr,
Shillington, Pa. The Dennys were former-
Iy living in Sechenectady, N, Y.

1946-'50

JOHN P. COGAN, ’47, Arca petro-
physical engineer for Shell Qil, lives at
4605 Graceland, Midland, Texas.

B. ]. FERRIS, '47, formerly of Midland,
Texas, gives his new address as ¢/o Shell
Development Co., P.O. Box 481, Houston
1, Texas.

J. W. R. CRAWFORD, IIL, 48, has
changed his address to Argo 0il Corp,
410 Boston Bldg., 828 17th St, Denver,
Colo.

PHILIP R. HAMMOND, ’48, is assist-
ant manager, Contr. Div., Hercules Pow-
der Co., His mailing address is 201
Churchill Dr. & Carrcroft, Wilmington,
Del.

- L. M. YARBERRY, '48, has left Can-
ada for Kingston, Jamaica, where he is

works manager for Caribbean Cement Co.

‘His mailing address is P.O, Box 443,
‘Rockfort, Kingston, Jamaica, B.W.L

CHARLES R, JOHNSON, JR., 49, for-
merly with Richmond Exploration Co. in
Venezuela, has a new mailing address:
P.0O. Box 961, Wahiawa, Oahu, Hawaii.

JOHN D. McIVER, ’50, writes that he
has spent the last two years in designing
and constructing a 16,500-ton per month
copper refinery south of Baltimore, in
Anne Arundel County, Md. According to
the article in the March issue of E&MT,
John will continue as production super-
intendent of the new Kennecott Refinery.
His address is 47 Cedar Rd, Severna
Park, Md.

JOHN H, MASON, 49, who is associ-
ate professor of Military Science and
Tactics at the Colorado School of Mines,
has been promoted from captain to major,

KENNETH W. PAUL, 49, has moved
from Dallas to Amarillo, Texas, where
his address is 305 First National Bank
Bldg.

EDWARD E. RUE, 49, consulting ge-
ologist, gives his address zs 423 Rogers
Bldg., Mt Vernon, Il

F. L. WUETIG, '49, is metallurgist for
Reynolds Metals Co. His mailing address
is 113 Watt, Hot Springs, Ark.

DEWEY D. BOWLING, 49, is divi-
sion production geologist for Shell Oil Co.,
with mailing address Box 2010, Wichita
Falls, Texas.

BEDI M. DINCEL, ’50, is manager
and owner of PETRODIN with address
Kizilirmak Cad. 48-9, Ankara, Yenischir,
Turkey.

DOUGLAS F, BENTON, ’50, is geo-
physicist for Carter 0il Co.,, Box 401,
Rawlins, Wyo,

CARL J. WATSON, ’50, has moved
from Cortez, Colo.,, to Casper, Wyo,
where he is sales engineer for Johnston
Testers, Inc. His mailing address is 1539
S. Walnut St., Casper, Wyo.

1951

LUIS H. AGUIRRE has moved from
Antofagasta, Chile, to Bonanza, Nicara-
gua, where he may be addressed c/o
Neptune Gold Mining Co.

ROBERT A. MARTIN, development
engineer—mining for Pacific Power &
Light Co., lives at 3525 SW Cherokee
Ct.,, Oswego, Ore,

1952

STEWART CHUBER has moved from
Sacramento to 2600 Blade Ave., Bakers-
field, Calif.

GUY HOUCHINS, formerly of Jack-
son, Miss., now lives at 9309 Nichols Rd,
Oklahoma City 20, Okla.

RICHARD A. LOWERY, district ex-
ploitation engineer for Shell Oil Co,, lives
at 507 La Fonda, Roswell, N. M.

EUGENE L. McDANIEL'S mailing ad-
dress is P.O. Box 7554, Lakewood 15,
Ceolo.

MURRAY C. McKINNON, production
geologist for Mobil Oil Co., has been
transferred to the company’s Durango,
Colo. office effective by mid-April. Mrs.
MecKinnon will remain in California for
a few weeks until Murray is settled in

(Continued on page 34)

OIL OPERATORS
CATTLE RAISERS

vZh

Fort Worth 2, Texas

703 Wilco Bidg.
Midland, Texas

312 Tower Building

Denver, Colorado

>z

Edward 1. Brook, '23

Lioyd W. Madden, '41

McELROY RANCH
COMPANY

405 Fort Worth National Bank Bldg.

P. 0. Box 392
Breckenridge, Texas

Denver U. S. National Center

respect.

It is our sincere hope that your vistt
" with us during the April 21, 22, 23,
- 1960 National Western Mining Con-

ference of The Colorado Mining As-

sociation was pleasurable in every

Whenever you're in Denver, may we

have the delight of being your hosts?

Respectfully,

Denver, Colo.
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Deep Hole Drills
Drifters
Air Feed Leg Drills
Sinkers
Stapers
* ‘Broaching Drills
Chain Feeds
Screw Feeds
Hydraulic Drill Booms
Hydraulic Drill Positioners
Remote Drifl Conirols
Jumbo Componentis
Jumbo Carriages
“Air Trac”® Crawler Drills
“Mole-Drils™*
Carburized Drill Steel
~ Couplings
Ring Seal Shanks
Mine Car Loaders
Columns
“Ajrslushers™
Stationary Compressors
Rotary Portable Compressors
Grout Pumps
Slurry Pumps
Dewatering Pumps
Impact Wrenches
Air Maintenance Tools
Air Hoists
Bit Grinders
Qil Forges
Air Line Oilers
Drill Steel Sharpeners

In step with modern mining needs
—GARDNER-DENVER

Why 18 Gardner-Denver so often first cheice in min-
ing properties throughout the world? Over the years
Gardner-Denver engineers and mining men have worked
side by side. Their combined know-how, experience and
resources have led to the development of equipment for
uge in every type of rock and ore—safer, more produc-
tive equipment that meets the need of modern mining
in open pit and underground.

*Trade-Moark
THE MINES MAGAZINE e MAY, 1960

That’s why—time and again—penetration rates go
up and costs per foot of hole come down when Gardner-
Denver drills and drill steel are used . . . why Gardner-
Denver mine car loaders, drilling equipment, pumps
and compresgors are favorites among mining men
everywhere.

At Gardner-Denver there’s no substitute for men—
our 100-year philosophy of growth. See your Gardner-
Denver mining specialist soon.

EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW

GARDNER - DENVER

Gardner-Denver Company, Denver, Colo.; Quincy, lllincis



NEWS OF THE MINERAL INDUSTRIES

Paul Weir Investigates
Coalbroeck Mine Disaster

Paul Weir, chairman of the Board
of the Paul Weir Co., Inc., Chicago,
returned March 25, from a unique
technical mission to Coalbrook, Or-
ange Free State, South Africa, scene
of the disaster which occurred on
January 21, 1960 and which claimed
the lives of 436 miners.

Mr. Weir was engaged by the own-
ers, the Clydesdale Collieries Limited,
to join Sir Andrew Bryan, British
coal mining authority, to investigate

probable causgs and to make recom-
mendations. , *&%

The two experts agreed that the
disaster at they North Colliery was
cansed by an mnprecedented fracture
of the averlying strata, resulting in
the collapse of an area of mine work-
ings approximately 1,000 acres in ex-
tent. ‘T'his colliery was developed 50
years ago and has operated continu-
ously, No disaster of a similar nature
has ever occurred in this coal field.

Mr. Weir 1s the only living Ameri-
can honorary member of the United
Kingdém's Institution of Mining En-
gineers, Sir Andrew is also an honor-

ary:-member. Mr, Weir is past chair-

man of the Coal Division of the
American Institute of Mining and
Metallurgical Engineers, and an
Erskine Ramsay gold medallist.

World Market for Tungsten
To Increase Throughout 1960

Minerals Engineering Co. presi-
dent R. G, Sullivan believes the
“world market for tungsten will in-
crease steadily throughout 1960 as
tungsten is becoming ing¢reasingly im-

S g

portant in high temperature alloys
for missiles, rockets, and jets.”

Sullivan said recently the develop-
ment of high temperature alloys has
also been responsible for increased in-
terest in metallic compounds that are
resistant to high temperatures. He
cited such products as electric-furnace
abrasives which include tungsten car-
bide and new cemented carbides
which are now used extensively in jet
engines, rocket motors, and atemic
energy plants,

As a part of the company's expan-
sion program, Sullivan also reported
that the program for vanadium pro-
duction has “sustained earlier predic-
tions.” He said the company now ex-
pects to build additional facilities ad-
jacent to its Salt Lake City tungsten
plant within two months and expects
to be in full production of vanadium
during the fourth quarter. The new
Salt Lake City facilities, Sullivan
said, will be constructed to produce
“vanadium pentoxide” from the by-
product vanadiurm.

(Continued on page 10)

PIPELINE

(H.C-PRICE-CO) | -

CONSTRUCTORS

For

Sylvanite

Black Aztec

Dependable Blasting

SAFETY FUSE

Black Monarch
Orange Aztec

THERMALITE Igniter Cord
SPITTERCORD Connectors
QUARRYCORD

and other accessories.

Piain

PRIMACORD

7 No. 54 Reinforced Plastic
Wire Countered Plastic

Reinforced
Detacord

The National Fuse & Powder Co.
3801 Delgany Street
DENVER 5, COLORADO
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features

the

New features mean easier setups,
faster drilling - and extra stamina
keeps it underground!

advantages

1 5-POSITION THROTTLE

All d::il]ing ‘fu.nctions are gn one convenient control — blowing, feeding,
collaring, drilling. In feeding position, feed-leg pressure is adjusted by a
roll-type valve on drill handle.

2 INTEGRAL FEED LEG WITH
ADJUSTAEBLE TENSION & BALANCE

Only one air hose connection needed — air from drill casing passes to
thq_e leg through built-in connection, Tension on knee joint and balance of
drill on leg both adjustable to suit operator’s preference,

% STOPER-TYPE FRONTHEAD
CONSTRUCTION

Frontl:ne:'ad_ fits into deep counterbore in cylinder, providing extra strength
an.d rigidity that means longer trouble-free performance in feed-leg
drilling,

4 TELESCOPIC FEED LEG

Telescoping leg extends from 55" to 127" — provides greater feeding
pressure on high back holes without auxiliary extensions.

SPOOL TYPE DOUBLE KICKER
PORT VALVE

- - i
New va_lve de.sxgn, using famous I-R double kicker port principle, has
larger direct air ports to both sides of piston——increases drilling efficiency
20% or more!

RETRACTABLE AIR FEED

I_Qetracts feed leg quickly by air pressure, saving
time in moving from completed hole to new
posttion,

For drifter dependability in a light-weight
feed-leg drill, try the new JR-38C. Ask your
I-R distributor or engineer for complete
information.

A CONSTANT STANDARD OF QUALITY IN EVERYTHING YOU NEED FOR DRILLING ROCHK
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Ingersoll-Rand

10445 11 Broadway, New York 4, N.Y,




MINERAL INDUSTRIES
(Continued from page 8)

Anti-Smog Devices Stimulate
Vanadium Pentoxide Output

R. G. Sullivan, president of Min-
erals Engineering Co. of Grand Junc-
tion, Colo., said a five year contract
signed by his firm for the full by-
product vanadium production of the
Mineral Products Division of Food
Machinery and Chemical Corp. of
New York City follows the recent
vote of the California legislature re-
quiring anti-smog devices on cars and
trucks.

In citing the California action, Sul-
livan said the catalyst “vanadium
pentoxide’” for California’s 7,000,000
vehicles alone would amount to ap-
proximately 80,000,000 pounds,
which is more than six times the na-
tion’s current output. Minerals Engi-
neering will produce vanadiom pent-
oxide from the by-product vanadium.

“A rapidly increasing demand for
vanadium is assured as vanadium
pentoxide is the least expensive as a
main constituent, as a catalyst, for
vehicle smog control units,” Sullivan
said.

Vanadium pentoxide is now being
used at the annual rate of 12,000,000
pounds in the United States, accord-
ing to the U. S. Bureau of Mines.

Sullivan said that up te now major
uses were for alloy steel, as a catalyst,
and atomic energy uses as a pure
metal.

New facilities will be set up by
Minerals Engineering to handle the
by-product vanadium that will be
shipped from the Pocatello, Idaho
plant of F.M.C.s Mineral Products
Division, Sullivan said.

The Minerals Engineering Co.
president said that his company will
construct a new refinery in Salt Lake
City, adjacent to the company's exist-

ing tungsten refinery, to preduceieoin-
mercial grades of vanadium pentoxide.
Under the terms of the new icontract,
Sullivan said, initial shipments will be
made by Food Machinery¥ and Chemi-
cal Corp. in early July..He estimated
that his' company will “begin produc-
tion at the new Salt Lake City facil-
ities within 60 days of receipt of the
first shipment.

Minerals Engineering Co. is a lead-
ing producer of tungsten and a pio-
neer in mining and treatment of vana-
dium-uranium ores. The company’s
operations are carried out in three
states——Montana, Utah, and Colo-
rado, The firm also operates in Mex-
ico. Executive offices are located at
Grand Junction, Colo.

Third Semi-Annual Report
Released by OME

The Office of Minerals Explora-
tion received 12 applications for min-
erals exploration assistance, entered
into five new contracts with mine op-
erators for exploration assistance, and
certified discoveries on 12 projects
during the last half of 1959, accord-
ing to its third semi-annual report.

The report was prepared for trans-
mittal to Congress pursuant to Public

Law 701, 85th Congress. The report
says that public interest in the ex-

ploration assistance program is some-
what less than that shown in previ-
ous periods.

The Office of Minerals Exploration
succeeded the Defense Minerals Ex-
ploration Administration as a perma-
nent agency of the Department of the
Interior and participates with private
industry in exploration for critical and
strategic minerals.

During eight years of operatien,
the financial assistance granted by the
Defense Minerals Exploration Ad-
ministration resulted in the discovery
of mineral reserves having a net re-

coverable value of $800,000,000.

Vanadium Pentoxide
Being Sold by AEC

Tnvitations to bid on approximately
1,500,000 pounds of fused vanadium
pentoxide (VaoOy;) - have been dis-
tributed by the Grand Janction Op-
erations Office of the Atomic Energy
Commission at Grand.Junction, Colo.
Sealed bids will be received until 10
a.m. Mountain Standard Time, on
May 23, 1960, and bids will be pub-
licly opened at that time.

T'wenty-two lots totalling approx-
imately #1,500,000 pounds of vana-
dium are being offered for sale. The
lots range from a low of about 42,000
pounds to a high of 102,000 pounds,
with ithe average size about 64,000
pounds. The material is in 30 and
55 pallon steel drums.

The vanadium being offered for
public sale is stored at (Grand Junc-
tion and is a part of the material pur-
chased over the years from the ura-
nium processing mills,

Widest Plates in World
To Roil From New Mill

A new rolling mill to produce steel
plates wider than any now available
in the world will be built at Gary,
Tnd, Steel Works, Construction of
the facility, which is scheduled for
completion early in 1962, will not mn-
terrupt production on a 160-inch
plate mill built during World War
1 that the new mill will supplant.

The new facility is designed as a
combination 160-inch and 210-inch
wide plate mill, This provision for
rolling and flattening at either width
is a steel industry “first,”’ adopted by
United States Steel in order to obtain
exceptional plate surface quality and
fatness on the full range of products
from the mill. :

(Continued on page 12)

ATLAS LOCOMOTIVES

A. ]. PHILPOTT COMPANY

1816 California Street

MINE, MILL AND CONSTRUCTION EQUIPME NT

Locomotives and Car Equipment
Ventilating and Exhaust Tubing
Mechanical Rubber Products
Hose Couplings — Valves «- Menders
Pumps — Plunger — Diaphragm — Centrifugal
Rubber Clothing — Boots — Gloves

DENVER 2, COLORADO ¢+ Telephone Alpine 5-0550
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Shaping another sun

7000 degrees . . . an inferno approaching that of the sun’s surface
has been created by the scientists of Union Carbide. The energy comes from
the intensely hot carbon arc. Through the use of mirrors, the heat is reflected

"to form a single burning image of the electric arc at a convenient point.
Called the arc-image furnace, it extends the limits of high-temperature
research on new materials for the space age.

For yvears, mammoth carbon and graphite electrodes have fired
blazing electric furnaces to capture many of today’s metals from their ores
and to produce the finest steels. Bui, in addition to extreme heat, the carbon
arc produces a dazzling light that rivals the sun. In motion picture projectors,
its brilliant beam floods panoramic movie screens with every vivid detail
from a film no larger than a postage stamp. |

The carbon arc is only one of many useful things made from
the basic element, carbon. The people of Union Carbide will carry on their

research to develop even better ways for carbon to serve everyone.
THE MINES MAGAZINE e MAY, 1960

...a hand in things to come

Learn about the exciting work
going on now in carbons, chem-
icals, gases, metals, plastics, and
nuclear energy. Write for “Prod-
ucts and Processes” Booklet 1,
Unton Carbide Corporation, 30
E.42nd St., New York 17, N.Y.
In Canada, Union Carbide
Canada Limited, Toronto.

... hand
in things to come
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MINERAL INDUSTRIES
(Continued from page 10)

Atomic Product May Help
To Provide Cleaner Air

The possibility of using uranium to
combat urban air pollution was one
of several topics discussed by govern-
ment scientists during 2 meeting
April 12-13 at Reno, Nev. Research-
ers from the Bureau of Mines joined
representatives of the Atomic Energy
Commission and certain AEC con-
tractors at the Bureau’s Reno Metal-
lurgy Research Center to review
progress in intensive studies through
which the Bureau hopes to develop
industrial applications for depleted
uranium which is available in the
form of uranium hexafluoride.

This material is called “depleted
uranium” because most of the fission-
able component, 1J-235, has been re-
moved in producing enriched atomic
fuel. Tt has potential uses in several
fields, the Bureau said.

The proposed use of this mildly
radioactive material as a smog inhib-
itor envisions a depleted-uranium cat-
alyst that could be installed in an
automobile-exhaust system to convert
gases into harmless substances. Pre-
liminary studies by the Bureau indi-
cate the technical feasibility of such
an application for uranium.

Other uses on which the Bureau
has been conducting research would
employ derivatives of depleted ura-
nium in high-strength steels, in alloys
for bearings, as a heavy medium for
separating minerals from their ores,
as a catalyst in processing oil from
il shale and in making high-octane
gasoline, and to guard underground
pipelines, ship hulls, and other struc-
tures from corrosion.

Pilot Plant Being Built
To Process Semi-Taconite

Construction of a pilot plant on
the Mesabi Range to process semi-
taconite was announced by R. J.
Morton, Manager of Research for
U. S. Steel’s Oliver Iron Mining Di-
vision. Oliver will locate the new
facility near Coleraine at its present
T'rout Lake ore concentrator.

‘Work on the new plant is under
way and at present consists of pre-
paring concrete machinery founda-
tions and medifying existing equip-
ment. It is expected that the new
plant will be completed early next
sumimer,

This plant will use a magnetizing
roasting process and the basic piece
of equipment in which the roasting
is to be carried out will be a rotary
kiln. This is a brick lined steel tube,
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414 feet in diameter and 50 feet long.
Successful magnetizing rtoasting re-
quires the exclusion of air from the
kiln and special equipment for scal-
ing the ends of the kiln has been de-
veloped for this purpose. Ore fed
into the kiln is heated to tempera-
tures ranging from 950 to 1225 de-
grees Fahrenheit. By carefully con-
trolling conditions within the kiln,
chemical reactions change the non-
magnetic semi-taconites to a highly
magnetic product. The capacity of
this experimental kiln is up to five
tons of ore per hour.

After converting the nonmagnetic
semi-taconite into magnetic material
by processing it through the kiln,
Oliver explained, it 1s necessary to
grind, concentrate and then agglom-
erate the kiln product before it can
be used in a blast furnace. The latter
operations are similar to those pres-
ently employed in magnetic taconite
plants on the Eastern Mesabi.

Semi-taconite exists in substantial
guantities on the Western Mesabi
and other Minnesota Ranges. Oliver
believes its pilot plant operation at
Trout Lake will provide engineering
data necessary to evaluate the com-
mercial possibilities of semi-taconites,

Submarine Manganese Deposits
Will Be Photographed

Rich submarine manganese deposits
off west coast of Central America
are to be photographed in an effort
to determine their northern boundary.
The U.S. Navy Electronics Labora-
tory, San Diego, Calif., will have on
board the survey ship, “Txplorer,” a
deep-sea camera for photographing
ocean bottom in an area where Rus-
sian ocecanographic ship, “Vityaz,” re-
ported 80 eto 100 per cent of the
bottom covered with nodules of man-
ganese. Nodules were also high in
nickel and cobalt content.

R. W. Geehan Named Chief
Of Bureau's Region 1il Office

Robert W. Geehan has been ap-
pointed regional director of the Bu-
rean of Mines office in Denver, sue-
ceeding J. H. East, Jr., who retired
Feb. 79. (Sec Alumni News, April
1960, p. 33.)

A native of Yakima, Wash., and
a graduate of the University of Min-
nesota school of mines, Mr. Geehan
has been with the bureau since 1942,

Region III office directs burean ac-
tivities in Arizona, Colorado, Ne-
braska, New Mexico, North Dakota,
South Trakota, Utah and Wyoming.

Stainless Steel "Doughnuts™
Made for "Perhapsatron”

The second of two stainless steel
“doughnuts” in which University of
California scientists will conduct
atomic fusion research is being fabri-
cated by Consolidated Western Steel
Division in Los Angeles. The first
one was delivered earlier in 1959,

Each hollow steel doughnut, known
to scientists as a torus, is designed as
a primary containment vessel for a
nuclear fusion research instrument at
Los Alamos Scientific Laboratory in
New Mexico that has been named a
“Perhapsatron,” because of odds to be

.encountered in the rcsearch.

(Continued on page 77)

MINERS FOUNDRY &
MANUFACTURING CO.

PLANT ESTABLISHED 1862
MINING, MILLING AND
INDUSTRIAL MACHINERY

TUNNEL AND ORE CARS—JUMBOS
GROUT CONVEYORS, ETC.

Heavy Repair Facilities
NEVADA CITY, CALIFORNIA
P. O. BOX &7

SuperDuty
DIAGONAL DECK

No. 6

CONCENTRATOR

THE SUPERDUTY TABLE
COORDINATES ALL MINERAL
CONCENTRATING FACTORS

All of the factors that malke for high grade concentrates
with minimum Ioss to tailings, coordinate righi Lefore
vour cves on the SuperDuty DIAGONAL-DECK con-
centrating Table. Your own eyves sce preaf why the
SuperDuty Table easily offers the mest efficient con-
centrating process in the field feday. For full informa-
tio, send for Bulletin 118-B.

THE DEISTER CONCENTRATOR GOMPANY

The Original Delster Co., Incorporated 1906
937 Glasgow Ave,
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Thor

Everything you want
- in Push Feed Drills - .

and neote!

Thor’s new model 330 push feed rock drill
outperforms every other drill in its class . . .
a fast, rugged, perfectly balanced drill with
convenient controls, Two new feed legs
have been engineered for use with the Thor
model 330.

Model 333 is a power retracted feed leg,
single sta(%e, which extends 51” in opera-
tion. Feed rod extends from bottom of
cylinder.

Model 335 is a telescopic, manually re-
tracted leg which extends 73” in opera-
tion, Feed rod extends from the top of
the cylinder,

Either leg is easily attached to the drill
by a single nut.

Throttle valve controls the air and
water supply to drill and feed leg. Ask
your Thor “Red Tool” distributor or
Thor service branch to demonstrate.
Thor Power Tool Co., Aurora, Il
Branches in all principal cities,
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TECHNICAL SOCIETIES and ASSOCIATIONS

Crabtree and Grenier Plan
Mining Congress Program

Edwin H. Crabtree, director of the
Colorado School of Mines Research
Toundation, Inc., and Lee C. (Grenjer,
general manager of Magnet Cove
Barium Corp. in Greybull, Wryo.,
will help plan the 1960 program of
the American Minirg Congress con-
vention to be held in Las Vegas, Nev.,
Oct, 10-13.

Mr. Crabtree obtained his E.M.
degree from the Colorado School of
Mines in 1927 and is serving this
year as president of the CSM Alumni
Association.

Wys. Mining Conrvention
Scheduled for June 10-11
A% Jackson Lake Lodge

The 1960 Convention of the Wyo-
ming Mining Association will be
held Friday and Saturday, June
10-11, at Jackson Lake Lodge in
Grand Teton National Park. An-
nual meeting of the association has
been set by the board of directors for
8 p.m. Thursday, June 9, at Jack-
son Lake Lodge. R. F. Love is gen-
eral chairman ; Roy Coulson, program
committee chairman; A. V. Quine,
arrangements and resolutions commit-
tec chairman; Mrs.. Terry Love,
ladies’ committee chairman.

The convention program is as fol-
lows:

Friday, June 10

"Welcome"
Harry Barker, Jr. State Legislator,
Teton County
"Greetings”
Jack R. Gage, Secretary of State, State
of Wyoming
"A Look fo the Future”
Myron L. Sisson, President, Wyoming
Mining Association
"Percentage Depletion”
Brice O'Brien, Tax Specialist, Ameri-
can Mining Congress, Washington,
D. C

"“Mining on Our Public Lands”
Val Payne, Area Director, U. 8. Bu-
‘reau of Land Management, Denver,
Colo.

Luncheon Meeting

Speaker to be announced

"Application of New Labor Legislation”

Kenneth C, Kellar, Attorney, Lead, S.
Dak.

"“Bentonite in Industry”

Fred Chisholm, Assistant Manager,
Technical Division, Magnet Cove
Barium Corp., Houston, Texas

"Underground Mining in Poorly
Consolidated Formations"
Panel Discussion

Moderater—C. H. Reynolds, General
Superintendent, Continental Materials
Corp., Grand Junction, Colo.

Ken A. Nobs, Superintendent, Hidden
Splendor Mining Co., Riverton, Wyo.
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Jack H. Bailey, Preject Manager, Utah
Mining Co., Casper, Wya.

Clarence Kravig, Superintendent,
Homestake Mining Co., Hulett, Wyo,

Report of the Resolution Comimittee

Saturday, June 11
"Qur Safety Record"

Michael J. Duzik, State Inspector of

Mines, Rock Springs, Wyo,
"QOur Safety Program''

Robert MacCannon, Mining Engineer,
Colorado Fuel & Iron Corp., Sunrise,
Wryo.

"Equipment Repacement Scheduling”

Frank A. Rozza, Cguipment Director,
Utah Construction & Mining Co., San
Francisco, Calif.

"Wyoming Tax Problems"

Duane W. Riggert, Executive Director,
Wyomieg Taxpayers Association,
Cheyenne, Wyo.

“Coal—A Prime Source of Energy'’

Stephen F. Dunn, President, National
Coal Association, Washington, D. C.

"Area Geology Tour"

Dr. J. David Love, U. 8. Geological

Survey, Laramie, Wyo.

AICHE to Hold Joint Meet
In Mexico City, June 19-22

The American Instituteé of Chemi-
cal Engineers will hold a feur-day
joint meeting with the Instituto Mex-
icano de Inginieros Quimicos at the

Hotel Del Prado, Mexico City, June

19-22. It will be the first joint meet-
ing of the two societies and the occa-
sion will be the first time in the 52-
vear history of the Institute that it
has met outside the continental
United States, except for Canadian
meetings.

A comprehensive technical program
is being arranged by G. E. Montes,
Narthern Natural Gas Co., Chnaha,
Neb.

Subjects to be discussed include
“Petrolenm and Natural Gas Process-
ing in Latin America,” “Chemical
Engincering in Latin America,”
“Chemical Engineering Educatien in
the Americas,” “Machine Computa-
tion-Optimization, Pitfalls, and Po-
tentials,” “Distillation Equipment,”
“Minerals and Metals,” “Transfer
Processes in T'wo-Phase Systerns,”
“Construction and Operating Costs
for Latin American Projects,” “Lab-
oratory and Pilot Plant Techniques,”
“Cyrogenic Engineering,” “Financing
International Projects,” and “Student
Program.”

(Continued on page 16)

THREE CENTERS FOR SERVICE
o cul your mawd‘ow codii

FRICTION
CUTTING
HEAVY BEAMS

The addition of complete warehouse and cutting facilities
'h Salt Lake City brings to THREE the number of Silver
Service Centers for steel and aluminum Cemplete han-
dling and transport facilities permit fast delivery thruout
the four-state area; you need not carry large inventories.
Permit us to show you how Silver Service saves you money

KEystone 4-2261

- SILVER Steer Comprany

6600 Highway 85, DENVER 16, €OLORADO
1801 £ighth St., N.W. ALBUGUERQUE, N. M
1700 Beck St., SALT LAKE CITY 15, UTAH

CHapel 7 1441 DAvis 2-1311
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1= start, ride and stop for big mills
New Lubritrol system provides constant lubrication for trunnion bearings

The new, bigaer A-C grinding mills actually float or oil. Process
industries are grinding out bigger profits because of Lubritrol con-
stant ubrication system. No bearing-wearing starts. No dry sliding
after shutdown. Less wasted horsepower. All functions of the Lubri-
trol system are automnatic. .. conirolled by foolproof pressure gauges
and switches. The system is filtered to remove contaminants.
When you modernize your operation, check the benefits of an
Allis-Chalmers grinding mill — the only mill that gives you the
positive protection, the operating and maintenance economy of
Lubritrol constant lubrication. See your A-C representative, or
write Allis-Chalmers, Industrial Equipment Division, Milwaukee
1, Wisconsin. In Canada, write Canadian Allis-Chalmers Lid.,
Box 37, Monitreal, Quebec.

Lubritrol is an Allis-Chalmers tredemark.
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TECHNICAL SOCIETIES
) (Continued from page 14)

Rock Physics and Mechanics
Center to be Established .

The Colorado School of Mmes and
the CSM Research Foundation have
joined with the L.awrence Radiation
Laboratory to establish and operate a

center of information on reck physms.__

and mechanics.

The center will collect; classify '1nd':-?';

evaluate “information and data con-
cerning the behavior of rocks sub-
jected to various physical conditions.

The . University of California’s
Lawrence Radiation lab, located at
Livermore, Calif,, has sponsored the
center because of its interest in the
Atomic Energy Comml'aswns Plow-
share program. Mines is the nation’s
largest mineral engineering college
and the CSM Research Foundation
one of the nation’s leading minerals
research agencies. :

The Plowshare program, conceived
at Lawrence Radiation, is devoted to
exploring the peaceful uses of nuclear
explosions.

The new center will be under the
direction of Dr. John S. Rinehart,
professor of mining engineering and
divector of the CSM Mining Engi-
neering Research Laboratories, and
Fred L. Smith, manager of the CsM
Research Foundation’s mining  di-
vision,

Editor’s Note: David Rabb, Law-
rence Radiation Laboratary, spoke at
the National Western Mining and
Energy Conference, April 21-23, on
“Recent Developments in the Under-
ground Division of Operation Plow-
share.”

