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DRILLMASTER. The most versafile and pro- |
ductive blast-hole drilling unit ever developed—
completely self-pawered and self-propelled.

CLASS NOTES

When advising us of a change of ad-
dress, please confirm your position or
title and company affiliation, Give your
home address as well and indicate which
we should use for our mail to you.

1882-1930

Among our oldest graduates are: GIL-
BERT E. JEWEL "93; JAMES H., PARK.-
ER '95: W. J. ATKINSON '96; FRED
MecL STROUT ’96; ROBERT NYE '97;
CARL M, WARNECKE '97 FRED
JOHNSTON 98; and CHAS, IL
STEVENS x-'98. All are listed as address
unknown—if you can, help us to locate
them or determine whether or not they are
stil] alive.

GEORGE W. NICOLSON, '00, has
moved from Pasadena, Calif., to 8298 Ad-
ams St., Lemon Grove, Calif.

ARTHUR C. TERRILL, SR, '05, for
many years a consulting engineer in
Henderson, Nevada, has now moved to
215 Coran Lane, Las Vegas, Nevada, (We
regret listing you as “address unknown”
in the 1960 Directory but your mail sent
to Henderson came back unclaimed.)

UNIVERSAL
JACKDRILL
The easiest-handling
one man universal
drilling unit obtain-
able; converts quickly
to Stoper or Jack-
hamer drill.

SEND FOR BULLETIN
NO. 4144A

NEW DUSTLESS STOPER.
Light-weight, short-leg design
with built-in suction and pres-

sure discharge of cuttings. CARSET BITS AND SHOP EQUIPMENT

ideal for clean, low-cost roof .. . a complete line of Carset Bits, bit and rod shop
bolting. equipment HUGH R, VAN WAGENEN, 06,
. wham we have carried as retired and liv-
SEMD FOR BULLETIN NO, 4195 SEND FOR BULLETINS NO. 4146, 4187 ing in California, now reports that he is

manager, Cordillera Mining Co., which is
producing beryl from the Harding peg-
matite mine in Taos County, N. M, His
address is P. O. Box 197, Dixon, N. M.

ALBERT T. MERTES, '12, has retired
and is living at 303 N, Franklin St,
Wilmington 6, Del,

FRANK A. DOWNES, ’13, has moved Serve U.S. Prodi

A CONSTANT STANDARD OF QUALITY f{f’ﬁﬁmﬁi?“cﬁf‘f"f 0 12298 3t B in most Major Miing Areas

LEROY M. OTIS, 14, has changed his

i hi f illi k ki
address from Muirkitk, Md,, te Bex 4%, ..
In eve ryt ‘ng you need or drll Ing roc Bcnrf“i?inklin StatI;on, Washington 4, D. C. This is a progress report on a relatively new idea. Beginning

: A. B. BEALL, JR., '15, gives his new in 19 : : .
mailing address as P. O. Box 707, Gary, : 564: increasing demand for the new Card automatic bottom
o L . Ind. He was living in Sioux City, lowa. ump skips has gradually brought them into service i jori
- d Branch offices in major difies, . ROGER F, WHITE, 18, is senior en- f : i _ ? .. Y . ,g vice in a maijority
n engo an home office, 11 Brocdway, New York City grineer, Lo}s) Angeles ?Ii_vision!l_ U, ;, of the nation’s principal mining areas—from Arizona to the
- ! reasury Department, His mailing ad- Canadian line. . . .
o i R ‘ dress is 4923 Rupert Lane, La Canada, adian line. In a typical operation two of these Card skips
Calif. of approximately 150 cu. ft. capacity each are used to haul ore

ETHELBERT DOWDEN, 20, has re-
tired, having left Lima, Peru on Aug. 24.
We do not have his new address. (Let’s o
hear from you, Bert}. f 900 tons per dqy'

CHARLES A. ROGERS, ’15, has moved
from Denver to Marysville, Wash,, where
his mailing address is Route 1, Box 1067D.

PAUL C. SIMMONS, ’22, is safety en-
gineer for Phelps-Dodge Corp. with mail-
ing address 4716 E. Burns, Tucson, Ariz.

WALTER MAYER, ’22, writes that his
new address is 3985 N, Legett Ave., Chi-
cago 46, 11l

5. 8IDNEY MORTON, x-'23, lives at
2454 19th Ave., San Francisco 16, Calif,
and is president, Atlas Foundry and Man-
ufacturing Co. of Richmond, Calif. Sid-
ney was in Golden for a visit late this
spring.

J. WILFRED PATTERSON, 25, con-
sulting engineer, is living at 1135 Mur-
chison Dr., Milibrae, Calif.

WILBUR E, VOLK, x-'25, has retired
and is living at 537 N. E. 55th Terrace, " ; s, -
Miami 37, Fla. " : ) . : i

MILLARD A, JORGENSEN, ‘26, con- i
sultant for Newmont Exploration Ltd,, on.W"rks co‘ [
lives at 2163 8. High 8&t., Denver 19, 5 ' z
Cole. : 2501 WEST 16th AVE, i
DENVER, COLORAGO

up a thousand-foot three-compartment shaft at a rate in excess

In the initial year of operation, in one
such installation, these automatic skips car-
ried over 270,000 tons of rock hefore

needing attention other than routine main-

tenance. The same suvccessful design will

HYDRA-BOOM JUMBOS
convert set-up time -into drilling
time. There's no job too big or
too complex. Let our engineers
help solve your unusual drilling
problems.

SEND FOR BULLETIN NO. 4196

prove out in your next project. it can be
adapted to any capacity and specifications
with ease.

Tell us your requirements,

SHAFT JUMBOS. iR Hydro-Beom Shaft | (Continued on page 8)

Jumbos save setup time, drilling Yime and
manpower on big: vertical shaft jobs, THE MINES MAGAZINE & OCTOBER, 1960 a
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DRILLMASTER. The mo&;t'. versatile and pro-
ductive blast-hole drilling unit ever developed—
completely self-powered and self-propelled.

SEND FOR BULLETIN NO. 4179 CLASS NOTES

When advising us of a change of ad-
dress, please confirmn your position or
title and company affiliation, Give your
home address as well and indicate which
we should use for our mail to you.

1882-1930

Among our oldest graduates are: GIL-
BERT E, JEWEL ’93; JAMES H, PARK-
ER '95; W. J. ATKINSON '96; FRED
MeL STROUT '96; ROBERT NYE '97;
CARL M. WARNECKE 97 FRED
JOHNSTON '98; and CHAS. H.
STEVENS x-'98, All are listed as address
unknown—if you can, help us to locate
them or determine whether or not they are
still alive,

GRORGE W. NICOLSON, '00, has
moved from Pasadena, Calif, to 8298 Ad-
ams 5t., Lemon Grove, Calif,

ARTHUR C. TERRILL, SR, '05, for
many years a consulting engineer in
Hendersen, Nevada, flas now moved to
215 Coran Lane, Las Vegas, Nevada, (We
regret listing you as “address unknown”
in the 1960 Directory but your mail sent
to Henderson came back unclaimed.)

HUGH R. VAN WAGENEN, ’04,
whom we have carried as retired and liv-
ing in California, now reports that he is
manager, Cordillera Mining Co., which is
producing beryl from the Harding peg-
matite mine in Taos County, N. M. His
address is P. O. Box 197, Dixen, N, M.

ALBERT 'T. MERTES, ’12, has retired

UNIVERSAL
JACKDRILL
The easiest-handling
one man universal
drilling unit obtain-
able; converts quickly
to Stoper or Jack-
hamer drill.

SEND FOR BULLETIN
NO. 4144A

NEW DUSTLESS STOPER.
Llight-weight, short-leg design
with built-in suction and pres-

sure discharge of cultings. CARSET BITS AND SHOP EQUIPMENT
Ideal for clean, low-cost roof ... a complete line of Carset Bits, bit and rod shop
balting. equipment,

SEND FOR BULLETIN N©O. 4195 SEND FOR BULLETINS NO. 4146, 4187

Card Automatic

and is living at 303 N. Franklin St, Bo fine
Wilmington 6, Del. ttom DUI‘I‘IP SkIPS
T N R FRANK A. DOWNES, 13, has meved Serve U.S. Prodi
A A o ALI Y from Vista, Calif,, to 1229 §. 5th 8¢, Y R . .
Alhambra, Calif. in most Major Mining Areas

LEROY M. OTIS, '14, has changed his

» . L d -
in everything you need for drilling rock sddress from Muirkisk, Md, to Box 45, o el newe
Ben Franklin Station, Washington 4, D. C. This is @ progress report on a relatively new idea. Beginning

A, B, BEALL, JR,, '15, gives his new in 1956, i . .
mailing address as B, O. Box 707, Gary, :1 |: increasing demand for the new Card automatic bottom
. . . . 1 Ind. He was living in Sioux City, lowa, ump skips has dual i ice i ior
In eI"SOIIIRand Branch effices in major cities, ROGER F. WHgITE 8. i semior en- P skip o gra. . ly brought them into service in a majority
home office, 11 Broadway, New York City %:lneer, Los Angeles !gli.vision,l_ U g of the nation’s principal mining areas—from Arizona to the
5831 reasury Department. His mailing ad- Canadi ine. . . )
i ) ‘ ) ] dress is 4923 Rupert Lane, La Canada, ian line. In a typical operation two of these Card skips
Calif. of approximately 150 cu. ft. capacity each are used to haul ore

ETHELBERT DOWDEN, '20, has re-
tired, having left Lima, Peru en Aug. 2+
We do not have his new address. (Let’s of
hear from you, Bert}. . 00 tons per day‘

CHARLES A, ROGERS, ’15, has moved
from Denver to Marysville, Wash,, where
his mailing address is Route 1, Box 1067D.

PAUL C. SIMMONS, 22, is safety en-
gineer for Phelps-Dodge Corp, with mail-
ing address 4714 E. Burns, Tueson, Ariz.

WALTER MAYER, '22, writes that his
new address is 5985 N. Legett Ave.,, Chi-
cago 46, Ill,

S. SIDNEY MORTON, x-23, lives at
2454 19th Ave., San Francisco 16, Calif,,
and is president, Atlas Foundry and Man-
ufacturing Co. of Richmond, Calif. 8id-
ney was in Golden for a visit late this
spring.

J. WILFRED PATTERSON, '25, con-
sulting engineer, is living at 1133 Mur-
chison Dr., Millbrae, Calif.

WILBUR E. VOLK, x-'25, has retired
and is living at 537 N. E. 55th Terrace, B ‘ o, -
Miami 37, Fla, : ' . :

MILLARD A. JORGENSEN, 26, con- : ' :
sultant for Newmont Exploration Ltd., : ; onwl‘)rks co.
lives at 2163 8. High St, Denver 10, : ' - :
Colo. : 2501 WEST 16th AVE.,

. DENVER, COLORADO

up o thousand-foot three-compartment shaft at a rate in excess

In the initial year of operation, in one
such installation, these automatic skips car-
ried over 270,000 tons of rock before

needing aftention other than routine main-

tenance, The same successful design will

HYDRA-BOOM JUMBOS

convert set-up time -into drilling
time. There's no job too big or
too complex. Let our engineers
help solve your unusual drilling
problems.

SEND FOR BULLETIN NO., 4196

prove out in your next project. If can be
adapted to any capacity and specifications

with ease.

Tell us your requirements,

AR

SHAFT JUMBOS. 1R Hydra-Boom Shaft | (Gontinued on page 8)

Jumbos save set-up time, drilling time and THE MINES MAGAZINE e OCTOBER, 1960
manpower on big vertical shaft jobs, ' °

SEND FOR BULLETIN NO. 41488




NEWS OF THE MINERAL INDUSTRIES

American Metal Climax Spends
$3 Million on Potash Deposit

Nearly $3,000,000 will be spent by
American Metal Climax, Inc. to ex-
pand facilities of Southwest Potash
Corp. in Carlsbad, N. M., Frank
Coolbaugh, 33, president of AMAX,
announced recently.

This will be the second expansion
step taken by Southwest Potash Corp.
since its mine and mill were brought
into production late in 1952, The last
increase in capacity was made in 1955,

In July the Company announced
plans to build a $7,000,000 plant in
Vicksburg, Miss., to produce nitrate
of potash with chlorine as a co-prod-
uct. The plant is scheduled to come
into production in October 1961,

U. S. Silver Production
Down ? Per Cent in 1959

U. S. mine production of recover-
able silver declined 9 per cent in 1959
to 31.2 million ounces, the Bureau of
Mines reported. The 1959 loss
marked the third successive annual de-
cline in silver production, dropping
the U. 5. from second to third place
among  silver-producing  countries,
surpassed by Mexico and Canada.

All of the leading silver-producing
states, except ldaho, recorded lower
production. Fhe four leading states in
silver output (ldaho, Arizona, Utah,
and Montana) supplied 89 per cent
of the total production. Idaho’s sil-

ver ores produced about 40 per cent
of the total; and most of the re-
mainder was recovered from ores
mined chiefly for base metals.

Estimated world output of silver
declined 6 per cent in 1939 to 225
million ounces, Canada, which re-
corded a 2 per cent increase, was the
only major silver-producing country to
recard an increase. The U, 5 con-
tinued to account for nearly half of
the total consumption (including coin-
age) in the free world.

Coal Wastes May
Yield Aluminum

North American Coal Corp. of
Cleveland, Ohio, 1s building a one
million dollar plant to recover aluin-
inum from coal mine waste material.
Henry G. Schmidr, president of
North American, the nation's 10th
largest bituminous producer, said that
“production of aluminum ore could
overshadow our present activities
many fimes. We may even become a
primary aluminum producer.”

North American’s method of re-
moving silica and clay from shale to
produce aluminum sulfate is an acid
process, Aluminum sulfate is decom-
posed to make aluminum oxide—the
final step before production of pig
aluminum, Schmidt said the new
process would be “cheaper by a wide
margin” than the current $40 a ton
for imported bauxite ore.