First Conference of Its Kind
July 11-12 at Estes Park

A conference on “The Response of
Materials to High Velocity Deforma-
tion” will be held by the Physical
Metallurgy Committee, Institute of
Metals Division, The Metallurgical
Society of AIME, July 11 and 12 in
Estes Park, Colo. The Society is a
constituent organization of the Amer-
ican Institute of Mining, Metallurgi-
cal, and Petroleumm Engineers.

Papers will have to do largely with
the crystallographic, metallographic,
and basic metallurgical phenomena
that occur in metals under high strain
rate. The announcement emphasized
that the meeting will not be con-
cerned with explosive forming meth-
ods or engineering, It is believed the
conference will be the first of its kind,

{Continued on page 2.3)
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Card Auvtomatic
Bottom Dump Sk
Serve U.S. Prodi
in most Major Mining Areas

This is a progress report on a relatively new idea. Beginning
in 1956, increasing demand for the new Card automatic bottom
dump skips has graduatly brought them into service in a majority
of the nation’s principal mining areas—from Arizona to the
Canadian line. In a typical operation two of these Card skips
of approximately 150 cu. ft. capacity each are wvsed to haul ore
up a thousand-foot three-compartment shaft at a rate in excess

of 900 tons per day.

In the initial year of operation, in one
such installation, these automatic skips car-
ried over 270,000 tons of rock before
needing attention other than routine main-
tenance. The same successful design will
prove out in your next project, It can be
adapted to any capacity and specifications

with ease.

Tell us your requirements,

2501 WEST 16th AVE.,
DENVER, COLORADO
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Now Ammonium Nitrate in

New $5,000,000 Atlas Plant
Produces Unique, Improved Blasting Agent

Atlas is now producing low cost Ammonium Nitrate to help the user of explosives gain lowest possible
in a new pelleted form designed especially for blast- blasting costs. Your Atlas representative can help
ing. Atlas Peliets give oil absorption equal to prills, you put these products and techniques to proﬁtable
and flow freely for fast loading into all types of blast use in your operatlon

holes. The new blasting agent is being made in the

new $5 million Aflas acid and ammonium nitrate EXPEC‘);SIVES

plant near Joplin, Mo. DIVISION

Not a granule, not a prill, Atlas Pellets are porous
but compact particles which, when oiled, have both
the density and sensitivity required for efficient low POWDER COMPANY
cost ammonium nitrate blasting. They are the latest WILMINGTON 99, DELAWARE
advance in developing new products and techniques Offices in principal cities
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63rd ANNUAL

National Western Mining

and Energy Conference

Denver’s fabulous new Hilton Ho-
tel was the scene of the 63rd Annual
National Western Mining and En-
ergy Conference, April 21-23. Spa-
cious Jobbies, conference and bangquet
rooms overflowed with an estimated
2500 mining men frem throughout
the nation. Speaking or presiding at
general and special sessions, luncheons
and banquets were some 175 mining
industry leaders, mining operators,
scientists, educators, national and
state government officials, and busi-
ness executives. Ore and rare min-
eral specimens were exhibited, and
many companies manned booths dis-
playing equipment or services per-
taining to the mining industry.

CSM Speakers

Colorado School of Mines faculty
members and CSM Research Foun-
dation personnel speaking at the con-
ference and the titles of their ad-
dresses were: Dr. Oscar H. Lentz,
assistant professor of ecenomics,
“Mineral Economics and the Prob-
lem of Lquitable Taxation; IHil-
dreth Frost, Jr., metallurgy depart-
ment, “Setting Up and Equipping
a Metallurgical Laboratory”; Dr.
Michael A. Klugman, geolegy de-
partment, “The Role of Geology in
Mining Exploration” ; Harold Bloom,
geology department, “Recent Trends
in Geochemical FExploration”; Niles

w Registration for the conference was held in the spacious Denver Hilton lobby.

E. Grosvenor, mining department,
“The Photostress Meter and Its Un-
derground Application”; John Moss
Jones, mining department, “Mining
Engineering Education”; Ired L.
Smith, manager of mining division,
CSM Research Foundation, “Use of
Radioisotopes in the Mineral Indus-
try” (published in this issue of the

w Many organizations and companies advertised new products and services of interest to the
mining industry at booths st up in the Denver Hilton lobby.
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Magazine}; fames O. Milmoe and
T. R. Young, CSM Research Foun-
dation, “Preliminary Blasting Exper-
iments with Ammonium Nitrate-Fuel
Oil Mixtures” (published in this
issue of the Magazine).

Energy Resource Luncheon

The luncheon held the first day
of the National Western Mining and
Energy Conference ("Thursday, April
21}, was devoted to the general topic
of Energy Resources. Arthur C.
Gregory, attorney at law, Denver,
presided.

Dr. Brymer Williams, University
of Michigan, Ann Arbor, discussed
his “Observations in the Chemical
and Metallurgical Field.” He did
not use a prepared text, but did say,
afterward that he believed that he
could be persuaded teo write an article
on his subject for a subsequent issue
of THE MINES MAGAZINE.

R. 1. Anderson, assistant to the di-
rector, Battelle Memorial Institute,
Columbus, Ohie, tackled his subject,
“United States in 1975,” seriously
but with a light touch. My, Ander-
son spoke from notes rather than a
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R, J. Anderson
Battelle Memorial
institute

prepared text, yet several points were
so pertinent that they should be re-
peated here, at least In outline form.

“The mining industry,” he said,
‘ig the last to pay attention to popula-
tion increase.” By 1975, Battelle
estimates that there will be 245 mil-
lion people in the U. 5., although the
Bureau of the Census estimates only
226 million. In the former figure,
there will be 65 million individuals
of age 13 years or younger. Eighty
million people, or one third of the
total population, will be below voting
age.

Transportation has been faced least
squarely by the Eastern Railroads
who do not care for passengers. Yet
the railroads dare not abdicate their
responsibility to move people. At
present, they are interested in bulk
shipments, but the coal pipe line of
Hanna Co. 1s moving coal cheaper
and faster than it has ever moved be-
fore. The days of rail shipment of
bullk commodities may be passing.
The canals are coming back, and the
Ohio River is becoming a much more
important highway than the railroads
that fringe its banks. Power is being
shipped by power line at new ultra-
high voltages of 300,000 to 450,000
volts.

The one priceless possession which
the ratlroads control is their right of

way. Unobstructed, it leads into the
heart of every major city and offers
access that cannot be gained by any
other means.

The Ohio Turnpike is just five
yvears old. Yet traffic has so far ex-
ceeded estimates that there is a water
shortage at each of the service plazas,
although the supply was considered
adequate for 15 years when it was
completed, Super highway construc-
tion will not keep up with require-
ments and auto traffic faces eventual
strangulation.

Continuing, Mr, Anderson touched
on other problems, such as energy,
He said that Admiral Rickever was
convinced that the nation would have
to' depend on nuclear power but not
from plants as we now know them.
At the new reactor at Shippingport,
Pa., power costs are 65 mills which
is certainly not economic. The cost
must be brought down in 7 mills to
compete. This will be possible in new
thermo-electric bi-metallic units which
will operate with a stream of ionized
gas, eliminating the boiler and its
steam cycle.

‘The present surplus of food will
not last, and yet we are doing little
to develop other sources. (Of the
5,000 edible plants known, only 20
are being used for food here. The
best farmland is being consumed by
the ruthiess urban expansion.

Recreation facilities will require
great expansion, for they are in sad
shape now. If improvements are not
made, the tourists will go to Europe,
Mexico and elgewhere instead of
visiting the National Parks and

v Energy resource luncheon on Thursday noon featured addresses by Dr, L. M. Currie, R. J, Anderson, and Brymer Williams.

THE MINES MAGAZINE e MAY, 1960

mountains of the West. Mr. Ander-
son believes that this demand will be
overwhelming and that the West is
not making an effort to meet this
need if it expects to keep tourists
coming out here,

Industrial competition will increase
as the Furopean economy continues
its remarkable advances. Mr. Ander-
son said: “In my several trips to Eu-
rope I never found the average Euro-
pean. 1 found Italians in Italy,
Frenchmen in France, and Germans
in Germany, It is only here in the
United States that you can find an
average Furopean. It is only here
that you can have Chinese food in an
Italian restaurant in an Irish neigh-
borhood.”

The European small cars were de-
veloped because the European could
not afford a big car. High gasoline
taxes, narrow roads, and heavy taxa-
tion forced the development of the
small car. Imported here, they were
welcomed for the same reasons—they
were cheap and they required little
gasoline. He said, “It is possible to
drive one of these small cars and park
it in the city. Costs of petting there
are not exorbitant, and the little fel-
low travels from traffic light to traf-
fic light with the same lightning
speed as the big American car. In
fact, if the trend to longer and lower
cars had continued unabated, by 1975
the big American auto would have
been 107 feet long, with 7-inch
wheels, and with the eyes of the
driver level with the pavement.”

The auto industry turned to the
compacts, and now although Chrysler
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is producing more cars than ever be-
fore, they are using less steel. A com-
pact car takes 1000 pounds less steel
than the usual small car, More cars
and less steel seems to be the picture.

From this, Mr. Anderson said, we
should draw a parallel and learn a
lesson, In the horse and buggy days,
there were only two makers of buggy
whips. They had no labor problem,
ne competition, plenty of raw mate-
rials and a fine product. “Yet they
were dead when the buggy went out
of business.”

Cut your business plans to fit
changing conditions and do not simply
extrapolate fipures to prove that if
“X" pounds of “Y” product are used
per capita, that a mere increase in
numbers will certainly increase the
consumption of product “Y.” “Re-
member the buggy whip business,”
My, Anderson concluded, “it went
from capacity to oblivion with chang-
ing times, while population continued
its spiraling climb.”

The third speaker on the program
was Dr. L. M. Cuzrrie, vice president,

Babcock and Wileox Co., New York.

Dr. L. M. Currie
Babcock & Wilcox
Company

His subject was “Nuclear Fuels and
the Energy Gap.” This address was
too long and toe pertinent to be
briefed here. It will be printed in full
in a later issue. In closing he said,
“Now the Russian military experts
may have their doubts, but Mr,
Khrushchev says they will bury us in
economic warfare. He may be right
—but T doubt it. I think, though,
that regardiess of what approach the
‘big black bear’ may make, we in the
Tree World must continue our up-
ward progress. Advancement in de-
velopment of nuclear power would be
one way.”

It was a profitable lunch for those
who attended. The talks were timely,
and the food was excellent.

Joint Lunchesn Friday

Herman Feucht, vice-president,
American  Nationzl Bank, as co-
chairman for the April 22 luncheon
program, introduced Dr. Paul I
Genachte, director, Atomic Energy
Dhvision, Chase Manhattan Bank,
who spoke on the subject, “The Fco-
nomic Future of Atomic Energy.”

Dr. Genachte has not been stam-
peded by the clamour that atomic
power has failed to live up to expec-
tations but has preserved hig belief in
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w Joint [uncheon of the Denver Chamber of Commerce and the Colorado Mining Assn. was
addressed by Dr. Paul F. Genachte and by Oscar L., Aliman,

the potential of atomic power to help
the U. S. and the world bridge any
energy gap that may occur in the near
or distant future. He recognized the
problems that remain to be solved,
but is confident that there will be a
solution found. His article is given
in full in this issue of THE MINES
MAGAZINE.

Robert Henderson, manager West-
ern Operations, Climax Molybdenum
Co., Golden, Colo., as co-chairman
of this joint luncheon, introduced
Oscar L. Altman, advisor, Research
and Statistics Department, Inter-
national Monetary Fund, Washing-
ton, Dr. Altman presented his views
on “T'he Role of Gold in Interna-
tional Liquidity.” He stated that the
views presented were his own and did
not necessarily reflect the official
position of the International Mone-
tary Fund, After discussing the de-

w Dr, Robert M, Grogan, Development Dept.
of DuPont Co., spoke on "Columbium at
Powderhorn, Colo."

velopment of gold standard in the
latter part of the 19th century, he
passed on to consider the structure
of international reserves and the use
of the world’s supply of monetary
gold. Nearly all monetary gold has
now been gathered into official hold-
ings. LEconomic developments since
World War 11 have changed greatly
the structure, ownership and dis-
tribution of these gold reserves.
Whether they are adequate or not is
a question that elicits many answers,
from completely inadequate to more
than adeguate. “However, no amount
of reserves will be adequate,” M.
Altman said, “if the most important
countries cannot learn to live within
their means.”

Frequent proposals to increase the
price of pold, thus increasing sub-
gtantially the amount of gold re-
serves, would devaluate the dollar,
penalize countries and individuals
who have kept their assets in dollars,
and eventually give an upward push
to prices. The effect on the Russian
gold reserves would be substantial.
“It is a matter of considerable sur-
prise to me,” he said, “to think that
people whe would instantly reject the
idea of lending the US.SR. $3 to
%5 billion would seriously consider
doubling the price of gold, which
would virtually present the Soviets
with the same amount as a gift.”

In closing, Mr. Altman said, “Ourx
international financial machinery has
develaped a great deal since the war,
and it will continue to develop., A
realistic appraisal of present condi-
tions, and of the foresecable future,
shows us problems but not crises; it
suggests that we should be concerned
but not fearful; and it counsels us te
perfect the international financial
structure we already have, rather
than embark on far-reaching measures
for which we are not ready.”
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THE MINES MAGAZINE has
requested permission from Mr. Alt-
man to publish his address in full in
a later issue of the Magazine.

Gold and Silver Banquet

Speaking to more than 1,000 per-
sons at the Gold and Silver Banquet,
Lyndon B. Johnson, Senate Majority
leader and unannounced Democratic
presidential candidate, urged the or-
ganization of a joint executive-legis-
lative-industry commission on muin-
erals to provide a sane, progressive
national minerals policy. Such a com-
mission, he said, could press for action
where action is so badly needed.
“Further,” Senator Johnson said,
“as your fine governor, Steve Mc-
Nichols, has proposed, let us make an
inventory of our mineral resources—
z thorough job of mapping and ex-
ploration so the nation may know
what it has today, and what resources
it can depend on in the future.”

He told the group that develop-
ment of our mineral strength was
vital to the nation’s security, and he
warned that “if we neglect them now,
America cannot remain in first place
in the world.”

It is important, Johnson said, that
American industry thrive, not just
survive. “The whole country,” he
declared, “must be brought to under-
stand that your problems are not
yours alone—but that they are in a
very real sense the problems of all
the people.”

Another speaker, Sen. Gordon Al-
lott (R} of Colorado, told delegates
he had suggested the treasury depart-
ment raise its price for silver to %1
an ounce. The suggestion, he said,
was one of several included in a letter

wThese men presented a progress report on the uranium industry. Note mural of early-
day Denver.
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¥ Editor George O. Argall, Jr.,, congratulates Prof. Frank A. Forward of the University of

British Columbia and presents him with Mining World's "Technical Achievement for 1959"

Award.

he wrote recently to Treasury Sec-
retary Robert B. Anderson.

Other policy changes suggested by
Allott included ;

‘That the treasury cease drawing
upon iree stocks for its coinage re-
quirements. Other treasury holdings
can provide this, he said,

That in the future the treasury
use free stocks for the purpose of
establishing conditions that will in-
sure no market dislocation when free
stocks are exhausted.

“A reasonable projection of U. S.
industrial and coinage requirements
for silver indicates that under present

treasury rules free stocks will be ex-
hausted in three to five years,” Al-
lott said. '

‘When that happens, he warned,
silver will suffer a shortage-induced
jump in prices, consequent overpro-
duction and then price breaks.

“Would it not be better,” he asked,
“to amend treasury sales policy in
anticipation of the future course of
the market; to revise sales pelicy so
as to promote stability in the silver
market, rather than to promote in-
stability ?”

Commemorative plaques were pre-
sented at the banquet to two men and
three mining companies for achieve-
ments  within  the industry. The
awards were made by George O,
Argall, Jr., editor of MINING
WORLD, to Johnson Crawford,
{(“Man of American Mining for
1959") assistant manager of mines
for New Jersey Zinc Co., whaose
eastern Tennessee property is the
largest zinc mine in the nation; to
Pima Mining Co. of Tucson, Ariz.
(“Open Pit Mine of 19597); to
Idarado Mining Co. of Telluride and
QOuray, Colo. (“Underground Mine
of 19597); Four Corners Explora-
tion Co. ¢of Ambrosia Lake, N. M.
(“Small Mining Company of
1659"); to Frank A. Forward of
the University of British Columbia
{*"T'echnical Achievement for
1959y,

Sowbelly Dinner

J. Roy Price, assistant director for
resources and production for the Of-
fice of Civil and Defense Mobiliza-
tion, told pork-and-bean eating
Miners at the Sowbelly Dinner, that
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w Distinguished guests at the head table — and several thousand other Miners—consumed plates of steaming beans, salt pork, salad, hunks
of bread, and black coffee. Then tables were cleared, and the enfertainment began—speeches, vaudeville acts, and chorus gitls (shown on

the next page]).

the mining industry should not ex-
pect too much in the form of new
markets if the nation mobhilizes for
an emergency.

*“T'he national stockpile of 75 stra-
tegic materials can now meet emer-
geney  mobilization  reguirements,”’
Price said. “I don’t foresee any im-
mediate findings which would just-
ifv major changes in the stockpile.”

Stockpile cbjectives, Price stressed,
are governed only by national se-
curity.

“My office has an obligation,” he
said, “to resist all efforts to use the
stockpile as a means of influencing
prices or otherwise interfering with
normal operations of the nation’s
economy, but this does not mean in-
difference to the problems of any in-
dustry or to the general health and
vigor of the country.”

Price pointed out that OCBM
maintains a constant lookout for
trends toward the defense use of
newer metals and cited current re-
search in developments in beryllium,
molybdenum, tellurium and tantalum.

In a speech also given at the world
famous Sowbelly Dinner, former Sen.
George W. Malone of Nevada called
for Congress to “retain its constitu-
tional responsibility to regulate for-
eign trade and the national economy.”
That responsibility, he said, has been
abrogated by the executive branch in
the last 20 years, generally to the
detriment of American interests,

Malone saw the nation’s capital as
the root of most of the mining indus-
try’s woes, He said: “Only Wash-
ington, D. C., could make ghost
towns out of the prosperous mining
camps of America, Only Washing-
ton, 1. C., could shake the founda-
tions of the business structure of
America through imports of cheap
labor goods, shutting down many in-
dustries and endangering the Ameri-
can jobs and investments in produc-
tive enterprises, from mining te ma-
chine tools, and from cattle to tex-
tiles . . "
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Malone called for renewal of the
Monroe Doctrine by re-declaring
America’s intention to repulse foreign
intervention in matters of the Amer-
jcas and for implementation of a
lesser-known clause of the Monroe
Dactrine—that the United States also
maintain a hands-off attitude over
the affairs of the rest of the world.

Palmer Sees Brighter Future

Robert S. Palmer, executive vice
president of the Colorade Mining
Assn., said the mining industry pic-
ture had been briphtened by the con-
ference and that he looked “for an
upsurge in the mining industry.” But
he warned that domestic miners will
have to fight hard with governments
and conservationists if they intend to
remain active and prosperous. He
said:

“It is up to the mining associations
of the West to fight and fight hard
for proper recognition for the do-
mestic mining industry . . . "The fed-
eral government must do everything
possible to keep the mines active and
this includes the small mines as well
as the large mines . . . Policies should
be adopted which encourage pro-
duction rather .than discourage it.”
(His address is given in full in this
issue of THE MINES MAGA-
ZINE.))

Resolutions Summarized

Resolutions adopted at the con-
vention called for:

(1) Encouragement of the mining
industry through legislation so that
the United States will not continue to
lose its skilled miners, mining scien-
tists, engineers and geologists.

(2) Discontinuance by the secre-
tary of treasury of sale of silver from
the treasury to consumers at a price
below the world price, allowing the
world price to seel its own level.

(3) Recognition by the United
States that gold should seek its own
price level. If international commit-
ments would embarrass U. S, inter-
pational agreements, then domestic-

ally-mined gold should be provided
with an incentive payment, similar to
that paid in Canada and Australia.

(4) Extending uranium purchas-
ing contracts beyond 1962 in the
Uravan uranium belt, which includes
southwestern Colorado.

(5) Consolidating federal and
state inspection departments dealing
with radiation to avoid duplication
or conflict in establishing radiation
standards.

(6) Maintaining lead and zinc
quotas set by the president until an
adjustable duty of 4 cents a pound
on each metal can be imposed.

(7) Extending the manganese car-
lot purchasing program another year
to permit investors to realize a re-
turn on their investments.

" (8) Enactment of legislation for
small mines to permit tungsten pro-
duction of up to 1,000 units a year
per mine and establishing a unit
price of $63.

{9) Retaining the system of min-
ing location and opposing passage of
any legislation, such as the Wilder-
ness Bill, that would deprive the
miner of his right to locate claims on
the public domain.

Newly Elected Officers

Colorado Mining Association of-
ficers, elected at a business session
held during the National Western
Mining Conference, are: Robert
Henderson, manager of western op-
erations for Climax Molybdenum
Division of American Metal Climax
Inc., president; J. F. Brenton of
Grand Junction, Carbide Nuclear
Co., first vice president; Paul Harri-
son of Denver, American Smelting &
Refining Co., second vice president;
Robert R, Williams of Pueblo, Colo-
rado Fuel & Iron Corp., third vice
president; John Wise of Ouray, 1da-
rado Mining Co., fourth vice presi-
dent: John A. Wolf of Loveland,
Tdeal Cement Co., fifth vice presi-
dent: Robert S. Palmer, executive
vice president; H. W. C. Prommel,
treasurer, and T. A. Abel, secretary.
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vChorus_gir[s are traditional at the Sowbell
hats. While husbands were being "bored" by scenes like this, wives dined more sedately at the Sour Belle Banquet.

y Dinner sa here they are appropriately unaitired in abbreviated costumes and wearing miners'

TECHNICAL SOCIETIES
(Continued from page 16)

South Africa Offers Diamonds
For Mohole Drilling Project

_ An offer from the African diamond
industry has moved the “Mohole
Project” another step toward realiza-
tion. The “Mohole Project” is an
attempt by a group of American sci-
entists to drill through the Mohoro-
vicie discontinuity which bounds the
interior of the earth,

Industrial Distributors (1946)
Ltd., a South African company which
markets the industrial diamond out-
put from the African mines, has of-
fered to provide the diamond drill
stones required .for the exploratory
phase of the drilling, Willard Bascom,
technical director of the AMSOC
committee of the National Academy
of Sciences, announced recently.

In a speech before the New York
chapter of the American Society of
Mechanical Engineers, Mr. Bascom
sald the “Mohole Project” has re-
ceived generous offers of support from
many areas of American business. The
South African company is the first
foreign business to offer assistance.

The exact amount of diamonds re-
quired for the exploratory phase of
the drilling preject has not been de-
termined, Mr, Bascom said. Accord-
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ing to E. T. 5. Brown, managing
director of the South African com-
pany which offered the drill material,
estimates have run as high as 50,000
carats.

Christensen Diamond Products Co.
of Salt Lake City has offered to co-
operate by producing drill bits with
the diamonds supplied from South
Africa. A new type of diamond drill
stone, designated as “Drill No, 6,”
will be tested in some of the drill bits.

The purpose of the “Mohole Proj-
ect” is to obtain continuous samples
or cores of the rock layers beneath the
deep ocean for scientific purposes, The
plan s to drill a series of holes from
a ship. These will culminate in a hole
which penetrates the Moho and sam-
ples the material of the mantle, as the
interior of the earth is called.

The exploration operation will test
techniques for holding a ship in pesi-
tion and for drilling in deep water.
The first holes will be shallow ones
but they will be beneath 12,000 feet
of ocean. The engineering studies are
well advanced and the AMSOC com-
mittee hopes to complete the tests
within the next year.

The information obtained can then
be used to design a deep-drilling ship,
capable of reaching to the Moho,
which is at least 30,000 feet below
the sea surface. Under land it is at

least three times that deep. Since the
deepest hole yet drilled on land is
25,340 feet, it is clear that with the
present state of technology the hole
must be drilled beneath the ocean.

The end product of this grand-
sc.ale experiment will be advanced en-
gineering knowledge about how to do
deep drilling at sea, and scientific
knowledge about the history and
structure of the earth.

(Editer's Note: More details about
“Operation Mohele” by W illard Bas-
com, x-'42, were published on pages
15-19, February 1960 issue of The
Mines Magazine.)

Columbium Wiil Be Theme
Of AIME Symposium

Columbium, the lustrous, steel-
gray element of many important uses,
including nuclear reactors, jet en-
gines, and other high temperature ap-
plications, will be the theme of a
symposium sponsored by the Hudson-
Mohawk Section of the American In-
stitute of Mining, Metallurgical, and
Petroleum Engineers, at the Hotel
Sagamore, Bolton Landing, Lake
George, N. Y., June 9-10. Subjects
to be discussed include fabrication,
mechanical properties, general metal-
lurgy, and oxidation and corrosion,

{ Continued on page 78)
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Forward
with the

Mining Industry

By ROBERT S. PALMER

Executive Vice President, Colorade Mining Association

Y

Colorado is a meeeca of raw materials of ever-
inereasing variety. The. expanding use of raw mate-
rials and the economic progress of mankind go hand
in hand. In our striving to improve the lot of man-
kind, we have drawn more and more on mineral
regources, for the advaneement of our envied standard
of living.

At times, supplics of raw materials—particularly
the minerals—have heen inadeguate to meet current
needs. With inereasing world population, it is recog-
nized that mineral deposits ave irreplaceable and con-
giderable concern has been evidenced that they may
not he suffieient to meet the needs of the future. These
anxieties are supplemented by the dependence of mili-
tary security on adegquate mineral resources, essential
in emergencics which arise from time to time where
they arc indispensable in modern warfare.

Premium Price Plan Recalled

Many remember the days of the Premium Price
Plan, when the Federal Government was doing every-
thing possible to encourage the produetion of lead and
zine in the United States. Bonuses were paid on low
grade production. Some remember the excessive prices
that the United States Government was foreed to pay
for foreign produetion during periods of shortages
in the United States.

The exhaustible nature of mineral deposits creates
problems of depletion, which are not present in prod-
uets from animal and vegetable sources. Substitutions
have heen resorted to by some industries in fimes of
shortages, but in the main the basic materials are as
essential to man’s welfare today and will be tomorrow.

Passing Through Period of Plenty

We arc passing through a period of plenty. Heavy
imports have ruined the markets for many of the pro-
ducers in America but this need not be a normal con-
dition, for time will prove that as standards of living
inereage in far-away lands, more and more products
of mines will be used by those people, and our own
country will have more need of the produets of do-
mestic mines.

The heavy stoekpile of minerals was largely sup-
plied from producers abroad. Minerals aceount for
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over 80 per cent of the investment the United States
has made in its stockpiles of strategic materials. Our
reserves of minerals in Colorado are plentiful. Per-
haps there are more known reserves of the essential
mincrals in the state today than there have been at
any other time in our history. The West has grown
in economic importance in the produetion of minerals,
but ceonomie factors have foreed many close-downs.
The facis are that quantity economically recoverable
at any given time depends on priee, cogt of production
and perhaps the cnrrent status of technology.

Ever-Changing Use-Patterns

Surveys of the mineral industiry disclose that there
are ever-changing use-patterns in raw materials. In
the 70’s, Tor example, approximately 35 minerals were
adequate to support the eeconomy of the United Siates.
A recent survey indieates that the list now excceds a
hundred and that the new minerals are indispensible
in modern industry. It is anticipated that the list will
ever inerease as we expand into the atomie age, with
its accompanying intercontinental ballisties, missiles
and space ships.

Berylliom, zireconium, uraniom, titaninm, horon,
hafninm, rhenium and the rare earths metals, which
arc hecoming more important in today’s advance use
of metals, were perhaps unknown as useful metals a
hundred years ago, Some of the metals are not shar-
ing prominence in this advance forward, but this does
hot mean that tomorrow’s technology will not advance
them ito places of leadership.

The demand for iron hag inereased tenfold; for
zine, twenty-two; eopper, thirty-four, Such metals as
aiuminum bave increased in consumption over six
thounsand times. At our annual Convenfion Speak‘ers
have pointed out from time to time that Ameriea,
with 7 per ecent of the world’s population, eonsunies
hetter than 40 per cent, of the world’s mineral supply.
The per capita consumption of minerals varies greatly
among the nations. The world ecitizen outside the
United States eonsumed only 1.5 kilograms of copper
in 1955, while Mr. American consumed an average
of 85 kilograms. Mr. European consutned 4.7, while
the Russian consumed only 2.2.
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Use of Metal Reflects Living Standard

The remarkable thing about those figures is that
they disclose the different standards of living enjoyed
by the different peoples in different countries. The
greater users of metals—+the higher the standard of
living. The average Russian uses only one-fourth as
much cnergy or metal ag his American counterpart.
It might be explained, of course, that Russian con-
sumers are being neglected to a certain extent to per-
mit heavy concentration on military produetion, but
whatever the facts are—it is clear that metals are
highly essential to a highly produetive community.

No satisfaction can be realized by us when we know
of the low standards of living in many parts of the
world., But the point is, that as these countries ad-
vanee, people therein will demand the use of more
metal. More metal will he used as the standards of
living advance. It is egually true that ag military
requirements grow in foreign countries, the govern-
ments themselves will place heavier demands upon
mineral produetion.

Exploitable Resources Inadequate

If world averages should move up to those present-
ly enjoyed by the United States, or even these of Free
Europe, exploitable resonrees as we know them would
shrink alarmingly. This assertion does not take into
consideration the additional factor of mereased world
population, The inescapable conelugion, however, is
that as we march forward, world exploitable resourees
will heeome grossly inadequate.

Some interesting studies on this subject have been
compiled by the U. 8. Bureaun of Mines and various
agencies from time to time. An illustration is given
with respeet to copper. The exploitable reserves are
estimated at a hundred million metrie tons. This is
only equivalent to 29 yvears’ supply at the 1956 rate
of consumption. Similar impressive figures could be
given for the other metals. These figures are undoubt-
edly unimpressive io today’s producer, strugegling to
survive in a period of depressed prices and over
production, However, it should enconrage those who
seek to hold onto their mining elaims for the long pull.

Mineral Scarcity Inevitable

The United States cannot long survive without an
active, healthy, going mining industry. The outlook
for the long time future is undoubtedly mineral sear-
city, particularly with the common non-ferrous metals.

The present reserves of lead are equivalent, ac-
cording to these studies, to only 19 years’ supply at
the 1956 rate of production and those of zine at 23
Vears,

In a eountry whieh has a vital need for metals, the
cost factor will eventually become secondary. No one
will contend that today’s prices of lead and zine are
realistie, when one takes inte aceount the cost faetors
involved in the production of these metals. The same
could be said of fluorspar and many ether nonmetals,
as well as the precious metals,

The uraninm industry proved that once a market
is created with price incentives, remarkable resulis are
obtained in digseovery and development hy the pros-
pectors, the engineers and the geologists.