DENVER

MILL IS

DESIGN

You get the advantage of many years of field, operating,
design and laboratory experience. You gain by our first-
hand contact with swccessful mills all over the world,
Use DECO's complete service of: {1} testing your ore,
(2) previding flow sheets, (3) designing mill layeut,
(4} providing complete mill equipment. Assures you the
best, most practical and economical way to process your
ore. Saves you ¥ime and money, For assistance in planning,
designing or expanding your mill, write, wire or phone.
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DENVER EQUIPMENT CO.

1400 17th Street o Phene CHerry 4-24466 & Denver 17, Colorade

rk = Ch.ictigq + Toronto * Yancouver ¢ Mexico, D.F. * London = Johanneshurg. .

AEC, Susquehanna Sign
Uranium Purchase Contract

The Atomic Energy Commission
and Susquehanna-Western, Inc,, of
Denver, Colo., have signed a uranium
purchase contract involving the con-
struction and operation by Susque-
hanna-Western of a uranium ore
processing mill in Karnes County,
‘exas. T'he mill is estimated to cost
about $2,000,000, and will have a
rated capacity of approximately 200
tons of ore a day.

The new mill, which is to be sit-
uated about 10 miles southwest of
Falls City, Texas, will treat uranium-
bearing ores from the southeast Texas
area. 1he contract runs to Dec. 31,
1966, and contains provisions which
reserve a portion of the mill capacity
to provide a market for appropriate
quantities of production from inde-
pendent ore producers in the area
having ore reserves developed prior
to Nov, 24, 1958,

Susquehanna-Western, Inc,, with
offices at 777 Grant 5t., in Denver,
also operates a 500-ton-a-day uranium
mill at Riverton, Wyo., and a 400-
ton-a-day mill at Edgemont, 5. D,
the latter under the name of Mines
Development, Inc. Allen D. Gray,
is president of Susquehanna-Western.

Difficulties Encountered
With Underwater Pipeline

Ceonstruction of the natural gas
pipeline from Kalifonsky Beach on
the Kenai Peninsula to Anchorage
has encountered unique difficulties in
the 8 mile submarine section crossing
Turnagain arm,

An item in the September 1960
MINES BULLETIN, published by
the Department of Natural Resources,
State of Alaska, reports strong winds,
rip tides, abrasive glacial silt and a
20 to 30 foot tide differential com-
bine to make this submarine pipe lay-
ing one of the most difficult pipeline
jobs in the world. As a result of
some experiments made with a 20-
tan, seven-foot-high plow, which will
cut a submarine trench seven feet
deep, tapering from 32 inches wide
at the bottom to 52 inches wide at
the top, the rate of cutting the trench
will have to be at 30 feet a minute
to keep ahead of natural back fill‘ing
caused by water and gravity action.

(Continued on page 18)

Congratulations to .
MINES MAGAZINE:

On Yeur 50th Anniversary
McFarlane Eggers:
Machinery:Co:

2763 Blake _St.' Tiins o Denver, Colo,
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Engineared For American Practice

1. A zero-setting and repetition instrument , . . horizontal circle gradu-
ated in both directions*

. Leveling head joint system . . . linkage prevents angle errors caused by
movement between leveling head and foot plate.
Choice of erected* or inverted (Model KE-8) image.
Optical plummet built into alidade
accuracy when rotafed 180°.
Avutomatic indexing of vertical circle . . ., pendulum system eliminates
need for vertical contrel level and assures accurate vertical angles.
Control knobs all located on one side, easily selected by touch . . |
each clamp and fangent screw on the same coaxial shaff.

Both horizontal and vertical circles seen simultaneously . . . no need
for switching, no mistaking one for the other.
* Espacially useful in mining eparations.

. .. affords a complete check of

Also available: Mode! KE-1 (inverted), and KE-le
{erected), reading direct to 20 sec.,...and Model KE-2
(inverted), and KE-2e (erected), reading direct to 1 sec.

S

BT

K&E Theodolite Model KE-6e op-
erates in the same fushion and
performs the same functions as the
standard American fransit. Read-
ing direct fo 1 min.,, with esti-
mation to & sec., it is ideal for
running traverses, laying out
curves, land surveys, mining and
topographic surveys and all gen-
eral surveying operations.

Keuffel & Esser Co. Theodolites are designed and built for
K&E by world-famous Askania-Werke of Germany. For
further information, contact your K&E Dealer, or fill out

and mail the coupon below.

Name & Title

-
l
i
|
KEUFFEL & ESSERCO. | . ...

NEW YORK « HOBOKEN, N, ), + DETROIT - CHICAGO l
MILWAUKEE - 5T, LOUIS + DALLAS « DENVER
SAM FRANCISCO + LOS ANGELES « SEATTLE = MONTREAL l
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KEUFFEL & ESSER CO. Dept. M-10, Hobhoken, N. J,
Please send me complete details on the KE-6e and other K&E Theodolite Models.



You get these ADVANTAGES
with CF&I MINING PRODUCTS

CF&l offers the mining industry a wide
range of steel products designed to help in-
crease output while maintaining safe opera-
tions. This combination of economy and
safety is another of the implications of the
Image of CF&l.

CF&l Mining Products are fabricated

CF&l GRINDING RODS; Hof-rolled and machine-straightened from
speclal analysis steels, in 1327 to 47 diameters (in 12" increments)
and any fength required,

ADVANTAGES: Maximum resistance to abrasion and bending. Extra-
long service life. .

6

from steels produced in CF&I's own mills.
Every product is tested, controlled and in-
spected during each successive step of man-
ufacture to meet and exceed the highest
standards of the mining industry. In actual
operation, each CF&I Mining Product pro-
vides the following advantages.

CF&[ GRINDING BALLS: Made from high carbon steels, chemically

controiled to attain maximum bardness and toughness, in sizes 34"
to 5",

ADVANTAGES: Resist abraslon and withstand Impact-grind more at
lower cost.

THE MINES MAGAZINE e OCTOBER, 1960
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CF&I MINE RAIL AND FASTENINGS: Rails available in weights from
12 to 45 pounds per yard, Fastenings include splice bars, angle bars,

spikes, track bolts and nuts (square and hexagonaf).

ADVANTAGE; Rails tailored to your individual requirements,

CF&] SPACE SCREENS: Your choice of metals, weaves, meshes and
edge arrangements., For maximum volume or absolute screening ag-
curacy, there's a CF&] Space Screen available.

ADVANTAGE: Space Screens that exceed your most exacting requires
ments,

-
CF&| ROCK BOLTS AND REALOCK METALLIC FABRIC: Rock Bolts with
Pattin shells (left or right hand threaded) available in 3%, 3% and
T sizes, from 24% to 1207 long; also 17 slot and wedge type. Use with
Realock Metallic Fabric.

ADVANTAGE: Achieve safe, economical, permanent ground support.