As Elmer Pehrson poimted out in his remarkably
fine paper a few years ago, columbium was designed
out of many high-temperature alloys becausc of sear-
city. It now appears that the commereial reserve, in-
cluding those recently found in Colorado, is far
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greater than previously envisioned and columbinm
will soon play a greater part in the high-temperature
field.

New Discoveries Predicted

Therefore, anyone who attempis to appraise the
world’s reserves of different metals is walking upon
thin ground. Many new diseoveries will he found and
I predict that many new diseoveries will he made of
tremendous importance within the state of Colorado,
provided of course that the tax laws are kept in
bounds and that eonservationists do not get the upper
hand in making the public domain unavailable for the
use of the mining industry.

Technical men in the mining industry have done
a great job in bringing into the rcalm of commercial
utilization lower and lower grade ores and undoubt-
edly there will be additional advanees in this field of
activity,

Lower and lower grade materials will be used with
the advancement of civilization. It would, however,
be unrealistic to assume that this progress can be ae-
complished without inereases in price and as prices
rise, the competitive situation with respect to other
raw materials naturally will inerease.

Wider Commercial Use of Minerals

The long pull outlook for wider commercial nse of
all of the minerals is favorable. It is equally true that
experience has taught us during the last eentury that
discovery of rieh deposits has not kept pace with ex-
panding needs,

It is said that a greater part of the world’s metal
sapply is now derived from resourees which, at the
turn of the eentury, were uneeonomie. Revolutionary
new methods of seientific ore finding have heen de-
vised. Research in this field is going forward rapidly.

Energy Resources Inexhaustible

TImergy resovrces may be regarded as inexhausti-
ble. Coal reserves exceed a thousand years’ supply at
current rates of use. il and gas are less abundant.
Estimates here have been that the total recoverable
natural oil and gas in the earth are approximately
equivalent to a two hundred vear supply at current
rates of use, but of eourse eonsumption is advancing
rapidly.

The Roeky Mountain (il and Gas Association has
pointed ont that reserves of crude oil in the United
States are equal to only a 13 year supply at enrrent
production rates and those of natural gas at 22 years,
Our oil shales will undoubtedly come into play and
we will hear much abont the potential of oil shale
at this Convention.

Atomie energy i very much on the horizon and
if it develops that this is not suffieient to meet man’s
needs, then of eourse there are other ideas advaneed,
ineluding the utilization of solar and outer space
encrgy soureecs,

World Nationalism Growing

No one can deny that throughout the world na-
tionalism is growing, With the growth of nationalism,
many political factors are introduced that influence
the availability of raw materials for the utilization of
mankind. This is partienlarly true of industrial na-
tions whieh depend on backward areas for supplies
of some materials.

It hag been an economic safety factor for the
United States to have a backlog of domestic produe-

{Continued on page 31)
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Resolutions

Commitiee Report

Colorado Mining Association

The efforts of the Western Senators,
Congressmen, and Governors, in their
support of the mining and milling activi-
ties of their constituents are warmly com-
mended, Our thanks also go to our many
supporters in Congress of the South and
East who, against entrenched opposition,
have recognized and urged the vital need
for a bold, sound and constructive min-
eral program, Additionally, we are grate-
ful for the united cooperation of other
mining organizations allied with ws 1n
fighting for the betterment, and indeed
the very life, of the mining industry. In
presenting this declaration to the nation,
we are confident of the continued support
of al] of these friends and allies, and
others everywhere, who understand that
this great country can only prosper from
a healthy and active mining industry.

This industry is proud of its continued
scientific achievements in metals and min-
erals, It recognizes its obligation to carry
these achievements still farther, to in-
crease the output of metals and minerals,
and to conduct more and more research
into means whereby metals and minerals
will aid the technological advance of the
United States. Through these efforts our
national defense can be strengthened and
our high standard of living continued.

We declare that mining will prosper
only in a pood environment and under a
favorable economic policy. The industry
has always borne it share, or more, of the
tax. burden. Any greater load imposed on
the industry, at any level of government,
would be a costly and shortsighted ex-
pedient.

Taxation depletes mine reserves faster
than exploitation, and results in bad con-
servation, Wihen the miner raises his cut
off in value of ones mined, he can never
go back and resort to the marginal grade
which is in effect abandoned.

. That mineral policy is best which en-
courages all developers and users of_uur
national resources. The prospector, miner,
mill operator, and manufacturer, all
should receive equal treatment and be
allowed to share the same economic ad-
vantage.

We advocate a greater recognition of
the risks invelved in mining. No industry
incurs more. Any tax system which dis-
courages risk eapital from entering min-
ing cannot help but cripple the industry
and thereby harm the nation. The zeal of
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private endeavor in developing a strong
domestic mining industry should not be
dulled by governmental policy, particu-
larly as the same may be affected by im-
portation policies.

We urge a greater awareness on the
part of the nation that miners must be
encouraged to replace exhausted deposits.
Otherwise, there will be inadequate do-
mestic reserves upon which we can un-
qualifiedly depend to meet the mounting
and urgent necessities of future defense
and industrial needs. 'T'his encouragement
must come in the shape of fair taxation,
an understanding government policy, and
a united effort on the part of all those
associated with mining and its products.

It is in the light of these general decla-
rations that we submit our resolutions.

Administrative Proceedings Reform

Elementary justice requires a single
agency to administer the laws of the Pub-
lic Domain.

Interference by and between various
bureaus or departments of government in
the administration of the public Jands
should be eliminated.

Distinet from administration of the laws
is the present system conferring quasi-
judicial anthority on the very department
that is contesting a citizen's right to lo-
cate, settle, lease or enter. To have one
party to a controversy act as judge and
jury is unfair to the point of absurdity.
Such a system is obnoxious to simple fair
play and the separation of powers.

Procedures should be promptly re-
formed, as is mow being urged by the
American Bar Association, whereby the
Administrative Procedure Aect will pro-
vide independent hearing examiners.

Mining Locations are Private Property

The Department of Agriculture, the
Forest Service and Bureau of Land Man-
agement should exercise mederation in
making things tough for the small miner.
Under recent practice, it is being at-
tempted to cancel out mining locations
by publication in local newspapers. We
remind all miners and alf federal officials
that the vested rights of a miner in a
location, duly kept alive by annual labor,
cannot be taken away by notices in any
publication, Rights under a valid Jloca-

tion are property. They can only be di-
vested by due process of law, Due proc-
ess means actual service of notice on the
individual owner and not a mere con-
structive motice which in all probability
he will never see.

Single Purpose Withdrawals

Recognizing that a withdrawal of the
public domain for one purpose is incon-
sistent with multiple use, we continue to
advocate free enterprise uses of public
land. 'This has been the Americans’ right
and privilege since 1781, It has prevented
“landlordism” by a central government on
the Socialist model of other nations.

We oppose the single-purpose with-
drawal of public domain advocated in the
proposed National Wilderness Act, and
we commend both Senators O’Mahoney
and Allott for their constructive efforts
in our behalf.

Public Lands and the 1872 Act

The time-tested system, established by
the General Mining Law, for locating and
patenting mining claims, has proved best,
It encourages enterprise and regulates
naturally the development of the Public
Pomain.

We denounce any delegation of power
or responsibility for law-making to any
government board, bureau or department.
Their plans or recommendations should
never become law, without express enact-
ment by Congress.

Silver and Gold

New uses are developing rapidly for
silver in the new arts, in nuclear energy
and electronics, and large quantities go
into use as a catalyst. .

Last year the government used 40 mil-
lion ounces for coinage. The mnationzl
Treasury has the largest stockpile of
silver in the world, and over 1 billion
ounces are in circulation as coins. Out-
side of this, the Treasury has stocks of
2.1 billion ounces, of a value something
under 2 biflion dollars. World silver
production was 205 million ounces, while
world consumption was 259 million; and
the authorities estimate that world con-
sumption will exceed 300 million ounces
in 1960, aside from large hoarding in
many parts of the world.
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As for gold, 11.7 hillions of dollars in
reserve are necessaly to back outstand-
ing American currency, plus deposits in
the twelve banks of the Federal Reserve
System. This leave 7.9 billions of dollars
seemingly free, but the Secretary of the
T'reasury recently testified that foreign-
ers have short-term balances here, con-
wvertible into gold, totaling 17.6 billions.
From this it is apparent that, after do-
mestic and foreign operations are hal-
anced off, we really own no gold at all,

Therefore we advocate that the Treas-
ury step the sale of the people’s silver
and devote it to monetary uses only, to
supply the increasing demand for that
purpose, We ask that silver be allowed
to seek its own level in the market,

Tf gold is not to be allowed to seek
its own price-level, then a government
incentive for domestically mined gold
should be provided, to permit domestic
gold-mining at a profit, as, is being done
by Canada and elsewhere in the British
Commonwealth,

Uranium

The Atomic Energy Comimission is com-
mended for its recognition of the need
for a stable domestic uranium procure-
ment program and for not extending its
foreign commitments, but rather for
“stretching out” such contract commit-
ments over a longer period of time.

The AEC should be advised of the
necessity of continued diligence in con-
tract negotiations over the various areas
of domestic uranium program in the
United States, Specific attention should be
directed to the fact that the Uravan Min-
eral Belt does not yet have contracts for
the production of uvranium concentrates
extending beyond 1962, A]l mine aperators
need information with respect to contract
extensions in order to plan mine develop-
ment. It is anticipated that if AEC does
not make such information available in
the reasonable future on the Commis-
sion’s anticipated rate of production on
the Uravan Mineral Belt, certain mines
witl have to be closed which could result
in their abandoenment, This could involve
a loss of the remaining ore reserves of
such mines, and a loss to the entire na-
tion as well as te the mine operators.

The wvarious inspection departments of
the federal and state governments dealing
with radiation should be consolidated and
worlk in a unified way to avoid duplica-
tion of efforts and inconsistent standards
in radiation problems.

The domestic uranium industry has the
ability to police #self in radiation prob-
lems. The lack of definite standards and
the lack of dissemination of consistent in-
formation makes such self-policing im-
possible; therefore, the AEC, the United
States Department of Labor, the United
States Bureau of Public Health and vari-
ous other state and federal agencies in-
valved in the establishment of safety
standards with respect to radiation shounld
speedily work towards definite and cer-
tain standards.

Lead and Zinc

The Mining Conference expresses its
appreciation for the courage shown by the
present administration in invoking quotas
on lead and zine. It is recognized that
while the benefits are meager in many
instances, nevertheless the program is im-
portant to the industry and should be
maintained unti] legislation may be en-
acted to provide more permanent pro-
tection.,
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We urge a four-cent duty on lead and
zine, as advocated by the Naticnal Emer-
gency Lead and Zine Committee. We fur-
ther advocate enactment of legislation de-
signed particularly to aid and assist the
small miner, whose production of lead
and zinc combined, does not exceed five
thousand tons of metal a vear.

Manganese

We favor a continuation of the Man-
ganese Car-lot Purchasing Program for
another year so that domestic producers,
recently and unexpectedly cut off, may
realize on their investment, and we fur-
ther favor any program to encourage in-
stailation of treatment plants for the re-
covery of domestic manganese where eco-
nomically feasible.

Tungsten

That the tungsten producing industry
throughout the nation be maintained by
an incentive payment of the difference be-
tween the available market price, and the
1951-56 price of $63.00 per unit; such
payment te apply only to the first 1000
units annually offered or sold by each
producer,

The effect of such payment will be to
maintain several hundred tungsten mines
in condition to produce ore when needed;
will serve to retain the experience of mine
operators and workers at the point of
need ; and will keep alive the knowledge
of the location and sources of tungsten
ore.

The cost of such a plan will be remark-
ably low. It has been calculated that the
nation-wide cost of this program would be
less than $5,000,000, annually, or a cost
comparable to a single military aeroplane.

Loss of Miners and Scientists

The closing of the mines has reduced
our national force of skilled miners and
has seriously threatened our supply of
scientists, engineers and geologists. In-
centive is diminished. ‘These specialists
cannot be replaced at will, Only a healthy
mining industry can maintain capable per-
sonnel in adequate numbers. America may
find itself with a eritical shortage of
mining know-how in the years to come.

Oppressive Venue Reguirements

We urge passage of H.R. 10089 now
pending in the House of Representatives
of the 86th Congress, 2nd Session, which
provides that a civil soit to review any
action by a federal agency in which the
defendant is an officer of the United
States, or a person acting under him, or
an agency of the United States, may in
future be brought in the judicial district
where the plaintiff in the action resides.

T'hat is not now the case.

With very few exceptions, the official
residence of those superior officers and
agencies is the District of Columbia; and
under present law our miners and others
must bring their suits in far-off Wash-
ington. This creates a great and usually
prohibitive expense for persons residing
in the West; it compels them to betake
themselves and their witnesses to Wash-
ington, to try their cases there, and it
causes many just suits and claims to be
abandoned. Tt deprives our miners of
judicial remedy.

The present state of the law is reminis-
cent of the days before our National In-
dependence, when American colonists
often had to undertake 'a voyage to Lon-

don to present their causes before the
Royal Ministers or other British officials.

We earnestly petitieon Congress to rem-
edy this present evil.

Duplication as to Mine Safety

Duplication of agencies dealing with
mine safety is burdensome and needless.
State officials of Colorado are doing ex-
cellent work., A duplicating federal agency
is not needed. Federal government agen-
cies should stop seeking new ways to
spend taxpayers’ money and should search
instead for new methods to reduce ex-
penditures,

Free Trade

“Free trade” is the most costly and
ruinous measure that can be inflicted on
the American workmen and people. Stand-
ards of living in foreign countries will not
be raised by forcing American labar and
industry to lower their wages and prices
to match the labor-costs of exploited work-
ers of other continents, Fair competition
cannot exist, nor can a good standard of
living be maintained, without tariff pro-
tection. No import should ever be admitted
duty-free or at a tariff rate that will
cause American mines to close or depress
the wages of American workmen.

Our mines throughout the land are in
distress, persons engaged in mineral pro-
duction are being forced out of employ-
ment, communities where mines have op-
erated are fading into ghost towns. All
new wealth comes from the ground, but
little is now coming from the mining re-
gions of America,

Revive the Constitution

We petition Congress to take back its
constitutional duty to regulate foreign
commerce, adjust duties, excises and im-
ports, The agency for this is the U, S.
Tariff Commission. The ignominious
Trade Agreement Act of 1934 and ali
measures like it should be relegated, We
urge a re-examination of the International
Monetary Fund and the Bretton-Woods
Monetary Agreement. We do not believe
that they henefit this country.

Taxation of Non-Producing Mines

The present gross inequity and absurd-
ity in appraising non-producing mines in
most Colorado counties have reached the
height of injustice. In some of them it is
as high as $50.00 per acre for all claims
regardless of wvalue, when the market
value is practically nething,

Recent examples are:

San Juan County $50.00 per acre;

Summit County  $40.00 per acre;

Quray County $36.00 per acre;

In Lake County, some non-producing
claims are assessed per acre at $68.00,
$50.00, $49.00 and $30.00, respectively.

These are only a few examples,

The Colorade Tax Commission should
bring about a uniform, fair and reason-
able evaluation per acre of non-producing
claims throughout the state,

Qur Executive Yice President

We continue to be grateful for the
capable work of the Association’s Vice
President Mr, Robert 8. Palmer, and for
his tireless efforts for the Mining Indus-
try in Colorado and America. Mr. Palmer
has devotedly furthered the interests of
the Mining Industry for many years, and
we express our sincere thanks to him,
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The Economic

Future of

Atomic Energy’

By Dr. PAUL F. GENACHTE

Last year in reviewing with you the field of
atomic energy as a new sourece of energy, we discussed
its relationship to the mining industry in which quite
a few of you are hasically interested. Although the
essential conclusions we reached a year ago are still
valid today, a few new and important factors permit
us to make an estimate of the situation with a greater
degree of kmowledge. '

I would, first of all, like to mention that in the
field of controlled fusion or thermonuelear energy,
good progress continues to be made in the study and
understanding of the behavior of hot plasma. The
current stress is on learning about the behavior of
superheated eleetrically charged gas—the “fourth
state of matter”—which constitutes the plasma re-
ferred to in thermonuclear research, The achievement
of a econtrolled thermonuelear reaction will, from all
present indications, require many more years of in-
tensive basic study and hard work before suecess he-
contes a reality. The “taming of the hydrogen homb”
was subjected to a scarching re-evaluation following
the CGleneva Conference on the Peaceful Uses of
Atomie Energy in 1958. A more basic approach to
the problem hasg been decided upon.

Last year, 1t was decided to delay the construe-
tion of very large mechanical devices for conducting
research on thermonuclear reactions, and the operat-
ing cosis of the ARC-financed program for the Tiseal
vear 1960 are being held at ahout the same level as
for the lisecal vear 1959, ie., approximately $36 mil-
lion.

Cooperation With Cther Nations

‘With the Brifish, we now have a joint research
program in the field of controlled thermonueclear rve-
actions permitting an exchange of information free
from the barriers of classification. Some cooperation
exists in this field even with Russia. We certainly
need not fear competition from this souree of energy
now ¢r in the near future when we diseuss the outlook
for atomic energy in fission reactors.

Neither should we be eoncerned by the develop-
ment of thermoelectrie and therme-ionie devices in
which heat energy is converted direetly into electrie-
ity. These devices will find applications in space ve-

* Address at the National Western Mining and Energy Conference in
Denver, Uolo,, April 21-28, 19690.
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hicles and in small portable plants in remote areas.
Their output will be measured only in kilowatts, but
certainly not in the thousands and millions of kilo-
watts which our countiry and the rest of the world
need for continued economic growth.

AEC Budget for 1960
The present Atomiec Inergy Commigsion budget
for the fiseal year 1960 calls for expenditures of ap-
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proximately $2.7 billion. This is about the same
amount that was expended in the fiscal year 1959.
This amount ineludes—and this is important to you
—cloge to $740 million for raw materials, i.e., mainly
purchases of nranium oxide (Uz0s) from U. 8. mills
and those in Canada and other nations,

The known wuranium ore reserves in the United
States ag of Dee, 31, 1959 amounted to approximately
86 million tons containing 289% ;04 or a total of
240,000 tons of uranium oxide. The proven reserves
in Canada amount to 377 million tons of ore with
380,000 tons of uranium oxide. The South African
uranium-hearing gold reefs hold 1.1 hillion tons of
ore containing 370,000 tons of uranium oxide.

Uranium Oxide Production

Uranium oxide production in the U. S, last year
amounted to slightly more than 15,000 tons. Pur-
chases abroad totalled 18,100 tons, with 13,700 tons
coming from Canada and the remainder from South
Afriea, Australia, the Belgian Congo and Portugal.
The U. 8. is the largest single produecr of UgOs,

Our milling capacity in the U. 8. could be in-
creased by a few more mills in southeast Texas, Ne-
vada and North and South Dakota, but this would
not result in any substantial inerease over the present
milling capacity of 22,000 tons of ore per day—
equivalent to some 20,000 tons of uranium oxide per
vear. In faet, it is likely that the oufput from our
dornestie mills until the end of 1966 will not exceed
18 to 19,000 tons of nranium oxide per year.

AEC Agreement with Canada

As you know, the bulk of the Canadian output
is delivered to the U.S. and the present level of mill-
ing in Canada, as I indieated, is about 14,000 tons
per year. The AKC could have exerecised options be-
fore March 31, 1961 to extend the present contracts
through 1966 at the same price of $8 per 1b. of ura-
nium oxide, to be paid to our domestic mills, On Nov.
6, 1959, the ARC announced that it would not exer-
cige its options, but it did agree to a streteh-out ar-
rangement with (Canada to purchase uranium econ-
centrates in the post 62 period through Dee. 31, 1966,

The new plan provides for a single contract be-
tween the Commission and Bldorado Mining and Re-
fining instead of the several contracts which had ex-
isted heretofore, each covering an individual operator
in Canada. The total pounds to be delivered and the
prices to be paid under existing contracts remain un-
changed. In order fo help the Canadian companies
meet their financial obligations on their bonds, de-
bentures and loans, advance payments of $2.50 will
be effected for each pound deferred at approximately
the same time ag delivery would have been made had
there been no deferment.

Similarly the United Xingdom, which receives
about 10 per cent of the current Canadian uranium
shipments, has offered to make an additional advance
payment of $1.50 per ib. on any portion up to 16
million ibs, of the amount covered by their contracts,
which can be deferred into the period Jan. 1, 1965
through Nov. 30, 1966. This solution, which was not
altogether welecomed in Canada, will, nevertheless, I
am sure, turn out to be mutually advantageous. Tt
eertainly is a rational solution to the temporarv gap
between production and demand of uranium about
which I will comment later.
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Canadian Companies Consolidating

Ag had Dbeen anticipated, the stronger companies
in Canada are buying contracts from the less success-
1l opcrators and thus they are assuring themselves
of continued operations. I am sure that you know
that four smportant uranium oxide producers in Can-
ada——Algom, Milliken Lake, Northspan and Pronto
will merge into & new company, to be known ag Rio
Algom Mines, Litd. The conversion of existing shares
of the amalgamated companies into shares of the new
eompany may leave gsome stoekholders unhappy, vet
there is no doubt that it iz the only logieal selution in
view of the present cireumstances.

Angther Canadian producer is Consolidated Deni-
son which is purchasing Can-Met Explorations, Ltd.
through an exchange of shares. Other mergers and
acquisitions will certainly take wplace thiz year in
Canada. It scems to me only logieal that most Cana-
dian mills, on a reorganized basis, will wish to streteh
out their operations and, therefore, we should expect
a gradual reduction in the output from Canada over
the period until 1966,

South African Contracts

As you know, the South African milling eontracts
were signed on a ten-year basis with some expiring
in 1964 and others in ’65. This eircumstance should
also point to reduced purchases of uwranium oxide
from that source in the future.

From a total Free World produciion today of
gsome 33,000 tong of uranium oxide, we shonld expect
this figure to gradually come down to a figure of
perhaps 25,000 tong in 1966. Our domestic mills in
1966 will probably still account for some 18,000 tons.

Nuclear Capacity by 1970

How does this revised and reduced program of
uranium oxide purchases cope with anticipated de-
mand? Last year, I indicated that the total installed
nuclear eapacity in eleetrie plants in the Free World
would probably be 20 million kilowatts in 1970. This
still looks today like a plausible goal. Even this guite
sizeable amount of nuclear power will be small in com-
parison with the instalied capacity in eleetrieal planis
in the Free World whiech will then total at least 500
million kilowatts. In addition to the Shippingport
plant, several large nuelear power stations being built
by utility companies will beeome operational this year,
next year and in 1962. You know them and I will
not review them here. Pacific Gas & Tlectrie and
Southern California Edison are presently eonsider-
ing adding even larger nuclear plants of a size of
300,000 kilowatts each to their systems.

" A very encouraging new development ig that such
large manufacturers as Westinghouse and General
Electrie are now willing to guarantee the capital cost,
the plant eapability, and the fuel burn-up of new
plants. This is extremely cneouraging since it will
permit the utility companies to kumow with a mueh
greater degree of certainty what the nuclear power
costs are going to be. These plants are expected to be
fully competitive over their lifetime, as improved
cores will be inserted in the reactors over the years.

Reactor Program in U.S,

Eaeh new nuelear power plant brings us close to
the threshold of competitive atomic energy, With
the operating experience gained from our exeellent
nuelear power program here in the U. S8, i is pos-
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gible that quite a few rcactor concepts will become
competitive in the high cost energy arcas of the
United States by 1965, The present budget of the
ALC for the fiseal year 1960 allots more than $400
million for the reactor program. This total includes
$90 million for the government reactor program in a
number of reactor prototypes, some $20 million to
permit the ARC to assist in the eivilian power eon-
struction program under cooperative arrangements
with private and public utilities, and the remainder
of the appropriation goes to the naval propulsion
reactors, the army power reactors, the aireraft and
the missile propulsion reaetors,

With such an intensive owverall program, our
country still definitely retaing the lead in its diversi-
fied reactor program, as we have the greafest number
of prototype reactors in operation or under develop-
ment. Suech a vast program of joint government and
private cffort augurs well for the achievement of
competitive nuclear power in a few short years.

Studies on homogeneous rcactors, in which the
fissionable material ig either in a solation or in the
form of a slurry, have shown that the technieal prob-
lems are greater than anticipated. As a result, de-
velopmental work on this family of reaetors has been
slowed down considerably and further effort is
placed on the heterogeneous reactors in which the
fissionable materialy are in the form of solid fuel
elements. It is likely that research work on an ex-
tensive seale on homogencous reactors will only be
resumed after some reactors using solid fuel elements
have begun to deliver economic power.

Organic-Moderated Reactor

In 1959, the technological emphagis shifted to-
wards the development of the organie-moderated re-
actor and the closed eycle gas-cooled concept to be
built by Atomies International, a division of North
American Aviation, and General Atomie, a division
of General Dynamices, vespeetively. In Aungust of last
year, the ABEC signed contraets with the Philadelphia
Eleetrie Co. and 54 associated utilities and General
Dynamiecs Corp., authorizing the construction of an
advanced high-temperature gas-ecoled plant. This
plant, which will have a capacity of 40,000 kilowatts,
ig expeeted to be completed by the end of 19635,

In 1959 also, the AEC inifiated a long range pro-
gram to evolve cffeetive thermal hreeder reactors
which would make full use of the latent energy of
thorinm. As you are aware, thorium, unlike uranium,
does not have a naturally fissionable isotope but, when
bombarded with slow or thermal neutrons, thorinm
is transmuted into U-233 which is a fissionable mate-
rial just ag valuable ag U-235. T hasten to add that
stuch a program offers no competitive threat whatso-
ever to uranium for the foresecable future, hecause
it will take many years before U-233 ig produced
to fuel new reactor capacity on an important seale.
Consolidated Edison’s reactor at Indian Point near
Peekskill, New York, to be completed in 1961, will
make use of this principle, although it will not be a
breeder, in that it -will produce less U-233 than U-235
is consumed. - ¢

Uranium Transmuted into Plutenium

On the subjeet of breeding, the Detroit reactor of
the Power Reactor Development Co., to be completed
in 1961, will make use of this principle. In such a
reactor, the non-fissionable portion of natural ura-
nium, ie., U-238, will be transmuted with fast neu-
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trons into plutoninm which is also a valuable figsion-
able material like U-235 or like U-233.

Although the true long-term future of atomic
energy lies in breeding, we shonld not imagine that
breeder rveactors of cither type will ecompete with
U-235 for many, many years to come. Still, the abun-
dance of uranium for the next decade should not pre-
elode thig nation from investigating the problems of
hreeding plutoninm and U-233 as two additional fuels
for the more distant future.

Superheated Steam Lowers Cost

One way to lower the eost of clectricity made from
the atom ig to use superheated steam, and particular
emphasis is now being placed on this process. Re-
aetors have been operated at rather conservative tem-
peratures hecause of the danger of a hot gpot in a
reactor which might cause a meltdown of one of the
fuel elements and thug releage radioaefive fission
produets in the cooling system. This hag resulted in
a thermodynamie efficiency of only about 256 per eent.
Of eourse, this does not compare with the effieiency
of 40 per eent (8,000 BTU’s per Kkilowatthour) obh-
tained in some of the most modern eonventional plants
using supereritical pressures and elevated tempera-
tures.

ATl the principal companies are presently cngaged
in the study of nuclear superheat. Any increase in
the overall thermodynamic efficiency, and this is ex-
tremely important, will autematically result in a pro-
portional lengthening of the lifetime of the fuel ele-
ments in terms of useful energy produeed, while also
reducing capital costs per kilowatt of installed eapac-
ity. General Dynamics promises efficiencies of at
least 32 per cent in their closed-cyels gas-eooled re-
aetor concept now being developed. Undoubtedly,
gompetitive atomie energy will not be achieved with-
out much higher efficiencies than we have at present.

Euratom Program Announced

In the international field, the six nationg of the
Furopean Atomic Fmergy Community (Euratom)—
France, West Germany, Italy, Belgium, the Nether-
lands and Luxumbourg—had announced in May 1857
an ambitious program ealling for the construetion of
a large amount—I15 million kilowatts—of nuclear
capacity by 1967. A more modest program was later
decided upon calling for one million kilowatts of nu-
clear ecapacity by 1962-3, employing reactor types de-
veloped in the UL 8.

A deadline had been set for Oct. 20, 1959 for the
submission of firm bids to construct atomie plants.
It had been hoped that at least gix projects would be
presented, and it was a great disappointment to all
that only two proposals were received, one for Italy
and the other for Germany. To make matters even
worse, the Italian projeet had actually been decided
upon. a year earlier and ag far as the German reactor
is eoncerned, that one is not yet a sure thing today.
This state of affairs in Burope results from the tem-
porary coal surplus and the promise of oil from Al-
geria and Libya.

Energy Picture Comparable

The energy picture in Iurope is becoming com-
parable to that of this eountry, and the earlier expec-
tations that atomie energy would be competitive in
Furope sconer than in America are no longer valid.
Tt looks now as though atomie energy will become
competitive in Burope at just about the same time
as it will in the U. 8. The present Euratom program
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is being reviewed and providing flexibility is injected
in the timetable, it i8 probable that other wutilities
within the Huratom group will probably decide on
reactor eonstruection.

The International Atomie Energy Agency, a spe-
cialized ageney of the United Nations, was ereated
in the fall of 1957 in Vienna, Austria. Tt is now
fully operational and is doing excellent work in eoun-
selling the underdeveloped nations in preparing for
the day when atomie energy will beeome practical for
them. Its primary role is to assist, guide and co-
ordinate.

Bilateral Agreements Signed

The United States has signed more than 40 bi-
lateral agreements with other nations to assist in their
atomie research programs. Of course, this activity
must precede the actual eonstruetion and operation
of power reactors. It is hoped that in time these bi-
lateral agreements will he transferred to the Inter-
national Atomic Energy Agency so that it will be-
come the nltimate depository for such agreements.
Certainly it was the intention of President Eisen-
hower through his “Atoms for Peace Program,” which
in turn led to the ereation of the Ageney, to work
through the Ageney with the other nations of the
world. Evidence of this is also found in the faet that
thig country hag agreed to make available 5,000 kilo-
grams of U-235 to the Ageney at the ATRC’s price for
domegtie sales and to matech the sum total of all
amounts made available to the Ageney by all other
nations wp to July 1, 1960,

Eneouragingly, the United States and Russia re-
cently pledged themselves to a closer cooperation
within the Agency.

Competitive Nuclear Power

From this vast deployment of engineering effort
going into the reactor program, we are gradually
inching towards the achievement of competitive nu-
cleay power. I have Indicated that hy 1970 the IFree
World should have some 20 million kilowatts in nu-
clear power stations. It conld as well be 15 or 26
million. The exact figure is not too important. The
important thing is to look forward to the day when
atomie plants will become competitive, at first in the
high fuel cost areas in the techmieally advanced na-
tions of the world. Should this cecur—as scems quite
likely— by 1965, it will still take a few more years
before a substantial proportion of yearly additions to
the installed ecapacity hecomes nueclear.

I do foresce, however, that the burn-up needs for
the nuclear eapacity in operation by 1970 for electrie-
ity and the many other peaceful uses outside of clec-
tricity, plus the inventory needs of new capacity and
the “pipeline” requirements leading to and from the
reactors, will absorb the full output of the mills at
the presently contemplated levels in thiz ecountry.

In the meantime, I helieve the conelusion is in-
escapable that there is going to be a temporary gap
between supply and demand of uranium in thig dec-
ade, even after taking into aceount the stretch-out of
the Canadian program and the application of atomie
energy other than for eleetricity.

Market Assured Through 1966 e : ,

The prineipal thing to bear in mind is that the
American mining and milling industry is assured of
a market until the end of 1966, That means almost
seven years to go. While I am sure that no one Is in
a position to guarantee what will happen to uranium,
or to any other metal for that matter by 1966, T am
personally confident that we will then be fairly elose
to the point where a Free World market for uranium
will exigt. I am algo convinced that althomgh explora-
tion for new ore is not exaetly encouraged at the pres-
ent time, the uranium miners will find it advanta-
geols 1o restme exploration on a much more intengive
scale before 1966.

General Conclusions

‘What eonclusion may we draw from all this?

The domestie wranium industry is in sound condi-
tion and it is assured of a market for the next seven
vears, While no one can guarantee exactly when
atomic energy will become competitive, it appears
that in the technically advanced nationg it may
hegin to be in some areag by 1965 and in many more
by 1970. Between now and 1966 and perhaps for a
few more years, some stockpiling of uranium may be
necessary. This is perhaps not so bad after all be-
cause, when atomic energy does become competitive,
there probably will be a marked snowballing effeet,
and sinee orve exploraiion and new mill consgtruetion
may take some time, the existence of a moderate
stockpile in the early years may be a good thing. May
I therefore suggest that you relax and be patient in
this twilight period. Certainly you have played your
part well and there is nothing more you can do until
other actors on the atomice seene play their part—and
helieve me, they are doing their very best.

FORWARD WITH MINING INDUSTRY
(Continued from page 25)

tion to equalize market conditions wlhich otherwise
might get out of hand. There are those who are urging
the depletion of our Federal stockpile of minerals.
Their calculations are based upon the theory that if
we get into an emergency it will be of short life. The
original five year cstimates have been cut to three
vears and programs of procurement, such as man-
ganese and tungsten, have been discontinued, much
to the detriment of domestie producers.

Immediate Future Not Bright

The overall prediction for the mineral industry
for the immediate future is not bright. Anyone read-
ing the recent issue of the Engineering and Mining
Journal and studying carefully the analysis made of
the different market conditions for the different min-
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erals ecannot conclude otherwise, However, what I am
proposing here is a elear-cut look at the long-time min-
eral supply and demand picture, Tt is my honest judg-
ment that the United States Government should do
everything possible to keep the mines active and this
ineludes the small mines as well as the large mines.

Policies Should Encourage Production

Polictes should be adopted which encourage pro-
duction’ rather than discourage produection. Mining
know-how should not be lost to our economy. Migra-
tion of miners from our mines is & dangerous prece-
dent. It is up to the Mining Associations of the West
to fight and to fight hard for proper recognition for
the domestic mining industry.

It is my predietion that with the help of mining
people everywhere, eventually the domestic mining
mdustry will again take its proper place in the econ-
omy of the nation,
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Radioisolopes

In the

Mineral Industryx

By FRED l. SMITH

Radioisotopes have a good potential in the mineral
industry as tocls to be used in cutting costs, improv-
ing produet, and permitting the mining engincer and
metallurgist fo do things in their work that would
be diffienlt or impossible to do by other means. Radio-
isotopes also have definite characteristies, problems
and hazards of their own and are by no mcans a
eure-all for every problem.

This paper will point out some of the uses to
which radioisotopes have been put, some of the uses
which they will have in the future. It will also dis-
cuss some of the things that must be done before the
radicisotopes can be put to as widespread use ag their
wltimate potential justifies.

As a more or less formal definifion, isotopes are
atoms of one element that differ as to the number
of neutrons in the nucleus and thus in the atomic
weight but have all the other chemical eharaeter-
istics of the element. One way to visualize a radio-
isotope is 1o consider it as an atom of an element that
behaves chemieally just like ordinary atoms of the
element except that it is radicaetive and deeays and
emits a particular kind of radiation that ig in effect
a speeific label for that atom; shows where it is and
what it 1s doing.

RADIOISOTOPES IN [INDUSTRY

RADIOGRAPHY
THICKNESS 6AGE
LIQUID LEVEL GAGE
DENSITY METER

MEASURE CHANGE IN|
FIXED SOURCE memn mmusm]

LIQWD FLOW THROUGH PIPE

LOCATE OR FOLLOW
MOVABLE soun“ J LOCATION OF "GO DEVIL"

MARKED OBJECT-
FRICTION WEAR

TRACER [PHYSICAL TRANSFER].-«- - -+ SOLID DIFFUSION

e

) DETERGENCY
TRACER [PHYSICAL- CHEMICAL TRANSFER] - - - <] MINERAL FLOTATION
MOVEMENT OF PRESERVATIVE
ROLE OF CATALYSTS

TRACER [MECHANISM OF REACTION] -+ - FISCHER- TROPSCH SYNTHESIS
E SOURCE OF COKE SULFUR

w Figure 1. Uses of ra'dlib:i_srofppes in inciu§+;_y.

* Address at the National Western Mining and Energy Conference in
Denver, Colo., April 21-23, 1960,
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Mr, Smith obiained o B.S. degree in physics from
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Radioisofopes for use in industry may be made
available from a fixed source, a movable souree, or
as traeers placed in the material to be measured. The
various uses to which the different sources are most
readily applicable are shown in Hig. 1.

All uses of radivisotopes stem from one of the
three ways in which the isotopes and their associated
radiation hehave.

First—Radiation affects materials.

Second—DMaterials affeet radiation.

Third—Radiation traces and labels materials,

- Examples of the firsl application, ie., the effect
of radiation, on matter, are the elimination of static
charge on a belt drive, or vuleanizing rubher without
use of sulfur, and improving the strength of metals by
modifying the crystal structure.

The second, or “materials affeeting radiation”
moeves more into the field of mineral industry applica-
tions. Instrumentation, such as gamma density gages,
thickness gages, liquid level gages, and other appli-
cations are instances where the isotope and its asso-
ciated ecounting equipment aets as a measuring in-
strument resulting from absorption and seatiering of
radiation.

The third use, “radiation {races and labels mate-
rialg,” is scen where isotopes are used for determining
regidence times in digestors, thickeners, furnaces; in
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determining the efficieney of mixing, measuring the
gas flow through sinter heds and monitoring tailings
or digcharge of other wastes.

In the lahoratory, radioisotopes can be used to
test the suitability of analytical methods to determine
vapor presgures, to make guantitative determinations
and to follow chemical reactions,

The Canadian Department of Mines has used
radicantimony to tag dynamite so that missed holes
and unexploded powder can be located. Radioisotopes
have heen used to keep frack of underground mine
fires and to determine the flow patterns of under-
ground water.

Probing drill holes with Geiger and scintillation
counters is an example of use in practical geologic
exploration and neutron logging to show water or oil
content of strata. Isotopes have heen used to measure
belt speeds, rope speed in hoisting and to prevent over-
wind. The following series of slides show how some
of these applications work:

RADIOACTIVE COBALT — Co60
FOR LIOUID LEVEL GAGE

RADIATION
DETECTION INSTRUMENT

FLOAT
CONTAINING Ce 60

RADIATION METER
CALIDRATED IN
YOLUME READINGS
GUIDE WIRES

ADVANTAGES:
1- CONTINVOUS RECORDING
2- MEASUREMENT MADE ON CLOSED SYSTEM
3- ADAPTABLE TO AUTOMATIC CONTROL

USAEC-|D- 198

w Figure 2. A liquid level gage employing radioactive cobalt.

%am%fm% Sﬂﬁuﬂaﬂﬂw

RADIOACTIVE = TRACER

EVAPORATOR'
FOR A OR B :

[RADIOTRACE| R)\

ADMIXTURE
T )

PROGUCT B

QUANTITATIVE MEASUREMENTS WHEN CALIBRATED
WITH STANDARD SAMPLES.

USALC-E 1A

w Figure 3. lsotopes may be used to determine the efficiency of
separation by distillation or washing a filter cake or related
operation.
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RADIOACTIVE  ISOTOPES
FOR DETERMINING THOROUGHNESS OF MIXNG

MIXING TANK
"W

ADVANTAGES:
F- UNIFORMITY OF MIXING EASILY ASSURED
USAEC-I 148 2- EXCESSIVE MIXING TIME ELIMINATED

w Figure 4, Determination of thoroughness of mixing.

‘b@w}q amd, “Waiddune, inm, AML
AN INDUSTRIAL USE OF RADIDISCTOPES
IN RCAD BUILDING

DETECTOR FOR GAMMA: RAYS
(GIVES DENSITY OF SOIL)

DETECTOR FOR SLOW NEUTRONS
(GIVES MOISTURE CONTENT)

FAST
SKRIELD NEUTRON
SOURCE

|- DATA OBTAINED WITHOUT MOVING SOIL

2- GAMMARAY DETECTOR MEASURES DENSITY

3-5LOW NEUTRON DETECTOR SHOWS MOISTURE
VEALE D 1PEA

vF_igure 5. Application of isotepes fo measure the density and
moisture content in road building without moving soil.

RADIOACTIVE [SOTOPES
FOR CONTROL OF OIL WEEL ACIDIZING

ACID punrre
T0_RADIATION
Wl INT0 TUBING
gL on s,

GHGYL COUNTER

| ROUNTS /MR

DIPTH

ADIOACTIVE ACID

ADVANTAGES: Lalies:
| - PERMITS CONTROLLING SITE OF ACHD ACTION
2- INCAEASES EFFICEZNCY OF Ol PAODUCTION
3- SAVES JIME AND MONEY
4-'LESS HAZARDOUS THAN RIMGVING PIPI

VIAIC =034

w Figure b, Radicactive isotopes used in oil well acidizing. By a
slight change in the fechnigue, these isotopes could be used to
determine how much water or oil is flowing through a permeable
formation.
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MEASURING WEAR OF FIREBRICK LINING

VSING
RADIOACTIVE COBALY— Cob0

El T}—STEEL = -
17| RADIOACTIVE | || ORDINARY B s
[] coBmT | MK ] SOURCE 1N -3
H ¥ |0 FURNACE ]
H N [[_Fimensick 7 eHARGE H
T LING o ]
Il A

ADVANTAGES :
. PERMITS NORMAL OPERATION
USACa1IA . WARNS OF INCIPIENT FAILURE

v Figure 7. Radiocactive cobalt slug inserted in the lining of a
furnace fo show when the lining requires replacement,

RADICISOTORPE TRACER

COUNTER

{A) MILLICURIES OF
RADIOISOTOPE INJECTED

SPREAD OF ACTIVITY A
IS5 IMMATERIAL

COUNTING RATE DEPENDS ON CONCENTRATION
COUNTS/SEC = CONSTANT x MC,/GALLON

TOTAL COUNT DEPENDS ON TIME OF PASSAGE
COUNTS = CONSTANT »SEC * MC/GAL!.ON

THEREFORE, FLOW RATE IS GIVEN BY TOTAL COUNT
GAL/SEC = CONSTANT # A% 1/COUNTS

USAEC-D-1X5A

w Figure 8. Determining flow rates through a pipe by integrated
count. This method may be used in pipes, launders, streams and
tides of the ocean,

The biggest potential use of isotopes in the mincral
industry lics in process eontrol and automation. Neu-
tron activation analysis is a method whereby one bom-
bards a mixture of varions materials with neutrons

Dmum% Q&w@ /&3 ke T"““"“If

RADIOACTIVE TRACER

RADICTRACER
/NJECTDR

SURGE OF RADIOTRACER /

.. PIPE CAPACITY BETWEEN COUNTERS IS V GALLONS
.-TIME BETWEEN COUNTER RESPONSES 13 T MINUTES
FLOW RATE = /T
UAAEC-1D-334A

w Figure 9. Peak timing of radicactive tracer to determine flow
rate instead of wsing infegrated counf,

which convert the matural atoms inte radioisctopes.
Each individual isotope gives off a gamma or beia
particle that has a characteristic energy. It is pos-
sible to jdentify the elements and determine their
coneentrations by gamma ray spectromeiry. This
means that a mixture of radioisotopes can be analyzed
in much the same manner as a mixture of ordinary
elements can be identified hy an optical or xray
fluorescence speetrograph. )

In the not too distant future it will be possible
to continually analyze material in the mill eireuit

‘and control the operating variables so that they are

always at an optimum condition for the material in
a partieular stage of the process. Two things should
be done to make eontinual nentron aetivation possible,
The {irst is developing a good, eheap, reliable neutron
gource that gives a sufficient number of neuntrons per
gecond te bombard the materials. The second thing
that must be done is 1o develop large volume eounters
that ean determine the kind and amount of radio-
isotopes present as a result of the neutron aetivation.
This will enable counting to be made on very low
radiation levels and with very short half-life mate-
rials so that by the time the finished product is
shipped to the eonsumer, no radioactivity will be left
in it. Both of these requirements are under intensive
research and development and should be available in
a few years.

CLASS NOTES
(Continued from page 6)

their new location, Murray’s mailing ad-
dress is P.O. Box 3371, Durango, Colo.

RICHARD R. PERSINGER has been
transferred by The Atlantic Refining Co.
from Pittsburg, Texas, to Dallas, His new
address is ¢/o The Atlantic Refining Co.,
Box 2819, Geophysical Section, Dallas,
Texas.

JACK S8, PETTY, formerly in Portu-
guese Guinea, West Africa, is now living
at 2000 Crestview Dr., Durango, Colo.

JOHEN H. VOLOSIN writes that his
new address is oo Western Petroleum
Co., Inc., Box 524, Great Bend, Kans.

1953

’ ROBERT B. SCHLOSSER, fermerly
mine production engineer for the Ana-
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conda Copper Mining Co. property at
Laguna, N, M., is now district mine engi-
neer for Susquehanna-Western, Ine., Falls
City, Texas. His address is 926 Glamis,
San Antonio 10, Texas.

LOUIS BURR, JR. turn foreman for
Acme Steel Co., has moved from Whiting,
Ind., to 807 Forsythe Ave., Calumet City,
Iil.

ROBERT W. KETTLE has moved
from Brewton, Ala, to Beeville, Texas,
where his P.0. Box number is 93.

VINCENT E. AMES, geologist for
Shell Qil Co., has moved from Houston,
Texas, to 1231 N, 3ist St., Billings, Mont,

1954

ARDEN L. BEMENT, who received
his M.Sc. degree in metallurgy from the
University of Idaho, is now research
metallurgy engineer, Hanford Labora-
tories, General Electric Co., Richiand,

Wash,

JERALD F. KELEHER is petroleum
engineer for Oasis Oil Co, of Libya with
address P.O. Boxes 317, 377 & 561, Tri-
poli, Libya.

DONALD L, ELLS§WORTH, petroleum
engineer for El Paso Natural Gas Co,
lives at 6000 Cadiz, E] Paso, Texas.

WILLIAM H. HAYNES, JR, is proj-
ect engineer for U, §. Pipe & Foundry
Co. with address Rt. 7, Russellville, Ala,

SAMUEL I, McCLAREN’S address is
1644 Leyden St, Denver, Colo.

DR, IKRAM YOUSSEF SAYED is
operations superintendent, General Petro-
leum Authority, Suez, Egypt, U.AR

FRANK P. TROSETH'S address is
Mobil Oil Co. Div., 312 Pere Marquette
Bldg., New Orleans 12, La,

(Continued on page 43)
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A Landmarik=—

The Denver Mining Club

Surviver of the ups and downs of the mining indusiry

for over half a century.

Back in the nineties when gold mining was the
principal industry in Celorado, a group of pioneer
giants in industry, comprising the Colorado Mining
Stock Exchange, purchased the ground then deseribed
ag “Lots 1, 2, 3 & 4, East Denver” for $160,000. On
thig ground, now at 15th and Arapahoe Streets, was
erceted in 1890 and 1891, the Mining Iixchange Build-
ing, on top of which stands the statue of the old pros-
peetor, pick in one hand and gold brick in the other,
master of all he surveys. He has stood guard over the
surrounding area for all these 70 years, a forgotten
man, representing an almost forgotten industry—gold
mining—in the state of Colorade. This splendid old
building is now the home of the Miming Record, one
of the oldest mining weeklies in this country.

Suhseribers to the fund for the cost of the build-
ing were such men as John Iivans, first governor of
Colorado; C. B. XKountze, prominent banker and foun-
der of the present Colorade National Bank; Henry C.
Brown, who built the Brown Palace Hotel, and 'W. N.
Bycrs, owner and publisher of the Roeky Mountain
News. Other prominent and successful citizens of those
early days who participated in the aetivities were
David H. Moffat, banker and builder of the Moffat
Railroad; J. W. Nessmith, president, Colorado Iren
Works; Walter S. Cheesman, capitalist; Dennis
Sheedy, president, Denver Dry Goods Co.; H. A, W,
Tabor; Johm Harvey of Leadville, and D. R, C, Brown
of Aspen. With the ecooperation of this group, the
Mining Exchange Building was financed, erected, and
opened with much publieity at 10 am. Wednesday,
Nov. 18, 1891, '

When completed, the Central Savings Bank,
now Central Bank and Trust Co., occupied the corner
ground floor, while the Colorade Mining Stock Ex-
change used the entire second floor. Beautiful paneled
walls framed a seene of feverish activity as the ex-
change handled sales for elients and speculators, hoth
toeal and throughout the United States. Many import-
ant individuals and corporations had offices in the
building, ineluding sueh active mine owners and op-
erators as J. O, A, Carper, George Colling, Shrive
Chase, John T, Barnett, Charles Chase, Benjamin
Briscoe, Buckley Wells, I'red Carstaphen, Governors
Jesse MeDonald, William I&. Sweet, and Oliver I
Shoup; Ezra Dickerman, Stephen Ionides, Henry
Sanderson, Charles N. Bell, Ralph MeFann, Charles
Newmeyer, and Charles W. Henderson of the U, S.
Bureau of Mines. .

These men gathered for lunch to diseunss the min-
mg events of the day at different old-time restanrants
like Hurlbnrt’s Dairy Lunch, The Home Dairy, Tor-
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toni’s and the Manhattan. Out of these informal gath-
erings grew the Denver Mining Club, Harly in its
history luncheons were held at the Daniels and Fisher
Tearoom, the Hdelweiss and the Denver Chamber of
Commeree restaurant. About 20 vears ago, the Club
moved to the Denver Dry Goods Tea Room for its
luneheons held there every Weoednesday, Average at-
tendance is about H0 members and guests.

Before mining went into a decline, the main sub-
jects for diseussion at these luncheon-meetings were
mining and mining news from different areas of the
state—reports by prospectors and mining men on new
diseoveries and activities in mining. At present these
tuncheon-meetings are enlivened by good talks on
mining and milling and also other subjects of general
interest. A recent speaker at one of these luncheons—
Dr, John W Vanderwilt, president of the Colorade
School of Mines—drew a record number of members.

Strictly a luncheon elub, the Denver Mining Club
weleomes anyone remotely conneeted or indirectly
associated with the mining industry. There has never
been any membership fee or dues. Members merely
pay their own luncheon checks and those of their
guests.

After hearing the story of the proposed “Rush to
the Rockies” celebration which was scheduled for 1959,
the members agreed to rent the old stock exchange
room in the Mining Fehange Building and put in a
display of ores, concentrates, mining machinery, an-
tiques, maps, pietures and books, Accordingly “The
Hall of Mining Progress” was opened to the publie
in Janunary 19569, A fine display of more than 300
items was aceumulated through the efforts and cooper-
ation of mining and machinery companies and their
representatives, An “0Old Timer,” A. Roy Wicker,
supervised the display, and members, on a voluntary
hasis, kept the display open throughout the Centennial
celebration, More than 10,000 visitors saw this fine dis-
play in eight months, This was made possible by vol-
untary contributions from members of the Mining
Cluah, for no support was given by the state, county
or city.

The Denver Mining Club maintaing an office in
Room 202, Midland Savings Building, Current officers
of the club are: President, Guy L. V. Emerson, presi-
dent, Treasure Mountain Gold Mining Co.; Vice-Presi-
dent, Kenneth Herrman, Union Supply Co., Denver;
Secretary, Arthur 1. Mayhem, newspaperman and
mine owner; Treagurer, William B. Cramer, former
associate professor of metallurgy, Colovade School of
Mines, and now a consulting metallurgist in Denver.
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Underground Blasting Experimentis

Using Ammonium Nitrate

in Small Diameifter Holes

By J. 0. MILMOE and T. R. YOUNG, '52

Introduction

During the past year the Colo-
rado School of Mines Research
Foundation has been investigating
the use of N-IV ammonium nitrate
ag an underground blasting agent.

The purpose of this investiga-
tion was to determine the feasibil-
ity of ammonium nitrate fuel oil
mixtures for underground blasting.
At the start of these tests, little
information was available on the
use of ammonium nitrate in small
diameter, 114 to 2 inch, blast holes
nnderground, The prineipal aim
was to determine whether ammeo-
nium nitrate fuel oil mixtures,
properly hoostered, eould be used
in place of explosives now heing
used for hard reck mining,

The data, given in this paper,
were obtained in an 8 by 8 foot
drift at the Colorado School of
mines experimental mine in ITdahe
Springs, Colo. The drift was
driven at a right angle to the main
tunnel, about 800 feet from the
portal. The rock was a hard, gran-
ite gneiss of the Idaho Springs for-
mation; Little variation in the rock
was noted doring the test work.
The drift was approximately paral-
lel to the structure. The only water
present ecame from drilling the
round and wetting-down the muck
pile. The eonditions were ideal for
the uge of ammonium nitrate.

Test Procedure
The ammonium nitrate was
mixed with six per eent, by weight,
of No. 2 fuel oil in a small cement
* Address at the National Western Mining
and lnergy Coanference in Denver, Colo,, April

21-28, 1960,
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mixer, and then hand loaded .into
either plain paper tamping bags
1%4-inech  diameter, or 134-inch
diameter 1.5-mil-thiek polyethylene
bags. Tor other than test scale
work, a cheaper and quicker meth-
od of loading the bags would have
to be found. There was no notice-
able difference between the paper
and polyethylene bags in loading,
tamping or firing the holes. The
age of the mixture when used
varied from five to forty days, with
no noticeable cffeet due to this
factor. A pneumatie placement de-
vice is available for loading the
drill holes, but was not used during
this work.

A five hole burn cut was dritled
for rounds less than five feef depth
(see Figure 1) and an extra un-
loaded center hole was drilled for
deeper rounds. The number of
holes per round varied from 24 to
29, depending on the depth of the
round and the hole diameter. The
first rounds were drilled with 214
inch bits. Hole diameter was later
suceesstully redunced to 114 inch.
Both steel and tungsten carbide
bits were nsed for drilling.

Since ammoninm nitrate fuel oil
mixtures are not cap sensitive, the
mixture must be detonated with a
cap sengitive explosive, referred to
as the hooster. In all the rounds
shot except ome, the hooster was
either a half or a full stick of
DulPont Gelex 2, 45 per cent bulk
strength with a No. 6 cleeiric blast-
ing cap. Both regular and milli-
second delay caps were used. The
booster was placed at either the
bottom or the ecollar of the hole.
The bottom of the hole boostering
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w Figure 1. Drill pattern for standard 5-
hole burn cut. Center hele not loaded.
Numbers indicate reqular electric cap delay.

proved to be the more suceessful
method for the 8 by 8 foot drift.

Test Results

In considering the results of the
test rounds, all references to the
explosive mixture will be made by
using the ferm “mixture” rather
than the enmbergome full name of
ammoninm nitrate fuel oil mixture.
Results of the test rounds are re-
corded separately by number.

Test Round No. |

The first round shot was five
feet deep with 2%/ inch holes. The
holes were boostered with a half
stiek of Gelex 2, placed at the bot-
tom of the hole with a regular de-
lay cap. The round was leaded
with 92 pounds of the mixture;
the combined weight of the mix-
ture and Gelex was slightly over
100 pounds. This round pulled to
the bottom of the drill holes with
no bootlegs, Iragmentation was
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leum Engineers; American Mining
Congress; the Colorado Mining As-
sociation, and CSM Alumni Asso-
ciation,

¥ Figure 2A, Before. First bottom primed
5-hole burn cut with 24 inch holes, Regu-
lar delay caps were used.

igu . Afte
hole burn cuf round.
excellent; only a few pieces of rock
in the muck pile were over 12
inches in the largest dimension.
Powder consumption was 0.324
pounds per cubic foot of vock

hroken. ‘This powder factor is
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higher than the average for the
rounds fired in the test program.

Test Round No. 2

Another five-hole hurn, five
Teet deep with 24 inch holes, was
boostered with 175 grain plastie-
covered Ensign Bickford Prima-
cord. The pritacord was stretehed
the length of the hole with a large
knot at the Dbottom. The paper
hags of mixture were firmly
tamped into each hole; approxi-
mately 70 pounds of the mixture
were nged for the round. Regular
delay caps were attached fo the
primacord at the ecollar of the
holes, sinee it is not safe to tamp
the ammonium nitrate on top of
an unprotected eap.

When this round was shot, ten
holes misfired. The primacord was
gsevered hetween the cap and the
mixture because of a rock slip 12
to 18 inekes behind the original
face. Beecause of this diffieulty,
primacord was not used to booster
any other rounds. Perhaps this
failure eould be eliminated if the
cap could be placed at the hottom
of the hole.

w Figure 3A. Before. Four-hole burn cut
collar primed. Regular delay caps were
used.

After. Muck pile of collar

w Figure
primed round,

Test Round No. 3

The next round was collar hoost-
ered with a full stiel-of Gelex 2
and a regular delay cap. This
round wag a five-hole burn, five
feet decp with 2 inch diameter
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holes. The paper bags of mixture
were firmly tamped into the holes
with a booster slit and tamped at
the collar, A total of 60 pounds of
the mixture, or 0.186 pounds per
cubie fooi of broken rock, was nsed
for this round. Including the dyna-
mite booster ilie powder factor is
0.21 pounds per cubic foot or 13.4
pounds per foot of advance. Four
trim holes misfired because the
booster was blown out by the blast
from the adjacent hole. Good frag-
mentation was obtained, even with
the misfired holes.

Test Round No. 4 _

Another round was collar-hoost-
ered with a full stick of Gelex 2,
fired with millisecond delay caps.
The round was a six-hole burn, six
and one-half feet deep, drilled with
134 inch ftungsten carbide bits.
Several eut and trim holes failed to
detonate completely, causing the
round to bootleg three feet. It
seemed certain that all the hoosters
detonated in place, as the faces of
the undetonated plastic bags were
blackened. The reason for this
failure is not known.

From the results obtained with
collar boostering, it appears that
this method is not satisfactory for
a drift of thiz size. For larger
openings, where the distanee be-
tween holes is great enough to pre-
vent the primer from being shot
out hy adjacent holes, satisfactory
results may be obtained. Varia-
tions in density of the explosive
ecolumn in these hand-loaded holeg
may also have eontributed to the
problem, International Mineral’s
Carlshad potash operation has been
using collar hoostered 135 inch
holes suecessfully; however, the
holes are farther apart, the ore is
less hard, and pncumatic place-
ment of the mixture provides an
uninterrupted column of uniform
density.

In the 8 by 8 foot drift, bottom
hole boostering yielded more en-
couraging results. In addition to
the first round mentioned, several
other rounds were shot using the
booster in the bottom of the hole.

w Figure 4A. Before. Collar primed b-hole
burn cut with the two center holes unloaded,
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w Figure 48. After. Muck pile of collar
primed round shot with millisecond delay
caps. Note bootlegs,

Test Round No. b

A five foot deep round was
drilled with throwaway bits, 134
to 114 inches diameter, using a
five hole burn cut with a total of
97 holes in the round. The booster,
placed at the hottom of the hole,
was a half stiek of Gelex 2 and a
regular delay cap. The round was
loaded with 76 pounds of mixture
bagged in paper tamping bags.
This round pulled within six inches
of its drilled depth with very good
fragmentation. The total powder
consumption was 0.275 pounds per
cubie foot of rock broken.

w Figure 5A. Before. Boitom primed 5-hole
burn cut.

w Figure 5B. After, Muck pile of bottom
primed round, Bootlegs resulted from the
open center hole being too shallow,

Test Round No, &

The next round was drilled with
114 inch tungsten earbide bits, six
feet deep, a six hole burn eut with
the middle two holes mot loaded.
The round was boostered at the
hottom of the hole with a full stick
of Gelex 2 and a regular delay cap.
Eighty-eight pounds of mixture, in

114 ineh diameter polyethylene
bags, was loaded into the 27 holes
of the round. The total powder
congumption was 0.275 pounds per
eubice foot of rock broken, or 17.5
pounds per foot of advance. This
round pulled within six inehes of
its drilled depth with very good
{fragmentation.

w Figure 6A. Before, Bottom primed &-
hole burn cut with the #wo center holes
unloaded,

w Figure #B, After. Muck pile of regular
delay botoem primed round, 135 inch
diameter holes.

Test Round No. 7

The last round fired in these
tests was seven feel deep; drilled
with 114 ineh tungsten carbide bits
using a six hole burn fo cut with
the two middle holes not loaded.
Slightly less than four pounds of
the mixture was loaded and tamped
in each hole after placing the boost-
er, a Tull stick of Gelex 2 and milli-
sceond eap, at the bottom of the
hole. The ninety-two pounds of
mixture used in the round was
bhagged in 114 inch diameter poly-
ethylene bags. This round pulled
gix feet, three inches of its seven
foot depth with very good frag-
mentation. The total powder eon-
sumption was 0.248 pounds per
eubie foot of broken rock, or 16.0
pounds per foot of advanece.

Conclusions

Table No. 1, taken from Pcele,
shows powder factors for other
drifts of similar size. It i3 evident
that the powder factor for the
N-IV ammonium nitrate foel oil
mixture, developed as a result of
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w Figure 7A, Before, Bottom primed 6-hole
burn cut with the two cenfer holes unloaded.
Millisecond defay caps were used.

these tests, is approximately the
same as for other explosives in this
size drift.