CF&I-WICKWIRE WIRE ROPE: Available in all sizes, constructions and
grades for every mining applicaticn, A new Wickwire development—
Deuble Gray®-X rope—has extra-high strength. In addition, a new wire
drawing process employing molysulfide* builds a permanent molecular
proteclive shietd around every wire in Double Gray-X, glving this rope
a longer service life.

ADVANTAGE: Wire ropes that make no bargain with safety,
*Registered Trademark of Climax Molybdenum Cao.

For complete information on any CF&I Mining Product, contact
your local CF&l sales office, or write for catalogs.

THE COLORADO FUEL AND IRON CORPORATION

In the West: THE COLORADO FUEL AND 1IRON CORPORATION — Albuquerque * Amarillo + Billings * Boise ¢ Butte + Denver
El Paso * Ft. Worth « Houston + Kansas City = Lincoln * Los Angeles » Oakland * Oklahoma City » Phoenix » Portland » Pueblo
Salt Lake City » San Francisce * San Leandro * Seattie » Spokane » Wichita
In the East: WICKWIRE SPENCER STEEL DIVISION —Atlanta * Boston ¢ Buffalo * Chicage » Detroit » New Orleans
New York + Philadelphia
CF&| OFFICE IN CANADA: Montreal
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Lolorado Nalional Bank

achievement in all fields, and congratulates Mines

... Tecognizes

Magazine for its 50-year record of service to
executives and engineers in leading world-wide
mineral industries. This valuable journal has
helped tremendously to keep the Colorado School

of Mines in the forefront as an institution of

technical education.

Banking service drawn to specification.

Planned by interested, qualified officers and
specialists. .. built on complete and specialized
services (such as our Petroleum Department)
...in a tradition of loyalty to customers every

banking day since 1862.

Lolorado Mational Bank .. ocex

17TH AND CHAMPA +« MEMBER F.DLI.C. + ACOMA 2-9311

CLASS NOTES
(Continued from page 3)

COL. GLENN ], ALLEN, 29, lives at
3014 Sacramento, El Paso, Texas.

CLIFFORDY FRONDEL, *29, is a pro-
fessor at Harvard University with mail-
ing address, 12 Geological Museum, Ox-
ford St., Cambridge, Mass.

Other Alumni for whom we have no
recent record are: EARL D, ANDREWS
'12, W. C. HUNTINGTON '12, WAL-
LACE H. HAYDEN '14, ROBERT T.
LITHEREDGE '22, FRANK J. §STARR
'22, ARTHUR L. O'TOOLE 26, FRANK
W. HARSH 29, HENRY L. CONGER
30,

If you know anything about these grad-‘

uates please let us know.

1931-'40

ALBERT V. QUINE, ’34, who was pro-
moted to Assistant to the vice president,
Mining Division, Litah Construction &
Mining Co., $an Franciseo, is now living
at 215 Sycamore Avenue, San Carlos,
Calif.

JOHN P. WARNER, 33, may be ad-
dressed c/o Hospital Detachment, U. 8.
Army Hospital, Fort Ord, Calif.

PHILIP R. ASEL, 34, Project manager
for Stearns-Rogers Mfg. co, now lives
at 4125 Yarrow Ct, Wheat Ridge, Colo.

JOHN ]. SHOENHAIR, 36, is service
metallurgist for United States Steel Corp,,
with address 8604 N. Manor Lane, Fox
Point, Milwaukee 17, Wis.

EARL D. BRISCOE, ’37, address un-
known,

DAVID F, SYLVESTER, 38, is living
at 2287 Polar Rock Ave., S, W., Atlanta
15, Ga,

WILLIAM H. EVANS, ’33, is project
engineer for Traylor Engineering & Man-
ufacturing Co., division of The Fuller Co.
His address is 704 N. 7th St, Emmaus,
Pa,

JAMES L. MORRIS, 38, receives mail
¢/o Pure 0Oil Co,, Box 239%, Houston,
Texas.

CHARLES H. THURBER, '39, is man-
ager of Acoustic Logging Dept,, Pan Geo
Atlas Corp. with mailing address P. O.
Box 14524, Houston, Texas. He lives at
5235 Lymbar Dr,, Houston 35, Fexas.

J. BYRON JONES, '39, has moved from
Newport, R. I, to 14 Sherwood Rd,
Middletown, R. 1.

CLARK M. PRICE, JR,, x-40, Engi-
neering  Sales, Product Development
for Ripley Screen & Strainer Co,
has recently become an Associate mem-
ber., Clark lives at 32245 Queensboro,
Farmington, Mich. (Welcome—we are
glad to have you with us, WWTF.)

ROBERT W. KNAPP, 40, has been
transferred from Pittsburgh to Massena,
N. Y., where his P. O. Box is 264,

W. K, McGLOTHLIN, 40, is living
at 1721 2ist Ave., Greeley, Colorado.

JOSEPH L. OBERLE ’'40—address un-
knawn.

JOSEPH A. RICH ’40—address un-
known.

HENRY SCHOELLHORN IIT '40—ad-
dress unknown.

R. A. TRENTHAM ’40—address un-
known,

194145

HOWARD C. PARKER, ’41, may be
addressed at R. D. #4 Moorheadville
Rd., North East, Pa.

(Contintted on page 10})
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CLASS NOTES
{Continued from page 8)

R. LEE 8COTT, '42, manager, Mining
Sales, CF&I Corp.,, has hought a new
home at 5961 8. Gaylord Way, Littleton,
Colo.

JOEL M, MOSS, ’42, is partner, Mass
Brothers Seafoods. His mailing address
is Box 458, Homer, Alaska,

CLIFFORD R. HORN, 43, is assistant
to the vice president and manager, pe-
troleum engineering, Panhandle Eastern
Pipe Line Co, His home address is 1137 N,
Jordan, Liberal, Kans.

DAVID F. COOLBAUGH, '43, whose
summer explorations in Alaska are near-
ing completion, will return to his home
in Golden about October 15th,

ROBERT P. RAMER, 44, telephoned
to tell us he is back from India and
asked us to send his magazine to 2661
Yates, Denver 12, Colo.

1946-'50

ANTHONY F. CORBETTA, 48, has
been transfered from Grand Junction of-
fice of CF&I to the Denver Office at 4950
Colorado Boulevard, Denver 16, Colo-
rado.

MICHAEL R. QUINN, ’46, has moved
from Keene, N. H,, to Denver where he
is employed by Denver Equipment Co,
1400 17th St., Denver 2, Colorado,

JOHN J. WANNER, 48, has moved
his office to 410 Boston Building, Den-
ver 2, Colorado. He is a Petroleurn Con-
sultant,

KEN E, BODINE, '48, may be ad-
dressed c/o American Independent Oil
Co., 50 Rockefeller Plaza, New York,
N. Y.

RALPH D. COPLEY, 48, attorney for
Tidewater (il Co., has moved from Los

Angeles to 1408 Dorothy Dr.,, Glen-
dale 2, Cakif.

MILTON E. WARREN, '48, sales en-
gineer for Electric Boat Div., General
Dynamics Corp., lives at 4 West View
Circle, Old Saybrook, Cann.

DAVID A, ROWLAND, is consulting
petroleum engineer with address 8105 W.
16th Pl, Denver 15, Colo.

JOHN S, PHILLIPS, ‘49, formerly of
Cambridge, Mass., is living at 606 Doug-
las Ave., Prescott, Ariz,

J. R.. MEDARIS, ‘49, has changed his
mailing address from Barcelona, Venezu-
efa, to P, O. Box 281, Esso Libya, Ben-
ghazi, Libya, North Africa,

VIRGLE L. EASTERWOOD, 45, lives
at 10375 W, 14th Ave, Denver 15, Colo.
He reports that this may be “permanent.”

ROGER D. JUDSON, 49, is geo-
physicist for Chevron Oil Co. His mailing
address is 7323 ‘Torquay, Houston 36,
Texas.

LYNN A. BROWN, ’50, geologist for
Bechtel Corp., lives at 253 Arias St, San
Rafael, Calif. His mailing address is 537
Market St., San Francisco, Calif,

HENRY P. EHRLINGER, III, '50, has
been promoted from assistant mill super-
intendent at the A. 8, & R. Co.’s Tecolotes
Unit in Santa Barbara, Chih,, Mexico, to
mill superintendent at the company's
Charcas Unit, San Luis Potosi, Mexico.
His new mailing address is Mina Tire
General, Charcas, San Luis Potosi, Mex-
ico,

C. M. McDANIELS, ’'50, may be ad-
dressed at Box 2334, Billings, Mont.

CARL N, BIDINGER, ’50, petroleum
engineer with Union Oil Co,, has moved
from Santa Paula, Calif, to 748 Jack-
son St., Denver 6, Colo.

J. H. BARNETT, ’50, senior metallurg-
ical engineer for The Hayes Corp., has

703 Wilco Bldg.
Midland, Texas

Edward J, Brook, '23

McELROY RANCH COMPANY

OIL OPERATORS
CATTLE GROWERS

405 Fort Worth National Bank Bldg.
Fort Worth 2, Texas

312 Denver U.S. National Center
Denver, Colorado

P. O. Box 392
Breckenridga, Texas

Lloyd W. Madden, '41

SuperDuty
DIAGONAL DECK
No. 6
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Golden Years Develop the

QLN TN (]  Optimum in Concentrating Tables

Tor more than fewr decades onr Diagonal-
Deck tables have been insuring high grade con-
centrates at lower cost than is possible by any
comparahle method. The reason for this isg
found in a correct coordination of all tabling
factors. Years of performance records verify
this. Send for complete information and Bul-
letin 118-C.

THE DEISTER GONCENTRATOR CO., INC.

The QOvriginal Deister Co., Incorporated 1906
937 Glasgow Ave., Fort Wayne, Ind., U.5.A.

moved from Fﬁi’t_ Wd'ffli,"":j:'EXas, ta 809
Chambers Dr,, Huntsville; Ala.

GLENN J. POULTER; '50, has been
transferred by Moehil Ol Co., from
Casper to their Pittsburgh headquarters.
His new mailing address is ¢/o0 Mobil Gil
Co., Suite 301, 250 Mt Lebanon Blvd.,
Pittsburgh 34, Pa.

R, C, SIEGFRIED, ’50, may be ad-
dressed at P. O. Box 1900, Midland, Tex.

EDWARD C. SPALDING, '50, is
geologist for Texas Zinc Minerals with
mailing address 935 North 12th St., Apt.
5, Grand Junction, Colo.

Missing—Class of 'S¢

JOSEPH N, ALBERTS—'50—address
unknown,

ROBERT 8. ALLEN ’'50—address un-
known.

JOHN R. ANDERSON ‘30-—address
unknown,

PAUL J. P. VAUGHAN ’'50—address
unknown,

DONALD F, WALL ’50—address un-
known.

A, WOLIKOWSK]I ’30—address un-
known.

1951

HENRY 8, BEARDSLEY, JR,, is geolo-
gist for The California Co. in Grand
Junction, Colo. His mailing address is
Oberlin, Kans,

MAX W. KENNEDY—address un-
known.,

CHARLES D, HOYT, formerly of
Montoursville, Pa., gives his new ad-
dress as 26 W, 76th, New York, N. Y.

ROBERT L. MENK may be addressed
c/o Creole Petroleum Corp,, Judibana,
Falcon, Venezuela, 8. A.

EDWIN H., MONTGOMERY has
moved from Adelphi, Md, to 11212
Schuylkill Rd., Rockviile, Md.

EVERETT M., PATTERSON’s new ad-
dress is RR #1, Box 258, Chesterton, Ind.
He is general foreman, Temper Mills, In-
land Steel Co., East Chicago, Ind.

ROBERT A. STEELE is design en-
gineer, tailing disposal, Climax Molybde-
num Co, His mailing address is P. Q. Box
638, Leadville, Colo,

COL, JOHN E, VEATCH, C, E. M.Sc.
Em., who spent two years in Hawaii en
Cinc Pac Staff, is now professer of mil-
itary science, U, 8 Army ROTC Instr.
Gp,, Clarkson College of Technology,
Potsdam, N. Y. His home address is 67%
Pierrepont Ave,, Potsdam, N. Y,

RICHARD E, WAYMAN—address un-
known.

ARTHUR R. YANG’s new address is
136 Sherman Rd., Battlie Creek, Mich.

1952

CLIFTON H. BARNES JR.—address
unknown,

T. J. ELLIS, geophysicist for Engineers
Testing Laboratories, may be addressed
at 4637 North 30th Pl, Phoenix, Ariz.

ROBERT H. FITCH is geologist {for
Shell Oil Co. with mailing address 2401
Gladstone Terrace, Oklahoma City 20,
Okla,

CHARLES W. LEAF, III, is area en-
ginger for Tidewater Oil Co. His mail-
ing address is Box 261, Shamrock, Okla.

JAMES E. MASSEY is mill department
head for Trace Elements Corp., unit of
Union Carbide Corp. His mailing ad-
dress is P. O. Box 182, Craig, Colo.

(Continued on page 77)
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YOUR

PROCESS

BECOMES

PRODUCTION

WITH STEARNS-ROGER

The plant that will effectively and
economically implement your chem-
ical or metallurgical process is one
designed, engineered, erected,
equipped and tested by Stearns-
Roger engineers. Qur service can
save you months of lost time getting
into production and avoiding $rial
and error in bringing operations up
to design capacity. For over half a
century Stearns-Roger planis have
been known as the best that the
technical skills can produce. When
you begin to plan facilities, consult
Stearns-Roger.