Fume preduction undey the con-
ditions at the cxperimental mine
appeared 1o present no serions
problem; and good air was cn-
countered in the drift a short time
after blasting, the drift being re-
entered in as little as 15 minutes.
Neo special provisions were made to
ventilate the drift becaunse of the
short distance from the main tun-
nel, which is also the main air
course,

However, sinee little is known
about the fumes of ammonium ni-
irate, an investigation of the fume
characteristics of this explosive is
now underway. At the present
{ime there is no information avail-
able for publication. Until the in-
formation on the fume production
is published, exireme eaution
should be exercised when using this
explosive.

There has heen no noticeable dif-
ference between the full-stick and
the half-stick boosters. The full-
stick was used beecause of the
length of the delay caps. The
short half-stick for hottom hole
beostering constituted a safety
hazard.

The performanee of the ammo-
nium nitrate explosive mixture in
this investigation definitely indi-
cates the practicability of the ex-
plosive for use in most undergronnd
hard rock blasting operations. With
proper mixing, packaging, loading,
and hoostering, the mixture ean
he shot in 1%% inch diametfer holeg
with excellent fragmentation. The
properly packaged mixture can be
handled with greater safety than
conventional explosives due to itg
refative insensitivity.

There are three problems which
must be solved before ammoriinm
nitrate will be freely accepted as a
general underground explosive,
The first is fume produetion which
has been diseussed, The second
problem oecurg if excessive mois-
ture is present with its consequent
reduction of the explosive’s effec-
tiveness. Sinee most underground
operations are humid, the ammo-
nim nitrate eannot be stored un-
derground for any length of time.

w Figure 7B, After, Evenly distributed muck
pile typical of millisecond delay cap Himing.

The third problem involves the dif-
fieulty of loading a vertical up-hole
as the loose prilled ‘ammoniam ni-
trate fuel oil mixture will fall out
befove it can be“stemnmed in ‘place
in a homogeneous columu.

Fven before these problems are
solved, there are applieations in
underground hard-rock operations
where the mixture may be used
readily. Due to its relatively low-
cost, a saving ay be realized
wherever this ammoninm nitrate
fuel oil explosive mixture is prop-
erly employed.

TABLE NO. 1. COMPARISON OF LOADING FACTORS FOR SIMILAR SIZE DRIFTS

Size of Drift
in feet Tyne of Rock

7.5 by 7.5 hard schist and

quartz

S by 7.5 rhyolite and
massive sulfide

8 hy 80 hard diabhase

8 by §™ meta limestone

S hy g™ medium hard
schist

8 by 3% hard diabase

8hy 8 hard granite
gneiss

Type of BExplosive

Pounds Explosive Per

gelatin dynamite
straight gelatin

relatin dynamite
semi gelatin
gelatin dynamite

gelatin dynamite

N-IV ammonicm®
nitrate fuel oil
mixtire

' Peele. Mining Engineer’s Handbook, 3rd Ed. (1950) 10-96
@ N-IV ammonium nitrate is manufactured by the Spencer Chemical Co. of Kansas City,

Mo.
@ Faclors developed in test rounds.
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Percent Cabic Yard Foot of
Nitroglycerin  Ttock Broken Advance
40 5.8 i2
40 6.8 15
40 7.6 18
40 5.2 12,5
40 6.3 15
40 6.2 15
_ g1 15.9®
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A Dilaitometric
Investigation

Of a Portion of the
Tilanium=—-0xygen—

Hydrogen Systemx

By MALCOLM T. HEPWORTH
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Malcolm T. Hepworth graducted From Massachu-
setts Inmstitute of Technology in 1954 with o B.S. de-
gree in Metallurgical Engineering.

He did kis graduate work of Purdue University
where he majored in metallurgy and chemistry, His
doctoral thesis was concerned with thermodynamic
properties of mulbi-component systems in porticulr
gas-metal systems of titamium with oxygen and hy-
drogen. His research problem was based on the ap-
plication of Gibbs-Duhem equations fo ternary systems
and succeeded in determining oxygen activiltes in the
titanium-oxygen system by an indirect approach, i.e.
hydrogen solubility megsurements.

In 1958 he accepled an appointment with the fac-
wlty of the Colorade School of Mines where he ts now
an assistant professor in the Department of Metal-
lurgical Engineering. His area of interest is chemical
metallurgy.
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w Figure 1. The titanium-hydrogen system, after McQuillan, 1955,
Tianium, Buherworths Scientific Publications.
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w Professor Hepworth with modified Sievert's apparatus and
dilatometer.

Titanium and titanium alloys have been the oh-
jeet of much study in reeent years. Particularly in
alreraft applications, the strength-to-weight ratio of
titanium alloys and their high resistance to echemieal
attack are desirable properties which encouraged the
titanium industry. Subsequent research indicated
that most titanium alloys did not measure up to earl
cxpectations with regard to high temperature cof-

rosion. In partieular titanium alloys have a strong

tendenecy fo absorb interstitial impurities at high
temperatures. Nitrogen, oxygen and hydrogen are
among these interstitials which greatly change the
mechanieal properties of titanium. Hydrogen em-
brittlement is a problem which has reeeived muech
attention.

A brief review of the metallurgy of titanium is
required in order to understand the nature of the
ecurrent investigation on the titanium-oxygen-hydro-
gen system. Pure titanium cxists in two allotropic
crystalline forms—a hexagonal-close packed (HCP)
structure: o-titanium; and a hody-centered cubie
modification (BCC} pB-titanium. The o form is
stable up to 882.2°C and the 8 form up to the melt-
ing point, Upon heating, a speetmen of pure titanium
undergoes expansion which is a continunous funetion
of temperature—hut at 882.2°C a sudden expansion
oceurs in going from « to B forms since the body-
eentered cubie strueture iy not as dense as the hex-
agonal close packed. The inerease in volume ig ap-
proximately 5.5 per eent. Thig increage in volume
affords a direct means of studying phase ehanges in
this system. However, other properties will also un-
dergo a diseontinuity, e.g. resistivity, lattiee param-
cter,

Another means of effecting a change from one
erystal strueture to another is by the introduction of
alloying agents. The econstitution diagram of the
titaninm-hydrogen is given in Figure 1. If a specimen
of pure titanium iz heated to 800°C in an evacuated
vessel, the stable ecrystalline form is the o«-HCP
form. If small gquantities of hydrogen are introduced,
it is found that the hydrogen molecule will dissociate
and dissolve monatomically in the interstices of the
HCP structure.

* Thig article is a preliminary report on Colorado School of Mines Foun-
dation Droject Ne. 5910,
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There are two different kinds of interstices pos-
sible for solution of small atoms within the «-tita-
nium lattice. Omne get is termed fetrahedral in that
each interstitial atom is surrounded by four nearest
neighboring titanium atoms. The second type is
called octahedral in the sites being surrvounded by
cight nearest neighbors, Hydrogen prefers the tetra-
hedral site. Ag more hydrogen is added the siructure
may expand slightly to accommodate the additional
atoms (or if the interatomie forees are highly attrac-
tive the lattice may even shrink), Long before satura-
tion or eomplete filling of the available tetrahedral
interslices, the energy of the erystal modification
suddenly rises above that of the B modifieation and
some B-titanium starts to appear with inereasing hy-
drogen addition. From the constitution diagram this
point corresponds to a hydrogen content of about 3
atomie per cent at 800°C.

The body-eentered lattice of B-titanium hag one
type of interstice—the tetrahedral. Interstitial atoms
of hydrogen diffuse to these locations. Inereasing the
hydrogen content only increaseg the relative propor-
tion of § to « in the two phase mixture. The over-
all density of the alloy undergoes a sudden inerease
with the appearanee of the 8 phase, corresponding to
diseontinuity in slope of a density-eomposition plot.

Finally when the over-all composition reaches 7
atomic per cent hydrogen, the = phase has trans-
formed eompleted to the # by redistribution of atoms
by a diffusion mechanism. The BCC lattice may now
expand or shrink with further hydrogen additions.

I Extent of

I two-phase region

Lattice Parameter or Unit Cell Volume

o ———

]
|
. s ! . " '
0 1 2 3 4 5 6
Atomic Per Cent Hydrogen

w Figure 2. Schematic representation of isothermal behavior of
lattice parameter with hydrogen content in titanium-hydrogen sys-
tem.

A schematic plot of lattice parameter, density
or dilation ig given in Figure 2 corrvesponding to the
above thought experiment. The hydrogen absorption
is completely reversible in that cvacuation will re-
move the hydrogen if the temperature is sufficiently
high to allow for an appreciable diffusion rate. At
temperatures above 400°C the following reaection is
reversible

Ti 4 Hay = (T1 -+ 2H (dissolved)).

The constitution diagram for the titanium-oxygen
system: is presented in Figure 3. Note the large solu-
bility of oxygen in o-titanium, up to 33 atomie per
cent. A, comparison of the two constitution diagrams
{(IMgure 1 and Figure 3) shows that the additions of
oxygen tend to stabilize o -titanium, whereas addi-
tiens of hydrogen tend to stabilize S-titanium.

Oxygen also dissolves monatomically in titaniom
but oceupies the octahedral interstices of the o« phase,
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wFigure 3. The titenium-oxygen system, after McQuillan & Mec-
Quillan, 1955, Titanium, Butterworths Scientific Publications.

The absorption of oxygen is not reversible sinee the
equilibrium pressure of oxygen in titanium for a
given composition and temperature is always very
low. The diffusivity of oxygen is several orders of
magnitude lower than the diffusivity of hydrogen.

A recent investigation of the titaninm-rich eorner
of the Ti-O-H system at 800°C has led to a tentative
isothermal seetion which appears schematically in
Figure 4. The procedure for determination of this
phase diagram was to plot sguare root of hydregen
pressure against mole fraction hydrogen for various
titaninm-oxygen alloys at constani temperature, The

Atomic Per Cent Hydrogen——wuumm

«{_ phase

Ti Atomi¢ Per Cent Oxygen °

w Figure 4. Schematic ternary isothermal section of Ti.O-H system
at 800° C, showing only titamium-rich corner. {From unpublished
paper by Hepworth and Schuhmann.)
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w Figure 5. Schematic diagram of Sievert's apparatus [modified) as constructed for Colorado School of Mines Foundation Project 5910.

hydrogen pressure underwent discontinuities i slope
with hydrogen content when a phase appeared or
disappeared. These plots were sufficient to delineate
the « to o« - £ phase houndary clearly, hut some
diffienlty was encountered in determining the
« -+ f to B boundary. The present investigation was
proposed as a means of studying the o 4 Bto 8
transformation in more detail.
The current study ix outlined as follows:

A titanium speeimen is introduced into a com-
partment of a differential dilatometer. This instru-
ment measures change in length of a specimen relative
to a standard. Currently a Chevenard optical dila-
tometer is being used. This instrument can magnify
expansion by a mctor of about 400 to one, The speei-
men compartment ig surrounded by a quartz envelope
which ean be evacuated hy a diffusion pump ecirenit.
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Avound the envelope is a furnace and temperature
controller. Thermoeouples adjacent to the specimen
enable its temperature to be measured aceurately.
The vaeuum system is eonmected to a modified
Sievert’s apparatus, Figure 5. This system enables
measured quantities of hydrogen to be introdueed into
the specimen compartment. The apparatus is nsed to
study the following parameters:
(1) specimen temperature (predetermined and
controlled);
(2) specimen hydrogen content (predetermined
and confrolled);
(3) hydrogen pressure (a dependent variable);
(4) speeimen expansion (a dependent variable).
The over-all object of an experimental run is to
determine the location of the bhoundaries of the
o -+ B Tield in the titanium-oxygen-hydrogen system.
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A iypical experiment is deseribed ag follows:

A weighed speciment of high purily titaninm is
are melted with a measured guantity of titaninm di-
oxide powder to form a hemogeneous alloy of a given
oxygen-to-titanium molal ratio. The speeimen is in-
trodneed into the dilatometer compartment whieh is
then cvaenated to a pressure of about 10% mm. of
mercury. The specimen is heated under vacuum to
a given temperature Ty and annealed. Let T; be below
the = to # transtormation for this alloy so that the
erystal form is HCP.

With temperature maintained at Ty, and molal
ratio of oxygen fo titaninm maintained constani, a
small measured guantity of hydrogen is added to the
specimen, and the inerease or decrcase in length of
the specimen is observed as a funetion of time.
Bventually when no change is obscrved with time,
the value of inerease in length and equilibrium pres-
sure 1s recorded. This period is of the order of only
a few minutes in a single phase alloy where the rate
eontrolling step is the diffusion of hydrogen.

A second quantity of hydrogen is admitted and
a second reading of length and pressure is recorded.
(The reversibility of the hydrogen absorption ean be
cheeked by removing hydrogen to reestablish the first
point). A series of hydrogen additions is made until
a discontinuity appears in slope of a plot of differen-
tial length vs. atom per eent hydrogen and con-
currently a discontinuity in slepe in a plot of equi-
librium pressure hydrogen vg. atom per cent hydro-

B E‘

gen. These plots are analogous to Figure 2 for the
Ti-H binary. The introduetion of oxygen into the
speeimeit causes some inereasing eomplications.

As the experiment continues, it is found that as
hydrogen is added to the iwo phase mixture of
o« -+ B time lapse before equilibrium becomes progres-
sively longer. The reason for this is the necessity for
oxygen to redistribute itself between the two phases
over a diffusion path which i a funection of the grain
gize, The rate of diffusion of oxygen is much slower
than that of hydrogen. As hydrogen additions con-
tinue the o phase disappears finally and the alloy is
again single phase now in the g form. The composi- .
tions ecorresponding to the two discontinuities in
slope, mark the limits of the two phase region for the
particular temperature and the partiecular oxygen
to titanium molal ratio. The results of a given run
are then reported on a ternary isothermal seetion.

The unique featurc of these sets of experiments
will be the isothermal study of expansion as a func-
tion of eontinuonsly varying composition, which is
possible by virtue of the case in which hydrogen
content may be varied. Hventually it is anticipated
that concurrent high temperature x-ray lattiee param-
gter meagurements may he made. The major diffi-
culty which will be encountered is the tendency of
the slope of the expansion vs, composition curves to
round off beeause of the sluggish redistribution of
oxygen, No eomment can be made at this time on this
phenomenon until further data are collected,

CLASS NOTES

DONALD W. NORBERG’s new ad- 1959

dress is 1472 8. Locust St, Denver 22,

{ Continued from page 34) Cala.

THOMAS E. RANDALL, JR., may be

F. DAVID BAILLY, geophysicist for
Chevron Oi]l Co,, lives at 104 N. Avenue

PHILIP A, PREBLE advises that his
new address is 224 Saxton Rd., Mansﬁeld
Ohio.

1955

DAVID L. HOOVER is a graduate stu-
dent at the Colorado School of Mines
with address 914 14th St, Golden, Colo.

JERRY J, SWIFT’'S new address is
2728 East 14th St., Tulsa, Okla.

1956

" JOHN G. HILL, nuclear metallurgist
for Advanced Technology Laboratories—
American Std,, lives at 11620 Tarndon
Ave.,, Los Altos, Calif,

CHESTER L, LOVE has moved from
Salt Lake City, Utah, to Coalinga, Calif,,
where he may be addressed ¢/p Standard
01l Co. of Calif,, Box 33, Route 1.

FRANK 8. MOONEY, formerly in
Lima, Peru, is now mine engineer for
Solvay Process Division of Aliied Chemi-
cal Corp. with address Prairie du Rocher,
1il.

MAJOR W. SEERY bhas changed his
mailing address from Stanford, Calif. to
629 W. 7400 South, Bountife], Utah.

JOHN A, SPRINGER, JR., has moved
from Clinton, N. J,, to 413 E. 73rd, No. 16,
Seattle 15, Wash.

1957

LEROY V. BOVEY, consulting geo-
Jogist, gives his new address as 2705
Mesa Dr., Farmington, N. M.

L. RAYMOND E, GRANT, who was
discharged from the Army on May 3,
gives his mailing address as Basalt, Colo.

TONY L, KING’S address is 200 W,
30th, Farmington, N, M.
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addressed at 21 K. Hemlock Crescent,
Calgary, Alberta, Canada,

DAYID E. SMINK is production en-
gineer for Humble (il & Refining Co.
with address 5141 Belmont, Housten 5,
Texas,

WILLIAM D. SMITH, civil engineer
with the U, S, Forest Service, lives at 600
N. 12th 8%, Gunnisen, Colo.

ALLEN R, SPELMAN is a graduoate
student, Department of Geology, Penn-
sylvania State University, University
Park, Pa,

WILLIAM A. THOMPSON, III, has
moved from Daly City to Orange, Calif.,
where his Box number is 111,

JOHN H. TURNER has moved from
Killeen, Texas, to 914 Blake Ave. Glen-
wood Springs, Colo.

JOHN E, VAN DELL, project engineer
for Concrete Conduit Co., Div. of Amer-
ican Marietta Co., lives at 825 E, Holly
St., Rialto, Calif,

1958

ROBERT N. DICKINSON, who has
been living in Leechburg, Pa, has
changed his mailing address to P.O. Box
1340, Winter Haven, Fla,

L'T. DONALD A, MYERS has been
transferred from Rolla, Mo., to 643rd
Eng. Co. (P}, Ft. Sheridan, Ill.

J. KENT PERRY’S new address is
Route 3, Box 150, Apt. 5, Golden, Colo.

WILLIAM A, PRESTON, student at
Stanford University, lives at No. 41 C
Escondido Village, Stanford, Calif.

JERRY J. WARNER has moved from

-Glen Eliyn, Ill, to 527 E. Hickory 8t.,

Watseka, IIL

L, Crowley, La.

ALEXANDER BARTNICKI may be
addressed ¢/o Instituto Venezolano de
Petroguimica, Moron, Trailer 37, Vene-
zuela, 5, A,

JOHN M. BLACKWELL, formerly of
Johnsville, Pa., advises that his mailing
address is 4317 NE Shaver St,, Portiand
13, Ore.

KEITH GEORGE, project engineer for
Western Contracting Corp., lives at 1251
S. 14th Ave.,, Vero Beach, Iia.

LT. THOMAS H. HOOVER may be
addressed c¢/e Clinton’s Trailer Court,
Devils Elbow, Mo.

ROGER W, HASKELL, metallurgist
for Knolls Atomic Power Laboratory,
lives at 7 Hawthorne Ave,, Troy, N, Y.

DURMUS KURU is a graduoate student
in the Deparstment of Geology, University
of California, Berkeley, Calif.

DAROL E. CRAYS, chemical epgineer
for Texaco Inc., lives at 1220 S. Boxelder,
Casper, Wyo,

WILLIAM N, LAWLESS JR., lives at
6 Nott Dr., Apt. 2, Rensselaebwyck Troy,
N. Y.

ENSIGN ERIC A. PETERSON, assisi-
ant resident officer in charge of construe-
tion, U. 8. Navy, may be addressed ARO-
ICC-Bu DDocks Contracts MCAS, Cherry
Point, N. C.

GORDON 8, PLEWS is designer for
Ball Bros. Research Corp. He lives at
2425 University Heights Ave,, Apt. 14,
Boulder, Colo.

( Continued on page 58)
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CSM Experimenial Mine

Used for Instruction

In Explosives’

By ROBERT DYMENT

Practical experience in drilling and blasting " proce-
dures provided for Colorade School of Mines Students.

THE AUTHOR

Robert . Dyment, @ graduate of Rochester In-
stitute of Technology, was ¢ former associate editor
for three weekly newspapers published in New York
state.

For the past six years he has been o field-edifor
and professional writer for many of the country’s
leading business, technical and mdustrial magazines,
specializing in construction and engineering griicles.

Colorado’s history is bright with mineral wealth
and tales of prospectors who. elimbed and elawed their
way among the rocky crags and valleys to find the
elusive mineral riches or spend themselves in a life-
time of failure. Today, in Colorado, great mines are
producing, utilizing the finest mining methods known.
Their output has made “Colorado™ another name for
“mineral” among mining engineers the world over.

Except for the foresight of the Colorado Sehool
of Mines, the Edgar Mine at Tdaho Springs might be
a ghost mine, stripped of a half million dollars In ore,
But as a training laboratory for future engineers, the
Edgar Mine is still a producer, still contributing
wealth, not in. ore, but in rich and valuable experience
for the men being trained there to exploit the mineral
deposits of the world.

The Kdgar Mine has been leased for 99 years by
the Colorado School of Mines for undergraduate work

A jumbo carriage is one of the machines mining
students study during miring engineering practices.

Mine surveying was eonducted there exclusively
by the school from 1921 to 1932. Tn 1927, the Edgar
shaft was cleaned down to the surface. The year 1935
saw the advent of actual mining operations by the
school when the first compressor was purchased. That
year was a banner year, as it initiated an expansion
of the facilitics available. Over the past 32 years the
Colorado Sehool of Mines has expended an estimated
$100,600 on labor, supplies, and equipment.

The school’s experimental mine has been available
for industrial research since its opening, Gardner-
Denver, which cooperated in the installation of the
first, eompressor, has been using the mine continuously
sinee 1935 for its drill testing.

Three Claims Purchased

Land at the base of the hill road leading to the
Imine was aequired in 1921, when it was purchased as
lots within the eity limits of Tdaho Springs. In 1949,
under the administration of President Ben Parker,
the school purchased three claims from the North
American Mining Company. These three—the Good-
vear, the Sunnyside, and the Newton—were obtained
for the sum of $5,000; the present machine shop,
change house, and portal are on this land. _

The Colorado Sehool of Mines follows manufae-
turers’ recommended procedures for use of explogives
and training of students in explosives safety. Both ex-
perimental and regular drilling patterns are used.

The vein-type material in the experimental mine
containg gold, silver, lead, eopper, and zine. The wall-
rock is granite, Blasting is performed on both eross-
cuts and veins,

Drills used are Gardner-Denver, Cleveland, Joy,
and Ingersoll-Rand, The types of drills are drifter,
jack-leg, stoper, and jackhammer. Jumbo carriages
also are used. Drill steel varies in size from 75 to 114
in., including 1 and 1%4-in. sizes. Detachable bits of
fungsten carbide, Cleveland throw-away bits, and
standard jack bits also are used. Sectional drill steel
in lengths of 2, 4, 6 ft.,, and 8 ft. 4 in. is nsed for long
holes.

There are two air compressors used in the experi-
mental mine. Both are Gardner-Denvers, one 600 ¢.f.m.

and the other 900 c.f.m.

in mining which cannot be taught in the elassrooms. : . o Sy : D I q . £ arill hol ’
- . . . . ) X A ’

Work carried on .there ineludes mine sur veying, min- w Sutveying: One of the vital portions of the mining engineering . iameter, dept L d,‘D sp.acmgls 01 ar 1 10 CSh\ 5111'3

eral land surveying, stoping, drifting, blasting, and laboratory courses taught at the Edgar Mine is mine surveying, in some cases, but, predominantly, are 1%4-in. holes,

w Blasting tochnique: Students utilize equipment in drilling and
blasting a raise.

* This article appears here wilh ihe permission of THE KXPLOSIVES
ENGINEER in which it was first published in the January-February 1960
1=s50e,

the general mechanical engineering of mines. Another
important purpose of the mine is to provide a place
for mine research and experiments, covering all types
of mining studies for further development and in-
creased efficiency,

Mine Leased for Surveying

Dr. James Underhill, who ecame to the school in
1919, is primarily responsible for the acquisition of
the Edgar Mine. At that time, mine surveying was
being conducted at the Stanley Mine at Idahoe Springs.
Its shutdown precipitated the need for another prop-
erty, and the Kdgar was ideal for all intended pur-
poses. The Colorade State Legislature appropriated
$20,000 for buildings and the repair of workings, and
a long-term lease was obtained from the North Amer-
iean Mining Company of Denver. All of the upper
workings were leased by the Colorado School of Mines,
and provision also was made for the lower portions
of the mine and of the Big Five tunnel that extends
under and beyond the mine for a distance of 8,000 {t.
Development by the North American Mining Com-
pany below the Big Five tunnel went on during the

Students extract core samples from the drill steel of a

6 to 8 ft. in depth, with spacing of approximately
18 in.

Hercules dynamites as well as other explosives are
used. Common size is 115 by 8 in. in 45% strength.
Ordinarily, 3 Ibs. of powder is used per yard of ma-
terial in the solid. Stemming or tamping is not used
exeept in experimental rounds, predominantly in ad-
vanced graduate courses.

Detonators utilized here are Hercules, in addition
to others, both short-period delay and regular delay
types. The detonators are hooked electrically in series
or in series-parallel. They are fired with the existing
220-volt power supply. Primary blasts have proved
very suecessful in the experimental mine and second-
ary hlasting is not used.

Blasted material is loaded with muecking maehines,
either Gardner-Denver or ldimeco makes. The mate-
rial is transported in 37-en, ft. Granby side-dump
cars, pulled by a H-ton Plymouth diesel locomotive.
The blasted material is not processed, but disposed of
on nearby muck piles.

The school teaches the use of explosives, drilling,
and safety practices in the proper classrooms—hefore

1930, Joy machine. the students enter the mine.
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Mine Laboratory Course Required

Every student enrolled in mining engineering
{there are now 153 undergraduate students and 15
graduate studenis) is required to take the mining
engineering laboratory course. This course teaches the
fundamental operations of mwnderground mining, in-
cluding drilling, blasting, mechanical loading, haulage,
and support praetices as applied to drifting, raising,
and w_mzing. Managerial aspects and the integration
of unit operations also arc studied. The course is
taught on 15 Saturdays and holidays during one se-
mester, eight hours a day. For this amount of work,
t]led§tudent receives two semester hours of aeademic
credit.
 The classes average 35 men cach semester, and
either a mining instructor or a trained shift boss su-
pervises cach group of six students. Maynard Avyler,
instructor in mining engineering, is in charge of the
mine. :

The experimental mine also is used for other pur-
poses. Gardner-Denver and other mining machinery
manufacturers use the mine fo experiment with new
machinery developments. The Colorado Sehool of
M;ines Research Foundation uses the experimental
mine as a laboratory for mining engineering vesearch
projects. During the summer months a eertain portion
of the mine is open to tourists. During the summer of
19_59, nearly 11,000 tourists made guided tours of the
mine, These free tours are gnided by several mining
students who staff the mine during the summer
months. i

Thus, the Colorado Sehool of Mines and@ its experi-
mental mine are playing an important part in supply-
ing trained engineers and exeeutives for the mining
industry.

w Tourists: Visitois'in the summer may tour the
by an instructor in mining engineering,

Edgar Mine guided

w Petroleum: A typical summer session scene in the petroleum-refining materials laboratory.
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INCO Opens
Highly Auitomated Mill

In Sudbury Area of Canada

w View of operations of International Nickel Co. of Canada, Ld. at the Levack Mill, in the Sudbury District of Ontaric. Shown is the new

mill and sand plant bullt at the mine shafts. Concentrates are shipped to Copper Cliff and Coniston smelters.

A new, highly automated ore milling plant has
been opened by The International Nickel Co. of Can-
ada, Ltd.,, in the Sudbury area of Ontario in the
latest step in a continming program to counter rising
costs with inereased produetion efficiency through
technologieal advances,

The modern mill, located at Inco’s Levack Mine
near Copper Cliff, Ont., and built at a cost of $12,-
000,000, makes extensive use of instyumentation to
permit eentralized, and in some ecases automatic, con-
irot of the erushing, grinding, flotation, and dewatex-
ing processes involved in the production of conecen-
trates from ore. All operations are controiled from
centrally located instrument panels. Many recently
developed techniques, such as the use of radioactive
isotopes for making density measurements, have heen
incorporated into the new plant.
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Additions and Improvements Carried Out

The mill is among additions and improvements
the Company is carrying out at ifs properties in the
Sudbury area which, with the new nickel mining proj-
eet being developed at Thompson, Manitoba, will Taise
Ineo’s niekel produetion capacity to 385,000,000
pounds per year by 1961. The Levack ingtallation
brings to three the number of ore milling plants oper-
ated by Inco at its nickel mines in the Sudbury area,
the free world’s greatest souree of nickel.

The Levack mill has a capacity of 6,000 tons of
ore per day. Crushed ore from the Levack mine No.
9 Shaft is conveyed dirvectly into a conerete silo-type
bin with a live capacity of 3,000 tons. Two paraliel
conveyors feed the coarse ore to two 7-foot cone crush-
ers which reduce it to minus three-quarters of an inch
in size. The erushed ore is then conveyed to three
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large circular concrete bins with a total live capacity
of 16,000 tons. A special sereening process removes
the wood chips en rounte. Automation is used to assist
in this erushing opecration,

Control from Central Instrument Panel

The erushers, erusher oil pumps, sereens, variable-
speed ore feeders and conveyers are all operated and
controlied from a central instrument pancl where
lights indicate what equipment is in service. The
oceurrence of trouble in operation equipment sounds
an alarm on the eontrol panel and gives a visual in-
dication of the trouble. An indicating and recording
weightometer on the panel shows the tonnage of ore
being erushed.

The two grinding units cach eonsist of a 15-foot rod
mill, a 14-foot ball mill, and two cone classifiers. A
central instrument panel controls the entire grinding
operation. Weightometers antomatically control and
record the rate at which ore is fed into the grinding
units. Water addition to the rod mills is adjusted
from the panel. In the cone classifiers the density of
the overflow to flotation is measured and automatie-
ally controlled by radicactive isotope instruments
which regulate the water addition to the classifiers.

Selective Flotation Process

The sclective flotation proecss used produces a
niekel coneentrate, a copper eoncentrate and a rock
taiting. Flotation process variables such as pulp
density, temperature and alkalinity, ave automatically
controlled by instruments located on a eentral panel.

The flotation concentrates are dewatered in thiek-
cners followed by vacuum filters. The operation of
the thickeners and filiers is aulomatically controlled
through instruments on a central panel on the filter
floor. The thickener undertlow pumps and filtrate
pumps are remotely operated from this panel. More
than 30 railway cars of nickel and copper concentrates
are shipped each day to the Inco smelters at Copper
Cliff and at nearby Coniston.

The flotation tailings are pumped 1,500 feet 1o
the sand plant where approximately 85 per cent of
the tailings are recovered as sand fill for use in
the mine. Thig fill material is sent by pipeline di-
rectly into the mine.

¥ These five Dorr vacuum filters—four on nicke! and one on copper
—complete the job of dewatering the concentrates. The nickel
filters are larger and can handle approximately 800 tans in a 24-
hour period. Density and level of pulp feed in the filter are
automatically controlled,
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w View of grinding afsle and flotation cells at the new Levack
Mill of International Nickel Co. of Canada, Lid., in Ontario.

w Shown hore is a portion of the flotation section of the new
Levack Mill. The flotation section produces a nicksl concentrate
and a copper concentrate. There are 50 Denver and 50 Fagergren
cells in the rougherscavenger circuit and 40 Denver cells as
separators, cleaners, and recleaners.

w Shown above is one of the three &0-foot Dorr tray thickeners in
which the nickel concentrate is dewatered after flofation. A rotat-
irg rake slowly moves the thickened material to a discharge in the
center of the tray, at which point it is 18 feet deep. The copper
concentrate is also thickened,
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An Analysis of the Problem
Mineral Engineering
Education for the Future

By COL. WENDELL W. FERTIG, '51

Last month, we discussed a new approach to this
problem offered by Charles Brinckerhoff, president
of The Anaconda Co. Now, as a different facet of
the same problem, we will consider the weleoming
address delivered by D, John W Vanderwili, presi-
dent, Colorado School of Mines, at the annual meect-
ing of the American Institute of Mining, Metallurgi-
cal and Petroleum Engineers, held in New York City
Feb, 12, 1960. There he spoke on the subject: “The
Real Problem—Mineral Engineering Manpower.”

In considering this, the end product of Mineral
Engineering Eduecation, he said: “As reported in a
number of newspapers and magazine articles in re-
eent months, there is no fauture for the mineral indus-
trics or for mining, metallurgy and petrolenm engi-
neering as a profession for young men entering col-
lege. These articles call attention fo decreasing en-
rollments in these fields and to jobless graduates as
a bagis for their dim view of the futnre.

“I eannot agree with the pieture that these stories
present and fortunately not all prospective students
can accepl them either.”

Dr. Vanderwilt then went on to say that it is well
to eonsider first those eonditions that tend to obseure
the Dright and emphagize the dark side of the pie-
ture. From carly 1957 and extending through most
of 1959 our economy passed through a period of
adjustment. Asg a result of many factors, some ex-
perienced engineers were unemployed and jobs were
velatively searce. The new cngineering graduates
in 1958 and 1959 did not all have the choice of three
to eight job offers as in previous years; in fact a
few had no job offers at all. Most employers regarded
this as a return to normal eonditions and were able
to oxereise a scleetive ehoice in hiring. Iiven in this
more normal situation, all of the graduates who did
net enter the military service or continue in graduate
work were placed. Interviews and inguiries from
prospective emplovers indieate that the outlook for
the graduate of 1960 will he as good, if not hetter,
than for 1959.

The eause for concern is not that a few gradunates
had diffieulty in finding jobs, but that the total un-
dergraduate enrollment in mineral enginecring in
the United States has dropped for the second congecu-
tive year. The eause for this decrease is not def-
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initely known, but many believe that it is due to
the depressed state of the mineral industries. All
engineering fields have experienced similar deereases
but to a lesser degree. This has been in the face of
steady inereages in the number of students enrolled
in all non-technical fields of higher education. From
this it is eoncluded that the deereases in mineral en-
rollment are related (1) to the general economic ve-
adjustments that have been taking place, and (2) to
competition coming from new demands for engineer-
ing talent in the rapidly developing fields of nuelear
energy, oceanoeraphy, ecleetronics and instrumenta-
tion, space propulsion, and others.

Now that is the darker side of the picture, said
Dr. Vanderwilt, and here is the brighter side. In its
Deecmber 1959 report on “Demand for Engincers,”
the Inginecring Manpower Commission of the En-
gineers Joint Couneil reports projected inereases in
the demand for new engineering graduales as follows:

1959 1960 1963 1966

Mining Engineers 8.9% 10.6% 149% 20.7%

The study did not inelude projected demands for
graduates in the fields of metallurgy, geology or geo-
physies. Although statisties of this kind represent a
sampling whose reliability may be qguestioned, yet
19 industrial areas were represented and all agreed
that the demand would continue 1o increase. Other
evidence that supports the increases in demand are
the growing population and expanding economy that
will require greater quantities of mineral raw material
of all kinds. Although one gsegment of the economy
may be operating in a slow period, the others are op-
erating in a more favorable elimate. The net result,
hased on past experience, i that there will be in-
ereases in the consmmption of metals and minerals,
and a demand for an even greater variety of materials
than ever before.

To meet these growing requirements there must
be more and more exploration and development of the
mineral resources of the world. More research will be
required fo improve recovery methods, and to im-
prove refining operations. Men with an engineering
hackground and a talent for administration will be
needed to solve increasingly eomplicated management
problems. Thus in threc major spheres: namely oper-
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ation, researeh and management, the outlook favors
a growmg demand for eompetent engineers.

This very diversity of eareer opportunities serves
to enhance the favorable outlook for young men in-
terested in the mineral engineering profession. This
imposes a problem for the colleges in designing eur-
ricula that will bhe hest for the new graduates and
still serve his professional needs 10, 20, or 30 years
after graduation. Dr. Vanderwilt said: “Spokesmen
from higher echelons in industry malke urgent appeals
for broader education with a greater stress on the
fundamentals of the physical sciences. The inter-
viewers who do the hiring more eommonly emphasize
competence for speecial needs. Some advoeate em-
phasis on theory to the exclusion of applieation. It
is suggested that liberal arts pre-engineering require-
ments  are desirable. A five-vear undevgraduate
course has been a common subjcet of diseussion for
many years. Despite these differences, there is
nnanimous agreement on the need to keep engineer-
ing education standards high and to strive for eon-
tinuing improvement.

“Engineering edueation is sensitive to change in
industrial needs and teehnological development.
Marked changes in eurricula have ocenrred. A gen-
eral trend has been for greater emphasis on funda-
mentalg of physical seienees and mathematies. Train-
Ing in routine skills has become relatively secarce.
More non-technieal courses, especially in the hmnan-
istie arcas have been added. Advance study is recom-
mended for an inereasing number who wish to spe-
cialize in a partienlar subjeet or field.”

Certainly a shortage in the supply of new min-
eral engineering graduates is indicated, particularly
in 1962 and 1963. After 1963 the shortage will con-
tinue as long as engineering freshman enrollments
remain low. Therefore it becomes important to con-
sider what can be done to encourage more young men
to enter mineral engineering. This is primarily the
responsibility of industry, for in other fields, notably
eleetrical, chemical and aviation, eorporations have
recognized this need by organizing programs on a
national scale to attraect bright students to their ve-
spective engineering fields.

The downward trend in freshman enroliment must
be reversed if the indieated shortase is 1o be over-
eome. The responsibility for this task must be shared
by the educational institution, professional societies,
and industry. Colleges and engincering departments
are dedicated to the cause of quality in engineering
education, and they have neither the time nor re-
sources to present the cause of the mineral industries
to parents, high sechool counselors, and the students
neeessary to attract those young men of high school
age who possess the necessary aptitudes and training.

Dr. Vanderwilt concluded that “the ultimate dis-
tribution of engineering manpower will favor those
industries which are most suecessful in making known
what their respective fields have to offer in salaries,
job advancement opportunities and satisfying life
careers.

“*The mineral industries, which indecd offer a wide
variety of career opportunities, have a good story
fo tell in eompetition for additional mineral engineer-
ing manpower resources. They must tell it more often
and more emphatically in the future if they are to
meet the needs that lie ahead.”
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In comparing the differing positions taken by Mr.
Brinekerhoff and Dr. Vanderwilt, it would appear
that the final solution of the problem of mineral en-

gineering edueation must lie somewhere between these
{wo positions.

Mr. Brinckerhoff closed his address with the
statement, “Student enrvollment in our engineering
schools will inercage when those teaching mining en-
gineering offer programs tailored to the needs of
the modern world. This means a broad engineering

course in the initial stage and specialization ag the
final stage.”

On the other hand, Dr. Vanderwilt said, “The
ultimate distribution of engineering manpower will
favor those industrics which arve most suecessful in
making knewn what their respeefive fields have to
offer in salaries, job advaneement opportunitiey and
satisfying life careers.”

There we have it—the fault of neither the edu-
cator nor the mineral industries, but perhaps it may
have been their mutual failure to recognize the prob-
lem before it became acute. Mineral industries have
not initiated a program to reeruit promising students
as have the eleetrical, chemieal, and aviation indus-
tries. Perhaps the mining colleges fell into a trap,
feeling that since industry was satisfied with their

produect, why worry about a lot of changes that no
one wanted.

Concurrent with this complacency, mining entered
the doldrums, and in some metals panic ensued. A
ery went up for government controls, not recognizing
that down that road lay the same cdisaster that has
overtaken the farmer—the solution is more appalling
than the problem, Now to worsen the situation, pe-
trolenm has added its plaint—over-production and
proration. We cannot dismiss these problems, nor
can we solve them with a single panaces. The future
may not be hright, but is not bleak.

Mining is a flourishing industry, although like all
business it has passed from the day of the individual
small operator info the realm of the giant corpora-
tion. Yet the industry as a whole is prospering, jobs
are available, and increased consumption of metals
point to the fact that as the tenor of ore decreascs
in value, great and abundant engineering talent will
be needed to extract it at a profit.

But what has happened to eause a decrease in
student interest in mineral edueation? Irankly I
think the repetitious cry of hard-times has seared the
progpective student, and you ean’t blame him. The
reports emanaling from the national mining and pe-
troleum conventions speak of approaching disaster,
These young men are smart beyond their years. Why
spend four, five or six years to gain an education in
a field that holds little or no future?

Let’s stop misleading the younger generation,
stand on our feet and say: “Of course, we are having
some difficulties at times, but the general trend of
our business is upward. If you graduate from a
gualified school of mineral industries, there will he
a job waiting for you, a good, well-paying, satisfying
jOb.”

(EDITOR’S NOTE: This is the second n o series
of articles on the subject of “Mineral Engineering
Education for the Future” The discussion will be

continued next month with emphasis on what Mines
13 doing about the problem,)
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FROM THE EXECUTIVE MANAGER'S DESK

Magazine preparation
is a peculiar business for
here T am writing for the
the May issue just as the
April issue iz being re-
ceived from the printer.
TUnder those cireumstances
there is no possibility of
nging any suggestions that
vou might make to improve
the May Magazine.

In April, we nsed a new
cover (the gold color is not
exactly the right shade
yet), introdueed new type-
COL. WENDELL W. FERTI®  fyees, restyled the Table of

Contents page, blackened
up the titles, and added additional material that
should bhe of interest to the alumni. Let us know
whether or not you like it.

Future plans for the Magazine show the Junc
jssue as the traditional Commencement number, a
tribute to the greatest School of Mines. July will spot-
light mineral developments and production in the
neighboring state of Wyoming. October will be the
(olden Anniversary number of The MINKS Maga-
zine which will complete 50 years of publieation that
month.

Other issues are heing planned to broaden the
eoverage of the magazine but they will require addi-
tional money. We will need your help in obtaining the
advertising that will help us carry out these plans
n a manner in which you will be proud.

Office News

Your assoelation will move into its new offices
sometime in May. The two old math rooms in the
northwest corner of the seeond floor of Guggenheim
ave being rehabilitated. The Association has gone
second elass long enough, putting up with inadegnate
and unattractive guarters. Now at least we will have
a pleasant place to greet you when you come to call.

Members of the office staff are loyal and over-
worked. Certainly it is not the mediocre salaries that
we pay (fringe benefits are unknown) that keep them
with us. There must be a loyalty that df:velops with
the feeling that we are working for a fine group of
alumni, With your support, and I mean the support
of each of you, the office staff will operate an associa-
tion that is unsurpassed and will turn out a Magazine
that you can claim with pride.

Financial Problems - .
Annual dues—If we conld colleet all dues \fnth, a
single mailing, two things would be accomplished:
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(1) money wonld be saved, for each individual mail-
ing costs at least 23 cents, which multiplied by four
times, if we have to mail that often, is about one dollar
or 20 per cent of the individual ducs collected; (.2)
your personal mail would not be cluttered up with
frequent requests that dues be paid. As soon as we
receive your check, your eard is tabbed, and no ad-
ditional requests are sent. Of course being human,
we do make mistakes, hut T believe they are rather
rare.

Advertising revenue—The May issue.eontains less
advertising than did the Special Mining issue of 1959.
Yet we have gone ahead with a speeial cover, aned
extra pages, and expeet to turn out a Magz}zme of ex-
cellent appearanee. Now if cach of you will call this
to the attention of the advertising manager of your
own company, the trend will be reversed and advertis-
ing vevenne will increase again, )

Membership—The head of each degree granting
department has joined in our effort to obtain every
1960 graduate as a member before he leaves the cam-
pus. 1f this campaign is successful, we will have the
name of cach graduate in our reeords and this is the
key to keeping it there. Aceording to our experience,
every 1960 graduate will move at least once durn}g
his first two years affer graduation and some will
move a8 many as four times. If the graduate will write
us, we will keep his records up-to-date regardless of
how many times he may move.

Turning to active membership among the gradu-
ates of older classes, we find that the percentage of
active memhers varies widely. For some reason the
Denver area has the poorest record, while a few sec-
tions, hoth loeal and foreign, have 100 per cent of all
graduates in their area as active members of the As-
soclation.

Annual Banquet

This will be held at the University Club at 6:30
p.m. Thursday, May 26th. All members of the class
of 1960 will he our guests. We should have enongh
members present that night 1o make our guests proud
t0 wear the fitle of MINES MEN.

{See Alumni News for the menu served at t}le
First Annual Banquet of the CSM Alumni Assoela-
tion at the Windsor Hotel, June 7, 1895.)

To The Mines Graduate

Won't you come out and see what we are '_doi_ng?
Owr invitation is extended to all graduates. Distance
is no bar, come from Denver, Arvada, Englewood,_ or
Timbuktu, but eome. You will find that we are trying
to do a job for you, Whether or n()t_it.sucqeeds may
well be your decision, for the Assoelation is only as

" . strong as the sapport given by the individual alumnus.
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ALUMNI BUSINESS

Executive Commitice
Postpones April Meeting

Executive Committee meeting was
held at Stearns-Roger Building, 660
Bannock St., Denver, on March 17,
However, the April meeting was post-
poned until early May in order to
pass on plans for the annual banguet.
Thus the minutes of the March meet-
ing have not been approved and con-
sequently will not be published until
they are approved.

‘The Publication Committee, as an-
nounced by Robert Bolmer, chair-
man, has agreed to use the general
theme of “Secondary Recovery” for
the 25th, Silver Anniversary, of the
Special Petroleum issue. It will be
published in November 1960, Addi-
tional announcements will be made
later.

“The MINES Magazine is def-
initely interested in articles covering
all phases of secondary recovery,” Mr.
Bolmer said, “and we invite you to
submit them to the editorial staff. It
will take a great deal of work to make
this issue a success and I hope that
we may have the help of everyone
of you who are in the petroleum in-
dustry,”

Iranian Graduate Student
Inquires About Alumni Assn.

Mahamad Assadi, who reccived a
degree in mining engineering from
the University of Iran and who is
now doing graduate work in petro-
leum geology at the Coloradoe School
of Mines, was a recent visitor to the
Alumni Office.

Mr. Assadi was interested in learn-
ing about the Alumni Association—
what it is and what it does. After a
brief explanation of our aims and
services for Mines alumni, he com-
pleted an application for junior mem-
bership.

Although Mr. Assadi already has
a positiont in Iran when he completes
his studies, he said he was impressed
by the Placement Service, the Mines
Magazine, and the Directory. He
hopes to complete his studies and get
his M.Sc. in 1961 after which he will
return to his homeland, where his
address is Shemiran Rd., Teheran,
Iran.

Public Relations Committee
Members Are Appointed

The Public Relations Committee will
consist of the following members:

Warren C. Prosser, x-’07, chairman;
414 Cooper Bldg., AL 5-9327.

Hugh A, Wallis, '28; 16 8, Ogden St.,
RA 2-3604.

Robert E. Johnson, '52; 5260 W, 24th
Ave., BE 3-3196.
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CSM and Alumni Assn,
Sponsor Display Booth

Colorado School of Mines and the
Alumni Association were co-sponsors
of a small display booth in the Ex-
hibitors’ section at the National West-
ern Mining and Energy Conference.
The booth was manned by a mem-
ber of the Alumni office staff and
student volunteers from the CSM
Student Chapter, AIME, Many
visiting alumni, as well as friends of
Mines stopped by to chat and look
at the display of pictures and copies
of THE MINES MAGAZINE.
‘This provided an opportunity to point
out the good points of our Magazine
and to solicit subscriptions.

The booth and display proved so
successful that plans are underway to
enlarge it for the 1961 National
Western Mining and Enerpy Con-
ference and to consider its use at
other mining and petroleum conven-
tions. Local sections are encouraped
to write for information and assist-
ance in using this display at mineral
mmdustry meetings held in their own
respective cities. :

Publications Committee Meets

The Publications Committee met in the
Alumni Office on Marchk 29 1o discuss
plans for future issues. Kirk Forcade
agreed to prepare a rough plan of action
for use ir promoting the annual petro-
leumn issue of THE MINES MAGAZINE,
which will be published in Nevember 1960
with the theme of “Secondary Recovery.”
This will be the 25th and silver anniver-
sary of the petroleum issue,

Present at the meeting were Robert L.
Bolmer, '44, chairman; Maynard F. Ayler,
'45; Kirk C. Forcade, ’36, and Francis E.
Smiley, 49,

Elmer J. Garbella, °30, has been named
a member of the Publications Committee.

George Roll Assembles
Alumni Assn, Records

Although Mr. George Roll re-
signed as executive manager at the
end, of January 1960, he has contin-
ued to devote a portion of his time
to segregating and filing in appropri-
ate folders important records of the
Alumnj Association. Over the years
these records of meetings, financial
reports, and general business activities
have been accumulated in various
packets, whose contents were only
vaguely known. Now by collecting,
sorting and refilling, these records
are readily available for use and will
be preserved for historical purposes.

From the monetary point of view,
this effort would have cost us several
hundred dollars. Only some one with
M. Roll's intimate knowledge of the
association and its operation could
have identified these documents read-
ily.

M. Roll, we of the office staff
thank you for your help in arranging
these records in an orderly and ac-
cessible fashion,

Committee Members Appointed

Ben Essig, '15, has accepted the
chairmanship of the Endowment
Committee and has named C. D
Deringer, 24, as a member of the
committee,

% *

Ken Nickerson, '48, chairman of
the Membership Committee, reports
that Dr. Leslie LeRoy, '33, Niles
Grosvenor, '50, Fran Smiley, 40,
and George Welch, ’59, are members
of the committee,

* %

Ogran L. Pack, '26, chairman of
the Research and Investigation Com-
mittee, has appointed the following
members to his committee: John J.
Flynn, '48; Charles M. Stoddard,
'51; Hugh A. Wallis, '28; and Rob-
ert E. Johnson, '52.

The Executive Committee has as-
signed this committee the task of
considering a new name for the
Alumni Endowment Fund (Article
VIII) for the purpose of eliminating
the confusion that now exists in the
minds of Association members be-
tween this fund and the Annual
Alumni Development Fund of the
CSM Foundation, Inc. This com-
mittee will have to make its recom-
mendation to the Executive Commit-
tee by September so that appropriate
action can be taken in time to submit
any proposed change to the member-
ship on election ballots to be mailed

about QOct. 1.
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ALUMNI NEWS

News About Class Reunions
And Annual Alumni Banquet

CLASS QOF 1910 will celebrate
its 50th Anniversary. V. K. Jones
of 2727 E. Cedar Ave., Denver, has
completed all arrangements for the
class.

CLASS OF 1925 will hold its
35¢th  Reunion. Members of the
classes of 1924 and 1926 will be in-
vited to join with the class of '23.
Invitations have been mailed to each
member of these three classes, Clark
Barb and Frank Laverty will handle
the local arranpements.

CLASS OF 1935, the Silver An-
niversary Class, is planning a reunion
program which includes attendance
at the CSM Alumni Bangquet on
Thursday evening at the University
Club and attendance at a luncheon
Friday noon for members of the
class of *35 and their wives following
the Commencement Exercises in Gol-
den.

It is anticipated and hoped by the
committee for arrangements that the
wives of members of the class of ’3_5
definitely will be present for this
occasion.

Notices have been sent to all mem-
bers of the class of '35, together with
the following program of their re-
union activities:

- PROGRAM

for
REUNION OTF CLASS OF 1935
Recent *Bull Sessions” by Denver class-
mates have resulted in the following‘pro-
gram for celebrating our 25th Anniver-

ary.
= Thursday, May 26, 1960

Time: 4 to 6 p.m.

Place: Profile Room of Stanley Plaza
Hotel, 1560 Sherman $§t., Denver,
Colo. (One Block North of State
Capito]l Building).

Purpose: “Cocktail Hour.” To see your
old “Buddies,” Swap Lies, and have
“a heiluva good ti@me.”

*

Time: 6 to 9 p.m,

Place: University Clab. 17th and Sher-
man 8t. (One Block North of Stan-
ley Plaza Hotel).

Purpose: Class of '35 group attenda_nce
at the Colorade School of Mines
Alumni Banquet.

Friday, May 27, 1960
{The day after the night before)

Time: Refer to your invitation for ex-
act time,

Place: Golden, Colo.

Purpose: To attend Commencement Ex-
ercises, and renew acquaintance with
the “old school” and its endeavers
and problems.

*

Time: 12 Noon or immediately follow-
ing the above exercises.

Place: To be announced, depending on
attendance at Reunion,

Purpose: A luncheon for the class-
mates and their' wives as special
guests. v
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~ President Eisenhower accepts a gold plate during his recent visit to South America. The
plate was made by Loeb Jew?eiers of the family of Michel Loeb, '48. From left to right, Gov.
Carlos Alberte de Carvalho Pinto of the state of Sac Paulo, a state depar}m‘en’r DHICE&',
President Eisenhower, Jose Ermirioc de Moraes Filho, and the President of Brazil, Juscelino
Kubitschek de Oliveira with John M. Cabot, U. 5. Ambassadoer to Brazil.

CLASS OF 1950 will celebrate
its 10th Anniversary. Edward L,
Karn, 1200 Dover St., Denver 15, is
chairman of the committee in charge
of arrangements. Each member of
the class of ’50 will receive an in-
vitation to attend their reunion.

The ANNUAL ALUMNI BAN-
QUET will be held at the University
Club, 17th and Sherman Sts., at 6:30
p.m., Fhursday, May 26. Program
and invitation will be mailed early
in May. Members of the CLASS
OF 1960 will be our guests that eve-
ning. Warren Prosser and his com-
mittee promise an entertaining eve-
ning.

Ruff, '49, to Be Superintendent
Of Cerro Bolivar Mine

Arthur W. Ruff, who received an
E.M. degree in 1949 and a D.Sc. de-
gree in 1958 from the Colorado
School of Mines, has resigned as un-
derground superintendent at Cananea
Mines to become general superin-
tendent of the Cerro Bolivar Mine
of the Orinoco Mines division of
U. S. Steel Corp. Art will move to
his new position by May 31.

He is interested in hiring three
graduate mining engineers with ex-
perience in open pit operation. Any-
one interested, and with those quali-
fications, should write directly to him
at 4-Cs, Naco, Ariz.

ALUMNI Banquet Scheduled
For Thursday, May 26th

This year’s Annual Alumni Ba_n-
quet, to be held at the University
Club at 6:30 p.m. Thursday, May
26th, will no doubt be delicious but
the menu—and certainly the price—
will differ somewhat from the Iirst
Annual Banquet on June 7, 1895 at
the Windsor Hotel. Here is the menu
of that long-ago banquet:

The First Annual Banquet of the
Colorade School of Mines
ALUMNI ASS0CIATION

held at
The WINDSOR HOTEL
June 7, 1895,
MENU
Little Neck Clams
Armontillado
Consomme in Cops
Radishes Sliced To‘matoes

Fried Mountain T'rout, Berpaise

Cuecumbers Saratoga Chips
Tenderloin of Beef Fresh 'Mushrooms

New Brown Potatoes Zinfandel

RUM PUNCH
Broiled Plover, Matre d’Hotel
Lettuce Salad
Vanilla Ice Cream and Assorted Cakes
Strawberries and Cream
Fruit Crackers Cheese
Coflee Cigars

Price including wines and liguers—$1.00

per person.

(Editor’'s note—"T his banquet menu
does not offer a choice of items, Suc-
cessive courses were served until the
guest, replete with food and wine,
said “Enough.”)
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Strock, '22, Succeeded
By Parker, '49, at Butte

GEORGE PARKER

Hale M. Strock, '22, assistant gen-
eral superintendent of Butte mines,
retired at the end of April and was
succeeded by George Parker, '49,
former superintendent of the Berkeley
Pit. The announcement was made
by E. 1. Renouard, vice president of
Anaconda Co.’s western operations.

A native of Mt. Morris, [1l., Mr.
Strock  enrolled in the Colorado
School of Mines in 1917. He had a
period of Army service in 1918 but
after the end of World War T re-
sumed his studies, receiving an E.M.
degree from the Colorado School of
Mines in 1922, A noted athlete in
college, Hale won the Colorado
amateur and intercollegiate welter-
weight titles. He served a year as
boxing coach at Mines,

After graduation from Mines Mr,
Strock came to Butte and started as
a miner at the Pennsylvania mine,
The next year he was a shift boss and
then a sampler. He left Butte in
1924 to work at Cripple Creek, Cola.,
but returned to the Anaconda Co. in
1928 as a sampler at the Tramway.
He became assistant foreman of the
Leonard fire fill in 1929 and fore-
man of that unit in 1934, In 1937
he was made chief assistant foreman
of the Leonard mine and superin-
tendent of the Leonard in 1939, the
position he held until promotion in
1947 to assistant general superintend-
ent.

Mr. Parker, a 1949 mining engi-
neering praduate from the Colorado
School of Mines, has been superin-
tendent of the RBerkeley Pit since
1956. His college studies were inter-
rupted by more than five years of
military service during and after
World War 11,

Entering the Army Corps of Engi-
neers in 1942 as a second lieutenant,
he was discharged in 1947 as a lieu-
tenant colonel. He had three years
of service in the Pacific and com-
manded the Engineer Squadron of
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the First Cavalry Division. He was
decorated for bravery in the Phil-
ippines campaign.

Before coming to Butte, Mr.
Parker worked for Chile Explora-
tion Co., an Anaconda subsidiary in
South America. He started as a
junior engineer in 1949, became shift
foreman in 1951, assistant foreman
in 1952, and general mine foreman

in 1955,

R. H. Volk, '26, on Committee
Studying Qil Industry Problems

Russell H. Volk, who received an
EM. degree in 1926 and an M.Sc,
degree in 1931 from the Colorado
School of Mines, has been named to
the Independent Petroleum Associa-
tion of America's new 42-man Ways
and Means Committee to study the
cause of depressed conditions in the
o1l industry.

The committee, which held its first
session at the association’s mid-year
meeting in Denver April 25-26, will
suggest to the industry ways and
means of correcting the present situa-
tion. Among its problems are static
crude oil preduction, rising preducing
capacity, high stocks of both crude
and products, conservation practices,
rising costs, well spacing and drilling
rates and practices, competition among
fuels and a “flight of capital” from
the oil industry.

My, Volk is president of Plains Ex-
ploration Co. with offices at 1135
Petroleum Club Bldg., Denver.

Seery, ‘56, Accountant
For Utah Copper Division

Major W. Seery, a 1956 geologi-
cal engineering graduate of the Colo-
rado Bchool of Mines, was recently
appointed senior accountant for Utah
Copper Division of Kennecott Cop-
per Corp.

A native of Detroit, Mr, Seery
was formerly associated with the
Cerro de Pasco Mining Co., in
Peru, S. A. He later attended the
School of Business at Stanford Uni-
versity.

(Editor’s Note: In the June 1959
issue, the secretary of the Lima Sec-
tion wrote as follows: “We are sorry
to report that Major Seery has fin-
ished his contract with Cerro de
Pasco Corp., and has returned to the
Land of the Big PX. Major was one
of the most active Miners in Peru
during the organization of the Lima
Section, and we all owe him our
thanks. We hope he will be success-
ful in his work when he returns for
some more education this fall at Stan-
ford University. Our message to
Golden is: Send us some more like

him!”)

Jackson, '36, Manager
Eastern Sales Region
Union Carbide Metals Co,

S. L. JACKSON

5. L. Jackson, who received a de-
gree in Mining Engineering from the
Colorado School of Mines in 1936,
was recently appointed manager of
the eastern sales region of Union Car-
bide Metals Co., Division of Union
Carbide Corp. Headquarters of the
eastern region are in Phillipsburg,
N. TJ.

After graduating from Mines, Mr.
Jackson was employed for six years
b.y American Steel and Wire Co.,
first as a metallurgist and later as a
salesman. He served in the U. §.
Army Corps of Engineers from 1942
to 1946,

Mr. Jackson jeined Union Carbide
Metals at Chicage in 1942, was
named manager of the Los Angeles
district in 1933, manapger of the New
York district in 1956, and prior to
his new appointment served as assist-
ant manager of the eastern region
since 1959,
~He is a member of the American
Foundrymen’s Society, American In-
stitute of Mining, Metallurgical and
Petroleum Engineers, and the Amer-
wcan Society for Metals,

Mr. and Mrs.  Jackson, their
daughter Beverly and son Robert, live
at 1043 Beverly Ave., Bethlehem, Pa.

Charles J. Hares, '56, Receives
AAPG Honorary Membership

Charles J. Hares, who in 1956 re-
ceived the honorary degree of Daoctor
of Engineering from the Colorado
School of Mines, was presented with
honorary membership in the American
Association of Petroleum Geologists
at the association’s 45th annual meet-
ing on April 26 in Atlantic City,
N. T

After serving from 1918 to 1917
with the U, 8. Geological Survey, he
became geologist-at-large for The
Ohio Oil Co., remaining with the
company until retirement in 1946,
when he was research geologist deal-
ing with foreign oil.

THE MINES MAGAZINE e MAY, 1960

He was a founder in 1943 of the
Wryoming Geological Association, was
its first president, and is an honorary
member. In 1945 he initiated the
founding of the Rocky Mountain Sec-
tion of the Geological Society of
America and served as chairman in
1948. His publications include articles
on glaciation, stratigraphy, geomor-
phology, and oil developments in 1l-
linois and the Rockies. His mailing

address is Box 230, Boulder, Colo.

James Boyd, 32, to be Elected
President of Copper Range Co,

James Boyd, a vice president of the
Kennecott Copper Corp., New York,
will become president and chief execu-
tive officer of Copper Range Co.

Mr. Boyd, formerly Defense Min-
erals administrator and director of the
United States Bureau of Mines, will
be elected to the new position on May
4, following the annual meeting of
Copper Range shareholders, it was
announced jointly by John P. Lally,
chairman of the Copper Range beoard,
and Nelson J. Darling, Jr., chairman
of the executive committee,

The post Mr. Boyd will assume
was made vacant in May 1959 when
Mr. Lally was elected chairman of
the board.

Born in Australia, Mr. Boyd re-
ceived a M.5c. in 1932 and a DSc. in
1934 from the Colerado Schocl of
Mines. After serving with distinction
with the Corps of Engineers under
General Lucius Clay in Germany and
later in Washington, D. C., he re-
signed to become dean of the faculty
at Mines before his government serv-
ice. He joined Kennecott Copper in

1951, and four vears later was named
vice president of exploration for the
firm,

He is president of the Mining and
Metallurgical Society of America.