Stearns-ﬂtl)ger

THE SICARNS-ROOEN MT0; CO. . DENVER, COLORADD

P.O. Box 5888 — Denver 17, Colorado
DENVER * HOUSTON = SALT LAKE CITY
Stearns-Roger Engineering Co., Ltd., Calgary

ENGINEERS « CONSTRUCTORS
MANUFACTURERS
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TECHNICAL SOCIETIES and ASSOCIATIONS

Mines Campus Scene of
Drilling Blasting Symposium

Tenth Annual Symposium on Drilling
and Blasting is being held Oct. 16-19
in the Arthur Lakes Library on the
campus of the Colorado School of Mines.
The symposium is jointly spensored by
the mining departments of the Colorado
School of Mines, the University of Min-
nesota, and the Pennsylvania State Uni-
versity, Reports of the proceedings will
be published in a later issue of the Mag-
azine,

Purpose of the symposium is to pro-
mote and encourage the dissemination of
knowledge concerning production drilling
in the mineral and construction industries.
The symposium is being attended by
mining engineers, drilling and blasting
manufacturers and contractors, mine op-
erators and supervisors and all others in-
terested in mineral production and rock
removal in construction,

Latest Developments in Basic
Oxygen Steelmaking Reviewed

With papers by several world-famous
authorities, the “Journal of Metals” has
published a comprehensive summary of
developments taking place in the basic
oxygen steelmaking processes,

The magazine, official monthly publi-
cation of The Metallurgical Society of
the American Institute of Mining, Metal-
turgical, and Petroleum Engineers, re-

gards the articles, at a time when “a

world-wide tidal wave” is "moving these
new processes forward,” as a highly im-
portant portrayal of the adaptation of
basic oxygen steelmaking to problems, in
many countries, that have been difficult
to solve.

The issue reviews the history of the L)
process, the place of basic oxygen steel-
making, the physical chemistry of the
process, dust contrel procedures and
specific problems, processes, and plants.
Included are both the LD and Kalde
processes, such variations as the LD-AC
process, and a new Capadian bottom-blow-
ing process.

Because of the rapid strides in these
processes, it is intended by the “Journal
of Metals” to make the review an annual
presentation,

Wyoming Mining Association
Selects ‘51 Convention Site

At the quarterly meeting of the Board
of Directors of the Wyoming Mining As-
sociation Rawlins was selected as the
site for the 1961 convention, R, W. Adams
will be general chairman and J. W.
Joyce, arrangements committee chairman,

Myron L. Sisson, immediate past pres-
ident of the Association, writes that “at
the last board meeting every one was very
enthustiastic in their praise . . , for the
excellent coverage of the 1960 Wyoming
Mining Assn. convention in the very fine
July 1960 editien of The MINES Maga-
zine.”

Electric Furnace Group
Releases Tentative Program
For Nov. 30-Dec, 2 Meeting

The 18th Annual Conference of the
Electric Furnace Committee of the Iron
and Steel Division, The Metallurgical
Society of AIME, will be held Nov. 30-
Dee. 2, 1960, in the Morrison Hotel, Chi-
cago.

The tentative program follows:

Nov. 30: “Non-Metallic Inclusions in
Steel”; Factors in Improving Steel Qual-
ity”; “Ferro-Alloy Quality and Stand-
ardization vs. Steel Qualiity”; “Control of
Non-Metallics in Steel for Castings®.

Dec. 1: “Some Developments in Steel-
making Processes”; “Refining Metal in
Air Induction Melting”; “Manufacture
of Carbide and Phosphorus”; “Stainless
Steel”; “New Developments in Electric
Furnace Steels for Castings”; “Manufac-
ture of Ferro-Alloys”.

The Annua) Fellowship Dinner will be
held the evening of Dec. 1, The speaker
will be Charles J. Hunter, general super-
intendent, South Works, United States
Steel Corp., Chicago. Plant trips will be
made Dec. 2 to the South Works and to
Lemont Manufacturing Co., Lemont, Il

Among those attending will be operating
men, repair and maintenance men, metal-
lurgists, ceramic ad refractory engineers,
and people concerned with the produec-
tion of ferro-alloys, ecalcium carbide,
abrasives, refractories and other products
in electric-arc furnaces.

{(Continued on page 20)

BOX 236
DILLON

a joint venture . .

Blue River Constructors

MID VALLEY UTILITY CONSTRUCTORS, INC.

5. A, HEALY COMPANY

J. A, JONES CONSTRUCTION COMPANY
CHARLES H. TOMPKINS CO.

A. 5. HORNER CONSTRUCTION CO.
COLORADO CONSTRUCTORS, INC.

of The Harold D. Roberts Water Diversion Tunnel
for The City and County of Denver

TEL.: INGERSCLL 8-2405
COLORADO
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URES Sirul Concentrators
|at the GLIMAX Molyhdenum Plant

Sinee 1946, when fest work

was started with Huomphreys

Spirals, our engineers have
worked closely with Climax
engineers to develop efficient, suecesstul, lowest cost separa-
tion of minerals. Such individual, specialized engineering
conaultation is a key part of ounr service.

Write today for information . . .

HUMPHREYS ENGINEERING CO.

SUITE 910, 818 17TH ST. DENVER, COLORADO PHONE ACOMA 2.4577
SALES AND MANUFACTURING AGENTS

SOUTH AFRICA: SWEDEN:
EDWARD L. BATEMAM LTD. SALA MASKINFABRIKS A-B
JOHANNESBURG SALA

AUSTRALIA:
JOHN CARRUTHERS & CO. PTY. LTD.
EPGECLIFF, N.5.W,

SALES AGENT—ENGLAND ~ THE GENERAL ELECTRIC CO,, L.TD, [FRASER & CHALMERS ENGINEERING WORKS] ERITH, KENT

L
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Modern developments in mining are constantly aimed at
cutting costs and improving safety. One fast road to lower
operating costs is thru better use of explosives and blasting
techniques. For blasting in open pits or in underground
stopes, drifts or shafts, mine operators are finding that their
lowest true blasting costs depend on determining which
explosives, and which blasting methods, combine to give
the most uniform fragmentation, the best displacement, and
the lowest overall cost.

The complete Atlas line of explosives, blasting agents, and
blasting supplies is designed to provide every possible com-
bination to meet each type of blasting problem, over a wide
range of conditions. For example, in addition to the four
shown here, there are also such specially developed prod-

14

ucts as Amodyn,® available in both high and low velocity
grades; Ammodyte,® a new economy dynamite; and Giant
“75> Primers for efficient detonation of blasting agents. It
will pay you to investigate these and the many other prod-
ucts in the complete Aflas line. And as for the latest blast-
ing techniques, that’s the job of your Atlas Representative.,
He can help you determine just which combination of explo-
sives and blasting methods will give you the best results . . .
on every shot.

Our blasting cost chart, slide rules and technical literature
are designed to help you determine your lowest true blasting
costs, Ask your Atlas Representative, or write directly to:

ATLAS POWDER COMPANY

Explosives Division, Wilmington 99, Delaware

ATLAS PELLEYS,a new form of ammonium mi-
trate, have both the density and sensitivity re-
quired for efficient ammonium nitrate blasting.