Four From Class of 1957
Spend Easter Together

Four members of the class of ’57
and their wives spent an Easter week-
end get-together in Houston. Mr.
and Mrs. Jerry W, Tuttle of New

Orleans were house-guests of Mr.
and Mrs. Roland Pohlers, and Lt
and Mrs, John IH. Turner of Killeen,
Texas, were guests of Mr. and Mrs,

David Smink.

Cunningham, ‘41, Named
Esso Engineering Associate

Alan R. Cunningham, a 1941 pe-
troleum engineering praduate of the
Colorado School of Mines, has been
appointed an engineering associate in
the petroleum development division
of Esso Research and IEngineering
Co. The position of associate is
awarded to scientists and engineers
with outstanding technical ability.

Mr, Cunningham, who is con-
cerned with making evaluations of
petroleum processes, began his career
with Esso in 1946 in the technical
service division of Ksso Standard
Oil’s Bayway Refinery. In 1958 he
transferred to Esso Research and En-
gineering Co., where he has been
making economic studies of potential
new oll refining processes.

During World War 11 he served
with the Air Force as a petroleum
procurement officer.

Married and the father of a 13-
year-old daughter and a I0-year-old
son, Mr. Cunningham served six
years as a member of the board of
education in Springficld, N.J. He
also is active in the American Red
Cross. His mailing address is 58
Spring Brook Rd., Springfield, N. J.

A. V. Quine, "33, Assistoni
To Vice President of Utah
Construction & Mining Co.

Albert V. Quine, '33, has been
named assistant to the vice-president
and general manager, mining division
of Utah Construction & Mining Co.,
100 Bush St., San TFrancisco, Calif.
Since 1956 Mr. Quine has been gen-
eral manager of the Lucky Mc Ura-
nium Corp., recently merged with
Utah Construction, which holds ex-
tensive uranium mining operations in
the Gas Hills area of Wyoming.
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F. R. Elsner, ‘48, in Sales Depf.
Of Mine & Smelter Supply Co.

F. Robert Elsner, who received his
metaliurgical engineering degree from
the Colorado School of Mines 1n
1948, has joined the sales department
of Mine and Smelter Supply Co.
‘The appointment was announced by
Donald J. Drinkwater, 42, manager
of the manufacturing division of the
Company.

Prior to joining Mine and Smelter,
My, Elsner worked as a research en-
gineer with Battelle Memorial In-
stitute, was a sales engineer on mag-
netic and heavy media separation for
Jeffrey Manufacturing Co., and was
a district representative for Western
Machinery Co. He served in the
U.S. Army from 1943-46 as a tech-
nician assigned to the Manhattan
Project.

He lives at 5600 E. Bates, Denver
22, Colo.

J. P. McDenough, '59, Naval
Aviation Officer Candidate

Jay P. McDonough, a 1959 grad-
uate of the Colorado School of
Mines, made his first solo {flight
March 14 as a Naval Aviation Of-
ficer Candidate during basic flight
training at Pensacola, Fla. In addi-
tion to solo flights, he is being in-
structed in communications, naviga-
tion, engineering, athletics, aerology,
and civil air regulations. His mailing
address is 33-59, Batt. 1, NAS, Pen-

sacola, Fla.
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John D, Moody, '40, Manager
Exploration for Plymouth Oil

John D). Moody, who received a
geological engineering degree in 1940
and M.S¢c., Geol.E., and P.E. degrees
in 1947-—all from the Colorado
School of Mines, has been employed
by Plymouth Qil Co. as manager of
exploration. Operating headquarters
are at Sinton, Texas, In his new posi-
tion, Mr, Moody will be in charge of
the geological, geophysical and land
departments.

Employed by Gulf Oil Corp. for
20 years, Mr. Moody served in vari-
ous capacities In several areas of the
United States and Kuwait.

Organizations to which he belongs
include American Association of Pe-
troleum Geologists, American Petro-
leum Institute, Texas Mid-Contirent
Oil and Gas Association, Fort Worth
Geological Society, Midland Geologi-
cal Society, Pittsburgh Geological So-
ciety, American Association for the
Advancement of Science, American
Geophysical Union, Geological So-
ciety of America (Fellow), Geologi-
cal Association of Canada (Fellow),
and Geological Society of London
(Fellow). Ie also is a lieutenant
colonel in the U. 5. Marine Corps
Reserve.

Naghizadeh, '56, Awarded
Bell Graduate Fellowship

Jamshid N, Naghizadeh, who
graduated from the Colorado School
of Mines in 1956 with a degree
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in production refining engineering
(P.R.E.}, is one of 15 winners of
the 1960-61 Bell Telephone Labora-
tories (Graduate Fellowships granted
to outstanding students working to-
ward the Doctor of Philosophy de-
gree In sciences relating to communi-
cations,

Mr. Naghizadeh is now a student
at the University of Chicago, where
he plans to continue his graduate
studies toward the Ph.ID. degree in
chemical physics, He is a research
assistant at the University of Chi-
cago and a member of Sigma Xi. His
address 1s 5647 S. Dorchester Ave.,
Chicago, Ill., with permanent ad-
dress in Teheran, Iran.

Fellowships carry a minimum grant
of $2,000 to the winners and an ad-
ditional $2,000 to cover tuition, fees
and other costs at the university they
have selected for their doctoral work.

Awards are based on the candi-
dates’ demonstrated ability, the rele-
vance of their graduate program to
the broad field of communications
technology, and the likelihood of
their professional growth, There
were 101 applicants for the 15 awards
made this year.

Seibert, '52, Vice President
OFf Straight Line Filters

Kenneth T. Seibert, who received
his E.M. degree from the Colorado
School of Mines in 1952, has been
named vice president in charge of
operations by Straight Line Filters,
Inc., an associated company of the St.
Lawrence Fluorspar Co.

The Straight Line filter has been
under test since 1956 and is now
ready to be offered to industry, A
sales organization is being built up
and anyone interested in joining the
company in that field should contact
Mr, Seibert at P. Q. Box 291,
Wilmington, Del,

R. R. Wahl, '58, Completes
Officer Basic Course

Lt. Ronald R. Wahl, a 1938 geo-
physical engineering praduate of the
Colorado School of Mines, recently

completed the officer basic course at
The Engineer School, Fort Belvoix,
Va.

Licutenant Wahl received training
in logistics, administration, building
and airfield construction, and combat
tactics and technigues. His mailing
address is 5530 Holland Dr., Arvada,
Colo.

Herbert D. Thernton, '40,
Named Production Manager
Union Carbide Olefins Co.

Herbert D. Thornton, a 1940 pe-
troleum engineering graduate of the
Colorado School of Mines, has been
appointed production manager, Nat-
ural Resources of Union Carbide Ole-
fins Co., division of Union Carbide
Corp. In his new paosition, he will
be responsible for the exploration and
development of natural gas.

Before joining Union Carbide, Mr.
Thoraton was with McElroy Ranch
Co., where he was Rocky Mountfain
division manager. He received a
Master of Business Arts degree in
1954 from the University of Denver,
Joining Union Carbide in 1957 as a
purchasing agent in the petroleum
division of the general purchasing de-
partment, Mr. Thornton has held
that position until the present time.

He is a member of the American
Association of Petroleumm Geologists,
American Petroleum Institute, and
American Institute of Mining, Met-
allurgical & Petroleum Engineers.

Professor Parkinson, '23,
Lectures in Mexico

Prof, 1.. J. Parkinson, '23, who
heads the CSM Mining Engincering
Department, spent two weeks during
March lecturing at the University of
Guanajuato  (Mexico) on mining
subjects,

This work is done under the aus-
pices of the Colorado School of Mines
which organized a group of six lec-
turers from mining industry to talk
each year on various mining subjects.
The project, nocw in its third, year,
is most successful and worthwhile,
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according to Mexican authorities.
Lecturers include four Spanish-speak-
ing American and two Mexican cit-
iZEHS. ) :

CSM graduates in the lecturing
group in addition to Professor Park-
inson include George Ordenez, '29;
C. D. Michaelson, ’32, and Dr. Ar-
thur W, Ruff, ’49.

Hollister, '33, Condidate
For SEG Vice President

Prof. John C. Hollister, "33, head
of the department of pgeophysical en-
gineering at the Colorado School of
Mines, has been nominated for the
office of first vice-president of the
Society of Exploration Geophysicists,
Mr. W. B. Lee, supervisor of geo-
physical operations for the Houston
production division of Gulf Oil Corp.,
will be his opponent,

New officers of the Society will be
elected in the customary mail ballot
which will be submitted to the 5500-
member organization next June.
Winners will take office next No-
vember during the 30th annual in-
ternational meeting in  Galveston,
Texas.

(Editer’s note: e are happy to
see one of our alumnus nominated
for this important eoffice and cer-
tainly wish him the greatest success
in this endeavor.)

R. H. Fulten, '50, Supervises
Drilling Program in Japan

Richard H. Fulten, ’50, and his
wife left for a three months' assign-
ment in Japan. There he will super-
vise a drilling program for the
Takyo Gas Co. which is interested in
storing gas in the Hoshikawa anti-
cline, This anticline was originally
drilled by the Teikoku Oil Co., with
disappointing results as only a little
production of water soluble gas was
found. Preliminary exploration in-
dicated that the structure might be
ideal for pore storage.

Mr. Fulton has been in charge of
the Washington office of Ball As-
sociates, but the firm has closed that
office and Mr. Fulton and family
will be moved to the Denver offices

by his firm.

Weishaupl, '49, Completes
Armed Forces College Course
Franklin J. Weishaupl, a 1949 geo-
logical engineering graduate of the
Colorade School of Mines, was re-
cently cited for having successfully
completed the correspondence course
offered by the Industrial College of
the Armed Forces, Washington, D.C.

The course entitled ‘“The Fco-
nomics of National Security” is
based on the 10-month resident course
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conducted for selected senior officers
of the military services as well as of-
ficials of the civilian governmental
agencies.

Mr. Weishaupl, who holds the
rank of major with the U.S. Air
Force Reserves, is chief geologist and
supervisor of Land and Exploration,
American Potash & Chemical Corp.,
3000 W. 6th 5t., Los Angeles, Calif.
He is a member of AIME, GSA,
SAME, AGI and the Knights of
Columbus.

Visitors to the Alumni Office

LUIS H. AGUIRRE, ’51, to-
gether with his wife paid us a call
during his state-side vacation. Luis
is mining engineer, Neptune Gold
Mining Co., Bonanza, Nicaragua.
We were happy to see Luis for our
records still showed him at his former
address in Antofagasta, Chile.

BENJAMIN ARKIN, 27,
stopped here long enough to pick up
a list of addresses of MINES MEN
that he may be able to see on his ex-
tended trip through Mexico and later
up the West Coast as far as San
Francisco. The Arkins should be

back in Denver in about two months.

JOHN A. BOWSHER, '34, 900
W. Quartz St., Butte, Mont., is now
doing consulting work, mostly in the
Montana area. John was in Denver
for the National Western Mining
Convention,

JAMES H, BRIGHT, ’52, who
is still with Carbide Nuclear and liv-
ing at 1340 Oxford Ave., Sparks,
Nev., was in Denver due to sickness
in the family. Mr, and Mrs. Bright
were able to stay long enough for us
to mine out a couple of asbestos de-
posits before they had to leave.

HARRY A. ELLS, 54, called
to talk over alumni problems so that
he could report back to the Tulsa
Section. Harry is studying law at the
University of Oklahoma. He finds
that his engineering education comes
in handy for he is teaching some
courses in the Engineering School of
the University while attending law
school. I expect Harry to head back
for the DDenver area as soon as he
graduates from law school.

PHILO D, GROMMON, 07,
was in Golden for the afterncon, We
have had a pleasant correspondence
the last few weeks, so he called to
talk about some ¢ld friends. Philo is
living in Berthoud, Colo.

ARTHUR J. JERSIN, 49, di-
rector of the Colorade Oil and (Gas
Conservation Committee, came to see
us in order to obtain some biograph-
ical material on one of our old-timers.
No use mentioning any names for
I do not know what Arthur will use
the information for, and I might be
giving away secrets.

SIDNEY A. JOHNSTON, °55,

is visiting his parents, Mr. and Mrs.
IDave Johnston here in Golden.

ALBERT M. KEENAN, °’35,
came out to the office so that we
could furnish him addressed envelopes
for the members of the class of 1935,
Al Keenan is chairman of the com-
mittee in charge of the Silver Anni-
versary celebration of that class. Hope
they have a fine representation, for
it is a long time until their next for-
mal reunion in 1985,

GEORGE J. KIRN, 57, is a
geologist with Pan American, and
whose mailing address is Box 1437,
Bismarck, N. Dak, George was just
in town for a couple of days but came
out to the Alumni office and to see
Dean Burger.

MICHEL J. LOEB, '48, came
back to Golden for the first time in
more than 11 years. It was good to
talk about Brazil and their prospects
with one who knows the picture in-
timately, Mike was much interested
in plans of the Alumni Assn. He
carried our best wishes back to the
Moraes family and others of our
alumni in Sao Paulo.

RICHARD K, O’NEIL, ’57, pro-
duction engineer, Continental Ol
Co., Riverton, Wya., told us the
problems of living in the wilds of
Wyoming. I could sympathize for I
spent parts of two winters in Gas
Hills. It’s a rough country——climatic-
ally at least.

THOMAS E. PHIPPS, 49, com-
bined the job of setting up the exhibit,
prepared for his company, Western
Machinery Co., for Engineers’ Day
by coming to see us. It was a good
exhibit and proved interesting to the
students.

ANMNUAL ALUMNI BANQUET
MAY 26 — 6:30 P.M.

BUY YOUR TICKET NOW!

57



LETTERS TO THE EDITOR

GENE KAEFER, ’53, writes, “It is the
job of the alumni that are in the associa-
tion to sell the wayward ones whe have
not yet joined. They must be made to
realize that only thru a strong alumni
association can our alma mater progress.
It is alse by a strong alumni magazire
such as our MINES MAGAZINE that
we can progress. This magazine is ex-
tremely important te us, and we must
stand behind it and help it progress.

“In answer to your questions on Page
27 of the April issue, I have this to add:
I believe, basically, the magazine is fairly
well rounded, I believe it should be di-
rected more and more to the various in-
dustries that it is serving so that there
will be an inerease in the desire of people
in industry to subseribe to this magazine,
This will make people more familiar with
our schoel and will alse be an incentive
to manufacturers to use the magazine as
an advertising medium.

“Here is wishing you all the success
in the world. Call en me if 1 can be of
assistance to you.”

(Editer’s Note: Gene is product man-
ager, Ilydromatic Brakes & HYDRO-
TARDERS, Parkersburg Rig and Reel
Co., P.O. Box 573 Coffeyville, Kans.
Thanks for those kind words. We will do
out hest here, and aith the support which
you expressed, there is no doubt of our
suceess,)

L

ROBERT S. STOCKTON, 95, writes:
“The class of '95 was responsible for the
aorganization of the Alumni Association,
and our committee under Joe Kennedy de-
signed the alumni pin still in use .. . I
was secretary for the first 8 years and
arranged the annual meetings at the
Windsor and later at the Albany Hotel,
When I left Mines, I was president for
two years—moved to Canada and grad-
ually lost contact except through THE
MINES MAGAZINE.

“The menticn of Tin Cup reminds me
that as a boy I read a story in the St
Nicolas Magazine called the ‘Pink Board-
ing House. In 1888 or 1889, I took a trip
with the Nichols family and Johnny
Adams from Silvercliff to Aspen with a
four-mule freight team. Johnny went to
get work hauling ore, and the Nichels
family and household goods were the load.
Mr, Nichols was an assayer and had
opened an assay office in ‘Tourtelletts
Park near Aspen, We drove up the Ar-
kansas to Buena Vista and then up Chalk
Creek and over tweo ranges and passed
through the village of Tin Cup, and 1
thought it so remarkable to have seen the
[ocation of the story.”

(Editers Note: To those around Den-
wver, you see that Pete Smythe’s Tin Cup
did actually exist until he tusisted on mow-
ing it to "East Tin Cup” by “stimulated
remote control.’)

& &,

RONALD P. FITZGERALD, ‘10,
writes, “When a man graduates with a
degree from CSM he is thereafter a
MINES man for the rest of his life
(whether he likes it or pot, or whether
he shows signs of cooperating with the
Alumni Association or not), He may in
fact, be quite an individualist, and out
mainly to accumulate money and repu-
tation for himself alone, without remem-
bering the Alma Mater from whom he
got his original training.”

DR. WILL V., NORRIS, 21, writes:
“At the present moment I am in Tair
health, in fact considerably better than a
few years ago. However, I have decided
to retire from active teaching at the end
of the present academic year, having quit
all administrative duties a year ago. I
was assistant to the President; chairman
of the Division of Science, and consulting
engineer on campus planning (Portland
State College) for many years. We are
not sure what we will do after September,
mayhe move to southern California where
the weather is better.

“Y hepe to visit Golden sometime in the
near future.”

(Editor's Note: We'll be pxpecting you
and should he in our new offices an the
secand floor of Guggenheim. WHF.)

L #

JAMES B. COPELAND, ’57, writes
that after working for the Bunker Hill
Co. at its Bunker Hill Mine, Kellogg, 1da.,
for the last six months he has accepted a
position with Sunshine Mining Co. of Kel-
logg as a mining engineer. He writes:
“The Sunshine Mine, in Big Creek Can-
von east of Kellogg, is the largest single
Inde producer of silver in the world with
an average annual production in excess
of 6 million ounces. The ore, which is
mainly tetrahedrite assaying about 30
ounces per ton, is hoisted 4000 feet
through the Jewell shaft at the rate of
950 tons per day.”

% ¥

CHARLES E. STOTFT, °25 writes:
“With regard to my doing a short article
for THE MINES MAGAZINE, I have
been giving it some thought and will do
so providing you are oot in a hurry, The
‘I'sumeb Story’ by M. D). Banghard ap-
peared in publications of The Mining and
Metallurgical Society of America some
years ago, which as I recall, briefed the
historic background and events leading up
to the acquisition of the mine by the
corporation and bringing the property
into production; also a description of
mining and milling methods. There have
been many developments since that date,
both in the successful exploration of the
ore body to a depth of 4,350 feet and im-
provements in the metallurgy and en-
largement of plant with increased produc-
tion of our six products, copper, lead,
zine, silver, cadmium and germanium.

“For the next two years I will be pretty
well tied up in pushing the construction
of copper smelter, germanium recovery
plant at Tsumeb, and the exploration de-
velopment and eguipping of our nearby
copper-lead mine at a place called Kom-
bat, some 40 miles distant. However, I
shall try my best to get out a brief article
on general lines for THE MINES MAG-
AZINE,

“We find the climate about the same as
Rhodesia but, nevertheless, somewhat en-
ervating, Fortunately malaria has been
eradicated in our mining area and we are
not plagued with any other tropical dis-
eases. Recreational facilities are unlimited
here if you like the outdoors. The main
thing is to find time to enjoy them, Big
game hunting is pessible but it takes time,
However, I keep up my rifle practice on
the local rifle range, and in spite of my
white hair and ‘new eyes, have man-
aged to cart away several prizes.”

(Editor's Note: Tsumeb, South West
Africa, property kas a fascinating history
and a prosperous future seems assured.
W.W.F.)

CLASS NOTES
(Continued from page 43)

J. R. McKEE advises that his new
address is ¢/o Perforaciones A Chorro,
Apartado 93, Anaco, Estado Anzoategui,
Venezuela.

RICHARD D. RHINESMITH, liaison
engineer for the Atlas Missile Project,
Air Force Ballistic Missile Div, of ARDC,
lives at 2501 Warren Ave., Cheyenne,
Wryo.

KING G. ROBERTSON, professional-
scientist metallurgist for Dow Chemical
Co., lives at 3840 Elmburst Pl, Boulder,
Colo.

THECDORE F. SCHOMBURG lives
at 1301 Pierce 8t. Lakewood, Colo.

WILLIAM H, SMITH, formerly of
Woichita, Kans., is geophysical trainee for
Phillips Petroleum Co, with address 614
Phillips Apartment Hotel, Bartlesville,
Okla.

2ND/LT. RICHARD M. SWERD-
FEGER, whose mailing address is Baker-
Scarborough Apts.,, R.D. No. 2, Aberdeen,
Md., writes that his active duty service
in the U, 8. Army will terminate on June
0.

U ‘TIN THEIN may be addressed ¢/o
Burma Corp. Lid., 44 Thayre St, Ran-
goon, Burma.

STEVEN G. ZORICHAK is living at
4325 Otis, Wheat Ridge, Colo.

1960

WARREN ARNOLD, now employed by
Exeter Drilling Co., lives at 1260 Logan
St., Apt., 304, Denver, Colo.

DPONALD H. HOWELL, driller for
Ideal Cement Co., lives at 717 Arapahoe
St., Golden, Colo,

CLASS NOTES—Received too late to list
by classes.

KENNETH 1. SEIBERT, '52, is now
vice president in charge of operations for
Straight Line Filters, Inc. His address is
P.0. Box 291, Wilmington, Del.

JOHN H. TURNER, ’57, will complete
his tour of active duty with the Army on
May 1. Lt. Turner has been stationed at
Fort Hood, 'T'exas. After his discharge
from the Army, he wilt have a temporary
address at 914 Blake Ave., Glenwaood
Springs, Cola.

LUIS A, NOGALES, who attended
Mines with the class of 1923 and received
his E.M. degree at South Dakota School
of Mines in 1925, left Lima, Peru, recent-
ly for Brazil and Bolivia for a six months
mine examination project for a U, S, com-
pany. He will return to Lima the first part
of November. His address during the next
six months will be Casiila 1106, La Paz,
Bolivia,

Changing Your Address?
NOTIFY US PROMPTLY
The Mines Magazine
1612 Illincis Street
Golden, Colo.

IN MEMORIAM

Leo A. Scherrer

Leo A. Scherrer —a man who
throughout his life extended a helping
hand to others less fortunate than
himself—died Feb, 29 at his home 1n
Seattle, Wash. Services were held at
St. Alphonsus Church on Maxch 2
with the remains being placed in

‘Washelll Mausocleum.

During 24 years of happy married
life, Mr. and Mrs. Scherrer adopted
three children, six other children
lived in their home from nine to 20
years, and a number of other young
people were put through college.
During the war, the Scherrers had
over 4,000 boys in their home over-
night and served more than 20,000
meals to servicemen. Mr, Scherrer’s
generosity knew no limitations and he
left thousands of friends of all colors
and creeds in all walks of life.

Born in East St. Louis, Mo., on
November 12, 1901, he moved to
Pueblo, Colo., as a child and was
educated in the Pueblo public schools.
With the thought of eventually sell-
ing mining engineering equipment,
M. Scherrer enrolled at the Colo-
rado School of Mines and graduated
in 1924 with an E.M. degree. He
was about to accept a position with
Youngstown Steel & Tube Co. when
his grandfather’s health failed, so in-
stead he went to Los Angeles to look
after his grandfather’s affairs—as
representative of several toy manu-
facturers. He liked the work so well
that it became his life's vocation.

For the next 10 vears he traveled
11 western states. In 1934 he moved
to Seattle and on Nov. 7, 1935 he
married Miss Bernice Wise. His
company, the Leo A. Scherrer Co,
represents some of the top toy manu-
facturers in the United States.

Organizations to which he belonged
were the American Institute of Min-
ing and Metallurgical Engincers, Far
Western Toy Club, Colorado School
of Mines Alumni Association, Eta
Omega Delta, Seattle Tennis Club,
and Washington Athletic Club,

Survivors include his wife, Mrs.
Bernice Wise Scherrer, and three
adopted children: Leo A., Jr., Edwin
C., and Nancy Ann.

Daniel Harrington

Daniel Harrington, who gradu-
ated from the Colorado School of
Mines in 1900, died March 24 in
Arlington, Va.

Nationally recognized for promeo-
tion of mine safety, Mr. Harrington
was chief of the Health and Safety
Division, U.S. Bureau of Mines,
Washington, D.C., when he retired
in April 1948. During his career he
wrote more than 250 articles about
problems involving health, ventila-
tion, dust and safety in the coal and
metal mines of this country., He was
a 1948 recipient of the Colorado
School of Mines’ Distinguished
Achievement Award for his contribu-
tions to mining safety.

Born April 26, 1878 in Denver,
Mr. Harrington graduated in 1896
from West High School and received
his EM. degree from Mines four
years later.

His first professional job was that
of mine surveyor at Utah Fuel Cos
Sunnyside Mine. During his seven
years at Sunnyside, Utah, he became
successively construction superintend-
ent and chief engineer.

In 1907 he was construction engi-
neer at the Eureka, Utah metal mine
operations of U.S. Mining Co. He

engaged in consulting work from
1908 through 1909, and in 1910 he
became general superintendent of the
coal operations of the Big Horn Col-
leries at Crosby, Wyo.

In 1914 he was appointed mining
and supervising engineer in charge of
investigation worl in mining west of
the Mississippi River for the U.5.
Bureau of Mines, a position he held
until 1924 when he returned to pri-
vate consulting work in Salt Lake
City for two years,

Mr. Harrington was recalled in
1926 to the U.8. Bureau of Mines as
chief engineer of the Safety Division,
and in 1933 he was named chief of
Health and Safety Division.

Survivers include three daughters,
Mrs. Mary Lord and Miss Florence
Harrington, both of Arlington, and
Mrs. Cecile Foster, Chevy Chase,
Md.; a brothey, Thomas 5. Harring-
ton, Denver; two sisters, Miss Ann
G. Harrington, Denver, and Mrs.
Thomas G. Evans, Brooklyn, N.Y.;
five grandchildren, and two great-
grandchildren,

George G. Goodwin

George G. Goodwin, a 1920 min-
ing enginecering graduate of the Colo-
rado Schoel of Mines, died March
13, at a hospital in Fresno, Calif,
following a heart attack the night be-
fore at his home.

Born in 1896 in Kansas, Mr.
Goodwin had lived in Fresno for
over 40 years. In 1921, a year after
his graduation from Mines, he and his
twin brother, Edward H. Goedwin,
purchased the Pacific Tent and Awn-
ing Co.

Mr. Goodwin was a member of the
University - Sequoia-Sunnyside Club,
the Masonic Lodge and a former
member of the Fresno Rotary Club.
He was a veteran of World War L.
In November 1938 he took a boat
trip around South America—stopping
at many ports and looking up old
classmates wherever possible.

Survivors include his wife, Mrs.
(3ail H. Goodwin; a son, Thomas E.
of Sacramento; a daughter, Mrs. Fu-
gene C. Bricker of Fresno; two broth-
ers, Edward H. of Fresno and Harry
of Joplin, Mo.; a sister, Mrs. Hazel
Johnson of Illinois, and six grand-

children.

Alfred P. Busey, Jr.

It is with regret that we learn from
the family of Alfred P. Busey, Jr,
of his death on June 22, 1959. Mr.
Busey, who graduated from Mines in
1905 with an E.M. depree, was a
long-time resident of Burlingame,
Calif., and was a life member of the

CSM Alumni Association.
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FROM THE LOCAL SECTIONS

Minutes of Section Meetings should be in the Alumni Office by the 15th of the Month preceding Publication.

ALABAMA

Birmingham Section

Pres.: Joseph Hohl, 25
Sec.: Richard White, 42
249 Flint Dr., Fairfield

ARIZONA

Arizona Section

Pres.: Bob Thurmond, '43

V. Pres,: Gene Klein, 43

Sec,: John H, Bassarear, ’50

¢/o Pima Mining Co., Box 7187, Tucson
Annual meetings: First Monday in Decem-
ber; 3rd Sunday in May {annual pienic).

Four Corners Section
See New Mexico for officers

CALIFORNIA

Bay Cities Section

Pres.: John D. Nell, ’51

V. Pres.: Ralph D, Eakin, 48
T'reas.: Herbert D. Torpey, '51
Sec.: Charles G. Bynum, '26
2810 Loyola Ave., Richmond

Southern California Section
Pres.: Raymond E, McGraw, '53

V. Pres.: Murray C. McKinnon, ’52
Treas.: J. R. Leonard, 42

Sec.: Howard D. Squibb, '34

2215 E. Sycamore 5t, Anaheim

COLORADO

Denver Section

Pres.: Ronald F. Lestina, 'S0

V. Pres.: Hugh Wallis, '28

Sec.-Treas.: Patrick C, Brennan, *53

1893 S. Leyden, Denver 22

Office: AC 2-2060

Luncheon meeting every third Tuesday
each month, Denver Press Club, 1330
Glenarm PL

Four Corners Section
See New Mexico for officers

Grand Junction Section

Pres.: John Emerson, '38

V. Pres.: Tony Corbetta, *48

Sec.-Treas.: Joe Hopkins, Ex-'37

1235 Ouray Ave., Grand Junction
DISTRICT OF COLUMBIA

Washington, D. C. Section

Pres.: Charles T. Baroch, '23

V. Pres.: Vincent G, Gioia, ’56 _

Sec.-Treas,: Thomas E. Howard, '41

9511 Nowell Dr., Bethesda 14, Md.

Luncheon meetings held every 2nd Thurs.

noon at Sphinx Club, 1315 K St, N. W,

ILLINOIS

Great Lake Section {Chicago)

Next meeting will be Sunday afterncen
social for Miners and their wives to be
held at the home of Henry Parfet, 49,
332 Neola, Park Forest, Ill, from 3 to §
p.m., June 12, For further details call
Charles Fitch, 49, ¢/o Charles Ringer Co.,
7915 Lxchange Ave., Chicago 17, 1L

© KANSAS

Kansas Section

Pres.: Francis Page, 39

Sec.: James Daniels, ‘51, AM 5-0614
205 Brown Bldg.,, Wichita

Meetings: Called by Sec. Contact Sec.
for date of next meeting
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LOUISIANA

New Orleans Section

Pres.: Gearge Burpess, '49

V. Pres.: Emory V., Dedman, ’50
Sec.-Treas,: Thomas G. Fails, ’54
6334 Essex Ct,, New Orleans 14

MINNESOTA

Iron Range Section

Pres.: Paul Shanklin, 49

V. Pres.: Leon Keller, 43
Sec.-T'reas.: James Bingel, ’53

50 Garden Dr., Mt. Iron, Minn,
Exec. Com.: Wm. Gasper, 43 and
Rabert Shipley, 52

MISSCURI

St. Louis Section

Pres.: Earl L. H, Sackett, '13
Sec,-Treas.: E, W, Markwardt, X-'32
621 Union Ave., Belleville, I,

MONTANA

Montana Section

Pres.: John Suttie, '42

V. Pres,: John Bolles, 49
Sec.-Treas,; Wm. Catrow, 41
821 W, Silver St, Butte

NEW MEXICO

Four Corners Section
Pres.: Dick Banks, ’53

V. Pres.: Tony King, 57
Sec. Treas.: Tom Allen, '41
2104 E, 12th St., Farmington

NEW YORK

New York Section

Pres, & T'reas.; Ben F. Zwick, ’29
Sec.: H. D. Thornton, 40

Union Carbide Olefins Co.