THE MINES MAGAZINE e OCTOBER, 1960

MANASITF@ gaslgss_delqy electric blasting caps, GIANT GELATINS for high velocity shattering ROCKMASTER® electric blasting caps achieve
most umforr.n timing in the field because of action. They are advantageous for extremes the staggered action so important in pro-
Atlas electric match and delay compound. of wet work and for hard, tight shooting. ducing better breakage and control.
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Robert S. Stockton, an 1895 mining
engineering graduate of the Colo-
rado School of Mines, died Aug. 5
at his home in Spokane, Wash, In
1959 he received the School's Dis-
Hinguished Achievement Award, the
equivalent of an honorary doctor of
engineering degree. He was a life
member of the Colorado School of
Mines Alumni Association.

As he grew older, his interests in
his alma mater increased and he be-
came a tireless correspondent, report-
ing on conditions when he was a
yound man and sfudent. This did nof
suffice to absorb his energy and he
wrote and talked on economics and
politics. His utterances were not par-
ticularly popular although they taught
many of the fundamental truths of the
American Way that our present-day
civilization has a way of disregarding.
He was staunch in his beliefs and a
credit fo the era that produced and
shaped him.

Graduating in the spring of 1895,
he and the other members of his class
saw the need for an Alumni Associa-
tion and founded the organization.
The first annual banquet was held on
June 7, 1895, at the Windsor Hotel.
The annual banquet was continued
under Mr, Stockton for the next eight
years, He was secretary of the fledg-
ling association and served a two-
year term as president. The Windsor
Hotel has gone, but the tradition of
the annual banquet on the evening
preceding graduation continues at
Mines.

16

ROBERT §. STOCKTON

In telling about the early organiza-
tion, Mr, Stockton wrote that Charles
T. DuRell was one of the committee
that drafted the original constitution
and by-laws of the Alumni Associa-
tion, while George Kennedy of that
same class designed the Alumni pin
which is still in use,

Born June 5, 1872, in Oquawka, lIL,
he grew up as a child in Silvercliff,
Colo. In 1889 he worked in the assay
office of the Rocky Mountain Smelter
in Westcliffe, Colo., and in 1891 en-
rolled at the Colorade School of
Mines where he received his EM. de-
gree four years later. While a student
at Mines he took special courses un-
der Dr. Paul Mevyer in partial differ-
entials, theory of probability, method
of least squares, differential equations,
and analytic geometry of three di-
mensions.

From 1895 to 1903 he taught
mathematics and surveying ai Mines,
On June 25, 1902, Mr. Stockton mar-
ried Miss Josephine Davidson in Gold-

en, Colo.
In 1903 Mr. Stockfon joined the

U. S. Reclamation Bureau and served
in the following capacities: engineer
in charge of the White River Project
Survey, 1903-04; engineer in charge
of the Crow Reservation Project Sur-
vey, 1904-05; engineer in charge of
construction, Huntley Project near
Billings, Mont., 1905-08; project man-
ager of Lower Yellowstone Project,
1909-10.

From 1911 o 1935 he was superin-
tendent of operations and mainte-
nance for the Canadian Pacific Rail-
road and was consulting engineer of
irrigation and land development for
the Department of Natural Resources
of Strathmore, Alberta, Canada. In
this position he was responsible for
the Western Section Irrigation Proj-
ect,

[t was after his retirement in 1935
that he settled on Craigantler Ranch
at Thompson Falls, Mont. Twelve years
later he moved to Spokane.

Gardening was one of his chief in-
terests during his years in Spokane.
His many deeds on behalf of the peo-

(Continued on page 88)
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HERCOL —A LOW-COST EXPLOSIVE—
NOW AVAILABLE IN SMALL-DIAMETER

The Hercol series of low-cost, cap-sensitive, high-ammonia-content
explosives are now available in cartridges of small diameters and

Properties of Hercol

standard lengths, as well as in the larger diameters and special packings. Hereal | Hesal 2 I Heroal & | Hereol §

The ability of Hercol to produce excellent fragmentation, its water Fumes Gond Good Good Good
resistance, Class 1 fumes, and high cartridge cou.ntﬁpius its low Carlridge count 1% by
cost— have already been proved to the economy-minded quarry and 8ir. carlridges per 5010, | 130 120 140 165
open-pit operator. Cartridge diameter, in. dlo8¥% | T3l | Lto3% | Lto 3k

Now tbat Hercol is manufacturet% in the smaller diameters, with Weight strength, 7 70 63 o8 P
Class 1 {umes, these same economies are availahle to the under- -

Cariridge strength, % 43 50 3% 19

ground operator.

Contact the Hercules sales office nearest you or ask your Hercules Water resistance e Good Fair Felr

representative for more detailed information on how Hercol can

v A special grade of Hercol is formulated for seismic “pat.
reduce blasting costs {or you, too.

tern shooting” when the drillholes are relatively dry.

Explosives Depariment

HERCULES POWDER COMPANY

INCORPORATED

900 Market Street, Wilmington, Delaware KRS0-1
BIRMINGHAM - CHICAGO » DULUTH . HAZLETON . JOPLIN + LOS ANGELES + NEW YORK » PITTSBURGH - SALT LAKE CITY » SAN FRANCISCG
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MINERAL INDUSTRIES
(Continued from page 4)

Special Cabin for Bathyscaph

The cabin of the bathyscaph “Tri-
este,”” which recently set a world’s
record by descending almost seven
miles below the ocean's surface, is
made of a high-strength nickel-chro-
mium-molybdenum steel three and a
half inches thick to protect it from
the crushing effect of underwater
pressures,

Possession of Melted Gold
lliegal in United States

Treasury officials disagree with a
published report that it is iHegal to
arrest a person for having melted gold
in his possession. According to an item
in the August 1960 Mines Bulletin,
State of Alaska, Division of Mines
and Minerals, the assistant director of
the mint conceded there are no crim-
inal penalties in the Gold Reserve Act
of 1934, Under this act the civil pen-
alty 1s confiscation of the gold plus
twice its value.

Gold regulations are also backed up
by the Trading With the Enemy Act
of 1917 carrying criminal penalties
up to 10 years imprisonment and

$10,000 fine. In addition, there are

criminal penalties for conspiracy and

#MILLION FINE OUNGES

0
1905 1810 19¢5 920 3925 1930

1934 1940 1945 1950 1955 1960

w Figure I. Gold production in the United States, 1905-58. {Bureau of Mines Minerals

Yearbook 1958},

for violations of customs laws In the
import and export of gold.

‘T'he Bulletin points out that posses-
sion of newly-mined gold in its na.
tural state is not illegal. But its proc-
essing by melting or treatment with
chemicals or other means, except un-
der ‘T'reasury license, is forbidden.
‘T'he constitutionality of both the Gold

Reserve Act of 1934 and the T'rading
With the Enemy Act of 1917 has been
upheld by the Supreme Court, Trea-
sury attorneys concede the 1917 act is
applicable only in a period of national
emergency by the President, There has
been a continuous series of emergency
proclamations since 1933,

{Continued on page 24)
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YOU NEED

 LED-PLATE

B Dependable

testing
equipment

Melting, refining, processing, preoduction—all
begin with accurate, uniform testing. Denver Fire Clay
products and equipment have been serving the testing
field for 84 years, efficiently and economically—and
this is your assurance of accurate, trouble-free testing
year after year after year,

Write for full information about any of the prod-
ucts on this page, Other DFC quality products include
fire brick and special shapes, refractory specialties,

industrial furnaces, burners, and incinerators.