30 E. 42nd St, New York City

OHIO

Central Ohio Section

Pres.: Roland Fischer, '42
8ec.-Treas.: Frank Stephens, Jr., ’42
Battelle: Mem, Inst, Columbus

Cleveland Section

Pres.: Charles Irish, 's50
Treas.: Theodore Salim, ’53
Pennsylvania-Ohio Section
See Pennsylvania for officers

OKLAHOMA

Bartlesville Section

Pres.: R. C. Loring, ’37 and ’39
V. Pres,: C. T. Brandt, 43
Sec.-Treas.: W. K, Shack, '51
4726 Ambherst Dr,, Bartlesville

Oklahoma City Section

Pres.: Lynn Esvin, 40

V. Pres.: Clayton Kerr, '30

Meetings the 1st and 3rd Tuesday of each
month at the Oklahoma Club

Tulsa Section .

Pres.: Chester H. Westfall, Jr., '52
V. Pres.: Broak Tarbel, 50
Sec.-Treas.: Charles J. Diver, 52
528 8. New Haven, Twulsa 12

PENNSYLVANIA

Eastern Pennsylvania Section

Pres.: Samuel Hochberger, 48
V. Pres,, Sec-Treas,: Arthur Most, Jr., '38
9t 7th 8t, Fullerton

Pennslvania-Ohio Section

Pres.: L. M. Hovart, '50
Sec.-Treas.: George Schenck, ’52
7130 Thomas Blvd., Pittsburgh
Meetings wpon call of the secretary

TEXAS

Houston Section

Pres.: Jack Earl, '53

V. Pres.: John C. Capshaw, ’54
8ec.-Treas.: Nick Shiftar, *40
5132 Mimosa St.,

Bellaire, T'exas

North Central Section

V. Pres.: Howard Itten, 41
Sec.-Treas.: Harley Holliday, 42
4505 Arcady Ave, Dallas 5
Sec.-T'reas.: John Thornton, 50
609-B Scott 8t., Wichita Falls

Permian Basin Section

Pres.: YVan Howbert, '51

V. Pres.: Hal Ballew, *51

Sec.-Treas.: Tom McLaren, '52

4301 Mercedes, Midland

Luncheon meetings held first Friday of
each month at the Midland Club.

South Texas Section

Pres.: James Wilkerson, "31

V. Pres.: Edward Warren, 50
Sec.-Treas,; Richard Storm, ’53
10067 Milam Bldg., San Antonio

UTAH

Four Corners Section
See New Mexico for officers

Salt Lake City Section

V. Pres.: Joe Rosenbaum, ’34
Sec.-Treas.: Kenneth Matheson, Jr., '48
614 13th Ave.,, Salt Lake City

WASHINGTON

Pacific Northwest Section

Pres,: Wm. Douglass, ’11
Sec.: C. Ted Robinson, 53
16204 S.E, 3th, Belleview

WYOMING
Central Wyoming Section

Pres.: John Newhouser, '50

Sec.: Adolph Frisch, '53
2805 O’Dell Ave., Casper
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LOCAL SECTIONS OUTSIDE
U. 5 AL

CANADA

Calgary Section

Pres.: R. F. Zimmerly, 47

V. Pres.: J. 8. Irwin, Jr., ’54
Sec.-Treas.: G. L. Gray, ’50

1304 4th St. S.W., Calgary

Luncheon meetings held 3rd Monday of
each month in Calgary Petroleum Club;
visiting ‘alumni welcome. .

PERU

Lima Section

Pres.: Richard Spencer, ’?-1-
V. Pres.: Martin Obradovie, ’53

.

Sec.-Treas.: Norman Zehr, °52

Casilla 2261, Lima

Meetings first Friday of each month,
12:30 p.m,, Hotet Crillon (April through
December), or on call.

PHILIPPINES

Baguio Section

Pres,: Francisco Joaquin, '26
V. Pres.: Claude Fertig, x-'27
Sec.: P, Avelinoe Suarez

Balatoc Mining Co., Zambales

Manila Section

Pres.: Anselmo Claudig, Jr., 41
V. Pres.: Rolando Espino, '41 i
Sec.-Treas.: Edgarde Villavicencio, x-40

TURKEY

Ankara Section

Alumni visiting Turkey contact either:
F. Ward O'Malley, 42, Explr. Mgr,
Tidewater 0il Co., Kumrular Sokakb,
Yenisehir Ankara; Tel. No. 21328, .
Ferhan Sanlav, '49, Turkiye Petrolleri
A. O, Sakarya Caddesi 24, Ankara; Tel,

No. 23144,
VENEZUELA

Caracas Section

Pres,: William A, Austin, Jr., 127
V. Pres.: G. V. Atkinson, 48
Sec.-Treas,: T. E. Johnson, '52
/o Phillips Petr. Ca.

Aptdo 1031

Asst. Sec.~Treas.: R, L. Mepk, ’51
¢/o Creole Petr. Corp.

Aptdo 38%

+ Annual Mining Convention Dinner was held Thursday, April 21,
duced to those present, and this concluded the only formal program. An over
dinner, the good feflowship, and the complete lack of speeches.
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at the Denver Press Club. New officers of the DenverlSecHon were infro-
flow crowd of 138 Miners and their wives enjoyed the fine steak



Denver Section

Twenty-nine Mines men and three
guests attended the combined meeting
of the Denver Section and the CSM
Quarterback Club held March 15 at
the Denver Press Club. Guests were
Dean Lahr, outstanding student from
North Denver High 5School, and
CSM Coaches Joe Davies and Jack
Hangock,

At the regular meeting on Tuesday
noon, April” 19, the Denver Section
elected the following officers:

Ronald F. Lestina, ’50, president
Hugh A, Wallis, '28, vice president

Patrick C. Brennan, ’53, secretary-
treasurer

John Bernstein, 47, past vice-presi-
dent, presided during the election.

Following the election, Coach Fritz
Brennecke discussed our chances in
the forthcoming relays to be held at
Brooks Field on Saturday the 23rd.

Those present at the meeting were:

Frank C. Bowman, '01; Warren Pros-
ser, '07; Mills E. Bunger, '09; George H.
Roll, ’19; Oran L. Pack, '26; Hugh A.
Wallis, '28; H. F, McFarland, '32; H. K.
Schmuck, *40; L. C. Pakiser, Jr.,, Lee
Scott, *42; Bob Davison, Douglas Ball,
Peter Burnpett, '43; Don Roe, ’44; John
Bernstein, Frank Seeton, 47; Ken Nick-
erson, John Flynn, '48; Bob Torpey, '49;
Ron Lestina, Ed Karn, '50; D. H. James,
Howard K. Loenshal, Wendell W, Fertig,
Charles M. Stoddard, ’51; Patrick Bren-
nan, Robert E. Johnson, Marvin A. Kunde,
jim Streh, J. R. Rass, '52; Fritz Bren-
necke, faculty, and Dave Johnston, ex-
faculty.

Grand Junction Section

Joe Hopkins, secretary, reports
that Coach Fritz Brennecke of the
Colorado School of Mines was in
Grand Junction to interview pros-
pective Mines students, local coaches
and all Alumni at 8 p.m. Wednes-
day, April 13, in the R.E.A. Build-
ing, 2727 Grand Ave. Coach Bren-
necke showed a movie on the Mines-
Western State foothall game, Chair-
man of the Refreshment Committee
was Marian Kohler.

Housfon Section

Nick Shiftar, secretary-treasurer,
reports that the regular monthly
luncheon meeting of the Houston Sec-
tion was held April 6 at the Houston
Club. No business was brought before
the meeting.

Those attending the meeting were:

A. G. Wold, 07; 8. A, Mewhirter, *17;
M. L. Euawer, 25; L G. Burrell, '31;
Frank Lindeman, '33; R. A. Kerr, '36;
J. Biegel, ’39; Lynn Erwin, 40; M,
Malek-Aslani, ’50; William ]. Johnston,
'$1; Bob Turley, ’52; Jack F. Earl, ’53.

62

Lima Section

Newly clected officers for 1960
are;
Richa}'d N. Spencer, '34, president
Martin Obradovie, '53, vice-president

Norman R. Zehr, ’52, secretary-treas-
urer

We are especially glad to have
Martin Obradovic as one of the of-
ficers as he rtepresents the “Sierra
Group” of our membership, which
is a large part of our organization.

On April 1, the first Friday of the
month, we had our first regular
Funcheon meeting of the 1960 season.
It was held, as usual, at the Hotel
Crillon, Present were Robert Couch,
'36; Martin Obradovic, ’53; Rich-
ard Spencer, '34, and Norm Zehr,
'52. We were again able to take ad-
vantage of the wonderful “senoritas”
which are available at the Hotel, To
clarify such a remark, I should add
that a “senorita” can also be a small
shell fish, much like a scallop, which
when properly prepared by breiling
in the shell with Parmesan cheese, is
a real delicacy. (We did feel that an
cxplanation was in order.)

Business discussed included the
possible enrollment of two Peruvian
engineers in the Graduate School and
the possible enrollment of a third
Peruvian now in the U.S, We also
talked about our plan to have a cock-
tail party before the annual AIME
dinner-dance, which is usually held in
June. It was agreed that a large
number of our members would be in
Iima for that affair.

The next luncheon meeting will be
held on the 6th of May at 12:30 in
the Hotel Crillon. We hope that
some visiting Miners will be able to
attend, and ask that they contact
Norm Zehr at Ingersoll-Rand Co, in
Lima.

Norman R, Zehr, sec.-treas.

Oklahoma City Section

Oklahoma City Section of the
CSM Alumni  Association held a
noon meeting March 10 at which
time George W, Clarke, 23, was host
at the luncheon honoring ¥ritz Bren-
necke, CSM director of athletics, and
high school students from the area.

Coach Brennecke pave an inter-
esting talk outlining the building pro-
gram, the development plan, the
school work and curricula, and the
athletic program being followed at
this time, Alumni in this area appre-
ciated the opportunity of visiting with
Coach Brennecke and of hearing
about Mines.

Guests present included three mem-
bers of the Northwest Classen High

THE MINES MAGAZINE e

School of Oklahoma City football
team, who were the State Champions
of Oklahoma for 1959. These sen-

iors were Jim Shock, Rick Dunlevy
and Ron Hunt.

Alumni present at the meeting
were:

Fred A. Lichtenheld, '20; George W.
Clarke, '23; George Pasquella, *24; C. D.
Kerr, ’30; 1. 8. Montgomery, '31; W. A.
Van Hook, '35; Walt Pearson, '39; George
S, Smith, '45; Edward ], Johnson, R. E.
McMien, 49; G. M. Houchins, 52
Charles E. Ramsey, Jr., ’58.

Southern California Section

Southern California Section has
elected the following officers:

Raymond- E. McGraw, ’53, presi-
dent

Murray McKinnon, '52, vice pres-
ident

J. R. Leonard, ’42, treasurer
Howard D. Squibb, ’34, secretary

However, Murray has been trans-
ferred to the Mobil Oil Co.’s office
in Durango, Colo., effective in mid-

April. (See Class Notes.)

The Section sponsored a meeting
with Dr, John W Vanderwilt at the
Engineers Club in Los Anpeles on
the evening of April 22. About 35

Miners and their wives attended.

Editor’s Note: Pres. MceGraw
promised a more complete report of
the meeting for our June issue.

Washington, D.C, Section
The Washington, D). C. Section

held its winter dinner-dance meeting
at the Almas Ternple on Jan. 23, The
following Miners and their wives
were present:

John J. Croston, x-'20; Gus L. Neu-
mann, '21; Frank E. Johnsen, Sam G.
Lasky, W.' T. Millar, *22; C. T\ Baroch,
Joe MeBrian, '23; Hollis J. Joy, Al 8.
Wyner, ’25; Howard C. Parker, '#1;
Horace T. Reno, Fred G. Van Stratum,
48; Taber dePolo, 49,

Tom Howard, ‘41, and Dave Caldwell,
'S0, were present single status, and Mz.
and Mrs. Cloyd Smith were guests,

From 12 to 24 Miners continue
meeting every second Thursday of
the month at the Sphinx Club of the
Almas Temple, 1315 K St, N.W.
The excellent smorgasbord and good
fellowship yields a Mines session of
a high order, and those who cannot
make these meetings are missing a
pleasant hour of relaxation.

The Section held its Spring dinner-
dance tnecting on April 23.

Charles 'T". Baroch, president.
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CSM Depariment of Mining, 1960

During a recent conversation, the
point was made that many graduates
of any school do not return after
their graduation. For them school
stands still—it is always the same as
they knew it. The faculty, courses,
and facilities are thought of as un-
changing except possibly an occasional
chance comment such as, “I wonder
what happened to old Dr. so and so?”

Throughout the years many things
have changed at Mines, and the Min-
ing Department is no exception. The
faculty has changed, continued alter-
ations have changed the interior of
the old Mining Building. But first
vou should meet the faculty, starting
with those who are senior .in length
of service.

LUTE J. PARKINSON, Mines
'23, has been professor and head of
the department since September 1952.
Upon graduation, Professor Parkin-
son went to Africa and spent the
next 20 years there. During this pe-
riod he was head of the Department
of Planning and Study for Dapga-
fontein Mines Limited, and later
served as peneral manager for three
different companies at various stages
of his career: Companhia de Dia-
mantes de Angola, the Consolidated
Diamond Mines of South West Af-
rica, and the parent DeBeers Co.

The following eight years were
spent in mine examination work in
Brazil and as a mining consultant

in Chile,
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By MAYNARD F. AYLER, '45

At “Mines,” in addition to admin-
istrative duties, he regularly teaches
a course entitled Mine Examination
and Valuation. During summer
school, or when necessary, he teaches
any of the several other courses nor-
mally taught by the department staff.
For variety he heads up a group of
visiting lecturers at (Guanajuate Uni-
versity in Mexico and has lectured at
other schools of mines in America,
Furope, and South Africa.

NILES . GROSVENOR also
joined the department faculty in Sep-
tember of 1952, During Warld War
I1, he spent five years with the U. 8.
Air Force. He was graduated from
“Mines” with an E.M. Degree in
1950 and received his M.S. Degree
from the same department in 1952.
He taught in the department until
1957 when he took a vear's leave to
attend Columbia University. As soon
as his thesis is completed, he will re-
ceive a Ph.ID. in the field of rock me-
chanics, from Columbia. In addition
to this formal training, he is a Certi-
fied Coal Mine Foreman in Colo-
rado.

During summer periods, he has
been in charge of ice tunnel excava-
tion for the U. 8. Army Corps of En-
gineers in Greenland and has worked
for Kermac Nuclear Fuels, Kerr-
McCGee Oil Co., and San Miguel
Power Co.

Courses taught by Professor
Grosvenor include Mining Methods,
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Rock Mechanics, Coal Analysis, and
Mine Surveying.

CHARLES O. FRUSH joined
the staff as associate professor in
1956. He was graduated as a Min-
ing Engineer from lowa State Col-
lege in 1941. After graduation, he
joined the engineering staff of the
Chile Exploration Co. at Chuquica-
mata, Chile. In 1944, he joined the
1. S. Smelting, Refining, and Min-
ing Exploration Co. at Eureka, Nev.
A vear later he returned to lowa to
assist in the organization, develop-
ment, and operation of a new coal
mine,

In 1945 he joined the Mining De-
partment staff at Towa State Univer-
sity, did graduate work, and was on
the staff of the Towa Engineering
Experiment Station doing research on
the utilization of coal mine wastes.

Courses taught by Professar Frush
include Mine Surveying, Mining
Law, Surface Mining, Mine Plant,

“Tunneling, Mineral Economics, Coal
Preparation, and Mine Safety.

In September 1957, JOHN MOSS
JONES joined the department staff
as an instructor. He was graduated
in 1955 with a First Class Honors
Degree in Mining from the Univer-
sity of Wales. He spent five years
with the National Coal Board in the

United Kingdom during which time
he received a Mine Managers Cer-
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tificate. In 1957 he received a Mas-
ter's Degree in Mineral Economics
from Pennsylvania State University:
For the last two years he has been
ventifation consultant at the Climax
mine of American Metal Climax Co.
He is currently working toward a
Ph.D. in mining.

Courses taught by Mry. Jones in-
clude Introduction to Mining, Mine
Industrial Engineering, Statistical
Analysis, Penetration and Fragmen-
tation, Mine Administration, Mine
Ventilation and Air Conditioning,
and Advanced Air Conditioning.

In February of 1958, MAY-
NARD F. AYLER, a 1945 graduate
of the Mining Department of
“Mines,” jeined the department staff
as an instructor. During the inter-
vening 12 years he worked for 18
months as an engineering geologist
for the U. 8, Bureau of Reclamation;
served for one year with the U. S.
Army; worked as a petroleum geolo-
gist in several parts of the U. S. dur-
ing a five year stay with the Califor-
nia Co.; and spent the remaining
years as a mining consultant special-
izing in mine examination, valuation,
and exploration, He currently is
working toward an M.S. Degree in
Mining.

Courses taught include An Intro-
duction to Mining, Mine Explora-
tion, Mine Development, a Mining

DR, JOHN 8. RINEHART is
the most recent addition to the de-
partment staff, having joined the fac-
ulty as a professor in September 1958,
In 1934 he received a B.S. Degree in
Education and the following year re-
ceived an A.B. Degree in Physics
from the Northeast Missouri State
Teachers College. In 1937 he re-
ceived an M.S. Degree in Physics
from the California Institute of Tech-
nology and a Ph.D. Degree in Physics
fram the State University of lowa in
1940. Dr. Rinehart has taught at
Fort Hays Kansas State College,
State University of Iowa, Wayne
University, New Mexico School of
Mines, University of California, Har-
vard University, and has lectured at
Cambridge University in England.

He has worked on several povern-
ment research projects, including one
concerned with problems of fracture
and deformation of materials when
subjected to impact loads and explod-
ing charges. In 1955 he became as-
sistant director of the Smithsonian
Astrophysical Observatory and  re-
search associate at Harvard Univer.
sity, the post he left to join our de-
partment staff,

Dr. Rinehart’s function in the de-
partment has been to direct and ex-
tend pgraduate studies. A plan was
adopted to establish a center for grad-
uate study and research in the gen-
eral areas of fragmentation, impact,
and explosion dynamics as applied to
the mineral industry. In addition to
his research and graduate school
duties, Dr. Rinehart teaches Impul-
sive Loading Phenomena I and 11.

It should be noted that the entire
staff has joined the Mining Depart-
ment since 1952, They have brought
wide experience in practice and in
education to the problem of changing
and modernizing the curriculum as
a whole. In some cases, course names

remain the same, but content has

changed so that it remains current or
even ahead of the rapid developments
of the day. "F'o do this it is necessary

In the past ten years, Mine Rescue
and First Aid, Fire Assaying, and
Accounting have been dropped from
the required list. Mining Methods,
Mine Examination and Valuation,
Mine Ventilation and Mine Survey-
ing have all been reduced in scope.
It is now suppested that Mining
Methods be included with Mine De-
velopment to make room for a course
in Quality Control.

Courses in Mine Industrial Engi-
neering, Rock Mechanics, Statistical
Analysis, and Soil Mechanics (an
elective at present) have been added.
In all cases, more stress is placed on
the analytical approach, with due at-
tention to historical background.
“Why” is now more important than
“how.” More stress is placed on cur-
rent articles in technical publications
and less on texts that grow obsolete
in the light of present rapid progress.

The facilities within the depart-
ment are continually being improved
and are quite modern, This leads to
better teaching and enables the stu-
dent to enter industry “abreast of
the times” rather than being bur-
dened with knowledge that is already
passe. Thus he has the knowledge
necessary to be of immediate use to
his employer.

The Mining Department wishes to
extend an invitation to each of you to
come and visit the department, If
you cannot gain first hand informa-
tion by a visit, write and ask for any
information that you may need.

(Editor’s Note: Additional infor-
mation on curriculum and pictures
of facilities will be given from time
te time. See the article, “Experimen-
tal Mine” in this issue.)

TECHNICAL MEN WANTED

U, 8. Atomic Energy Commission,
Grand Junction Operations Office, in
Announcement No, 456 states that
the following positions were open to
qualified applicants at date of an-
nouncement:

Project Engineer, Piqua, Chio, G8-13,
$10,130 per annum.

Scientific Analyst, GS-11 to GS-12,
$7030-9539 per annum.

Metallurgist, GS-12-13, $5280-6885 per
annum.

General Engineer, G§-13, $10,130-11,090
per annum.

(Geological Engineers and Mining Engi-
neers, Grand Junction, Celo., GS8-11 and
(38-12, $7510-8810 per annum.

Project Engineer, San Francisco, Calif,,
G5-13, $10,130-11,090 per annum,

Engineers, Chemists, Physicists, Oak
Ridge, Tenn,, G§8-9 through G5-12, $6285-
93530 per annumn.

General Engineer, Puerto Rico, GS-14,
$11,595-12,555 per annum,

Applicants may submit Standard
Form 57, “Application for Federal

26th Annual Engineers’ Bay,
April 1-2

Engineering school graduates are
in 2 more favorable position today
than ever before to enter the manage-
ment field and achieve outstanding
success, declared Cris Dobbins, key-
note speaker at the Colorado School
of Mines 26th Annual Engineers’
Day program, April 1-Z. Dobbins,
president of Denver-based Ideal Ce-
ment Co., said his company employs
14 Mines graduates and that eight of
them are in management positions.

Diobbins stated the major obstacle

in the engineers’ path to management
was the barrier of seeing everything
in the framework of engineering.
“But,” he added, ‘‘the engineer is
superbly equipped to apply the logic
analysis to business data. He has all
the tools—the problem is that he too
often tends to exclude the illogical
and intangible from his thinking.
‘When his eyes are open to the fact
that business embraces a whole range
of problems that cannot be solved by
the technical approach, he has an edge
over his non-technical colleapgues that
they find hard to equal.

“Engineering is an honorable pro-
fession and an end in itself,” Dobbins
said, “and a good enpineer can stand
on his own feet in any company with-
out regard to management ability or
management responsibility . . . The
rapid introduction of electronics and
automation in industry should give
engineers an advantage in getting into
the management field . . . Our own
experience is graphic proof of the fact
that there is a place in management
for the engineer.”

The two-day event also included
presentation of honors and awards,
exhibits, technical sessions and dis-
cussions, engineering contests, a sports
car exhibit, a raft regatta in Clear
Creek, tours of the campus and of the
School’s Experimental Mine at Idaho
Springs, and a dance at the Brown
Palace West Hotel. Euclid P. Wor-
den, a mining engineering senior, was
chairman of CSM’'s 26th Engineers’
Day, which has evolved over a 34
year period from a simple tour of the
campus by a few engineers to an an-
nual spectacle with hundreds of par-
ticipants,

Following Mr., Dobbins’ address,
the following awards were presented:

Full four-year scholarships to Mines
to High School Seniors Wayne E. Stief-
vater of Denver, Raobert O. Schuelke, Jr.,
of Lakewood, and Douglas F. Farris of
(Golden,

A silver medal by the Colorado Engi-

neering Society to Jobn J. Selters, as Out-
standing Senior Class member.

Problem (where each student.plr& to drop or eliminate some courses to Employment,” or resumes of educa- : v Shown above are prize-winning student exhibits in Steinhauer Fieldhouse during ﬂbe 26th A pife c;;tifigatelé)?' ’the SChOogtl’sstaSIf([;ii[{])r
pares a complete report on a mining make room for others that appear tion and experience directly to the : Annusl Engineers’ Day at Mines. From top to bottom, First Prize W(nzrjn_slsr.E Mining Depart- class tca arvmb ay, as : £
property), and Mining Laboratory. more important. Personnel Branch. : ment: Second, Metallurgy Department; Third, Petroleum Refining and Civil Engineering. Junior Class member.

65
64 THE MINES MAGAZINE o MAY, 1960 THE MINES MAGAZINE ¢ MAY, 1960




P s

wleft 4o right are George Holcomb and Everett Crowell, entries in the Jack-leg Drilling

Contest.

.A certificate by Sigma Gamma Ep-
§1lon to Thomas C. Tisone, as Outstand-
ing Sephomore Class member.

A certificate by Tau Beta Pi to Don-
ald D, Snyder, as Outstanding Freshman
Class member.

Fifty dollars and a certificate from the
Denver Geophysical Society to Kenneth L,
Larper, for being top geophysics student.

A certificate and a magazine award
by [:he American Society of Mechanical
Engineers to John R. Smith, for his ex-
cellence in the field of machine design.

Honored title of “Mr. Engineer” by
vote of assembled Mines students to
James R. Heavener, geophysical engi-
neering senior.

Prizes for the best student ex-
hibits in Steinhauer Fieldhouse were
awarded on the basis of originality,
completeness and neatness, KExhibits
were prepared by the students them-
selves to illustrate the particular op-
tien or field of endeavor. All depart-
ments were represented, and judges’
decision was close. Judges were Mr.
Daobbins, CSM  Pregident John W
Vanderwilt, Dean William Burger,
Prof. Ivan Hebel, and Col, Wendell
W. Fertig of the Alumni Assn.

FIRST PRIZE. Mining Dept. Class-
room, laboratory and field ({practice
mine} problems were illustrated, Realism
was provided by the lingering odor of
burning fuse. Exhibit was difficult to
photograph since it was built in a simu-
lated mine tunnel,

SECOND PRIZE. Metallurgy Dept.
Exhibit traced the metaliurgical treatment
from raw zinc ore through the flotation
process or leaching and then electrolitic
recovery of the metallic zinc. Metailic
zinc alloyed with a small percentage of
aluminum to improve casting of small
slugs which were given as souvenirs.

THIRD PRIZE, Tie between Petro-
leum Refining and Civil Engineering ex-
hibits,

Petroleum Refining exhibit iHustrated
the treatment of oi! shale on a laboratory
scale and recovery of final end products
of gasoline, diesel oil, and heavy tars by
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distillation, fractionation and catalytic
cracking,

Civil Engineering exhibit was prepared
by the local student chapter of the Amer-
ican Society of Civil Engineers and
showed the methods of preliminary topo-
graphical, geological and geophysical in-
vestigations required to determine loca-
tion of the Glen Canyon DDam. A scale
model of the completed dam concluded
the exhibit.

E-Day Contest winners on Satur-
ray {April 2} were:
JACK-LEG DRILLING CONTEST

1st, Edward P, Jucevic and Richard
Anderson, 0.216867 in./sec.

w Loft to right are Laszlo Vid and Don
Morse, one of the |8 teams entered in the
Jack-leg Drilling Contest.

2nd, James E. Montgomery and DD, R.
Reichmuch, 0.215277 in./sec.

ird, Joseph F. Fisher and Douglas R.
Reid, Jr., 0.21492% in./sec.

HAND STEEL CONTEST {7 min.}
1st, Donald L. Morrts, 2.298 in.
2nd, Louis P. Loughry, 1.%03 in.
3rd, Marvin L. Kay, 1.841 in.

HAND MUCXKING CONTEST
1st, Marvin L. Kay, 3:48.9
2nd, Llovd 8. Jones, 5:34.8
3nd, Kenneth L. Kuxhausen, $:37.%

v Edwar.d P. Jucevic, Jr, and Richard Anderson are shown with the trophy thay wor as first
place winners of the Jack-leg Drilling Contest.
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15 ROTC Students Tour
Waterways Experiment Station

Fifteen Advanced Course ROTC
students flew to Vicksburg, Miss., for
a tour of the Army Corps of Engi-
neers Waterways Experiment Station
during spring vacation. The students,
members of the Mines post of the
Society of American Military Engi-
neers, left Lowry Air Force Base
April 13 and flew to Jackson, Miss.,
then went by bus to Vicksburg. They
returned te Mines on the afternoon
of April 16.

At the Waterways station the ca-
dets saw elaborate operating models
of the New York Harbor, Niagara
Falls and parts of the Mississippi-
Missouri-Ohio River system. This
latter model covers over 200 acres
and repreduces 41 per cent of the land
arezx of the United States. These
models are used to study the effects
of channel improvements and control
structures on normal river flow.

In addition to hydraulic models, the
cadets also saw testing laboratories for
cencrete, Hexible pavements, soils, and
other materials affecting Corps of
Engineers structures or Army mobil-
ity, The cadets were surprised to dis-
cover that the Corps of Ingineers is
the world's largest single user of con-
crete,

One afternoen of the two-day visit
was spent on the Civil War battle-
field at Vicksburg National Military
Park. Here the cadets reviewed their
military history while going over the
trenches and rifle pits of one of the
key battles of the war between the
States.

T'he trip and accommedations, with
the exception of meals, were paid for
by the Omaha District, Corps of En-
gineers.

Dr. Dodge Addresses
Earth Sciences Fraternity

Purification of saline and brackish
water was the topic discussed by Dr.
Barnett F. Dodge at a recent meet-
ing of the Mines chapter of Sigma
Xi, national earth sciences fraternity.
Dr, Dedge is chairman of the chem-
istry department at Yale University
and is naticnal Sigma Xi lecturer.

“QOlceans are an inexhaustible
source of water,” Dr. Dodge stated,
“but the salt must be removed for
most uses. Even then the purified
water will be unavailable to locations
removed more than a few hundred
miles from the sea coast.”

He maintained that the total rain-
fall on earth is adequate for all fore-
seeable needs, but that distribution
is very umequal and serious water
shortages exist In many areas.

Dr. Dodge applies 14 general
chemical processes to the purification
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w CSM membaers of the Society of American Military Engineers visit the Waterway Experiment

Station at Vicksburg, Miss. They are [lIst Row] Capt. Frederick Hamlin, Robert Crumb,
Terril Wilson, Richard Raymond, Kenneth Beech, Robert Dassler; {2nd Row) Jerry ligenfritz,
William Price, €. Hall Swaim, Myron Goldstein, Robert Johnson: {3rd Row] Mente Richard,
Scoit Turner, Robert Hinshaw, Edwin Crabtree, and George Lindroth.

v Top picture shows Niagara River and Falls model with engineer removing miniature gates
from proposed regulating dam. Bottom picture is a model which reproduces all of Narra-
gansett Bay, Rhode Island, and a porfion of the Atlantic Ccean adjacent to the bay entrance,

of brackish water as well as sea water.
Some of the processes now used by
the U. S. Department of Interior Of-
fice of Saline Water involve evapora-
tion, freezing, solvent extraction, os-
mosis and electrodialysis.

“Must of this work is typical of
engineering research as distinguished
from scientific research, in that it is
concerned with the improvement and
cheapening of existing processes
rather than discovery of new ones,”

he added.
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