DFC LABORATORY CRUSHERS

Fast — Rugged —
Economical

For reducing ore,

rock, or brittle
substances from 2% to
Y inches in diameter
or smaller, at rates

of 50 to 150 pounds
per hour.

DFC ELECTRIC ASSAY FURNACES

Accurate — Dependable

Rugged open-hearth-
{ype furnaces, de-
signed and built for
accurate, uniform as-
says, and greatest re-
turn on your money.
Fast-heating,U-shaped,
nickel-chrome heating
elements are support-
ed in specially de-
signed refractory
blocks — insure maxi-
mum heat reflection.
Furnace lining is
backed with high and
low-temperature insu-
lating brick. Entire

R : i “ unit is encased in
welded steel jacket. Wide doors provide easy aeccess
to crucibles. Indicating-conirollingtype pyrometer
insures absolute, constant control of temperature and
atmospherie condition for cupeling.

Available in two models which offer a choice of
automatic or manual control. Capacity: thirty-five
20-gram or twenty-four 30-gram crucibles. Also gas
and oil-fired assay furnaces,

for 83 yeurs...

DFC METALLURGICAL CLAY GOODS

DFC Clay Goods—crucibles,
annealing cups, muffles,
trays, roasting dishes, scori-
fiers and ignition dishes—
are world renowned for gual-
ity and dependability.

DFC CRUCIBLE MELTING FURNACES
) Fast — Efficient

Designed for continuous operation to 2200° F,, and
extensively used for melting gold; silver, cyanide
precipitates, brass, and other non-ferrous metals.
Stationary types are available in seven models, to
accommodate seventeen crucible sizes, ranging
from #30 (282-cubic-
inch eapaecity) to #400
{3,765-cubic-inch ca-
pacity). Manual tilting
types are also avail-
able in seven models,
to aecommedate six-
teen crucible sizes,
ranging from #40
(377-cubic-inch capac-
ity) to #400.

Burner systems are
adaptable to gas or oil-
firing, Design simplicity insures easy maintenance.

DFC PULVERIZERS
Disc-Type — Direct Drive

Perfect companions to
DFC Crushers. Medium
quartz ore can be re-
duced from % mesh
size to 100 mesh at the
rafe of 1.4 pounds per
minute. Any degrec of
fineness up to 120 mesh
is obtained by turning
a hand size-wheel at the
rear of the machine,
and a lock nut holds
any adjustment.

SAMPLERS

Available in sizes from 5 by
4% inches to 18 by 10%
inches hopper-top. Jones Pal- |
tern Sampiers also available.

DENVER FIRE CLAY COMPANY
3303 Bloke Street, Denver, Colorado
Please send literature on:

FIRM,

ORDERED BY. TITLE

ADDRESS.

DF 9.9

Denver Fire Clay Company

DENVER . SALT LAKE CITY
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ARMITE LABORATORIES

6609 Broad St., Los Angeles 1, Calif. U.S.A.
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TECHNICAL SOCIETIES
{Continued from page 12)

Elfred Heads Program ‘L
Committee for Mining Congres
Coal Show

F. S. Elfred, chairman of the board,
Peabody Coal Co,, §t. Louis, Mo., has been
named chairman of the Program Com-
mittee for the 1961 Coal Show of -the
American Mining Congress, to be held in
Cleveland, Ohio, May 15-18, 1961,

Mr. Elfred will head a nation-wide
committee of coal mine operators and
equipment manufacturers in the important
task of selecting subjects and speakers for
the AMC’s 1961 Coal Convention and
Exposition, which wiil draw many thou-
sands of coal mining men from all parts
of the country and abroad. The commit-
tee has the responsibility for developing
a convention program that will act as a
spur to progress in coal mining technology,
and bring the industry abreast of the
latest advances in methods and equip-
ment for mining and processing coal.

The 1961 Coal Show will alse feature
an exposition of coal mining equipment
that promises to be the largest ever held
in the world. All types of machinery and
supplies for use in underground and strip
mines and coal preparation will be on
display. The Coal Show provides a medi-
um through which coal mining men
throughout the nation and from other
leading coal mining countries of the
world can study and inspect at one place
the progress being made in developing
and improving the tools needed ‘to meet
the complicated job of producing coal un-
der all types of mining conditions.

A meeting of the convention program
committee will be held in mid-November
in Pittsburgh, Pa.

Faculty Conference Reviews
Mineral Needs, Resources

“Minera] Needs and Resources in the
Modern World” was the theme of the
Sixth Annual Faculty Conference held
Sept. 12-13 in the CSM Library Assembly
Reom,

Invited speakers at the conference were
Dr, Carl J. Christensen, coordinator of
research, University of Utah; Prof, Lute
J. Parkinson, head, Department of Min-
ing Engineering, Colorado School of
Mines; Dr, James Bowman, research
scientist, Research Department, Martin
Company; Fred Schwartzberg, design
specialist in the Structures and Materials
Section, Research Department, Martin
Company; Dr. Edward C. Clark, state di-
rector of Natural Resources, Other speak-
ers on the program included Dr. Truman
H. Kuhn, Harold Bloom, Charles O.
Frush, H. Gordon Poole, Richard V.
Hughes and Carl G, Neordquist.

Members of Faculty Conference Com-
mittees were: Steering, Oscar Lentz, Ed
Ferrell, Al Gosman, Dean Kuhn, Dean
A. Raymond Jordan, John Haun; Invited
Speakers, Dean Jordan; Recording, Hil-
bert Fletcher; Picnie, Ed Ferrell; Re-
freshments, Library Staff; Baseball Game,
Robert Hutchinson and Scott Marshall
Mines Alumni in Arizona
Schedule Meeting Dec. 5

The annual meeting of the Arizona
Section—AIME will open on Monday,
Dec. 5, 1960 at Tucson,

The Arizona Local Section of the
Colorado School of Mines Alumni As-
sociation always hold their annual meet-
ing at this same time so that visiting
MINERS may atiend both meetings. Dean
Truman H. Kuhn, dean of the Faculty,
Colorado School of Mines, will be present
and meet with the Alumni Section.

Zirconium Fabricators

Discuss Alloys for Reactors
Zirconium fabricators must help the nu-

clear induwstry develop less expensive,

higher quality zircontum alloys if they

hope to take advantage of the great po-

tential business in the nuclear reactor
field.

This was the conclusion reached by of-
ficials of General Electric’s Atomic Power
Equipment Department at a special sem-
inar for top officials of a dozen leading
zirconium suppliers, Seminars of this type
are part of General Electric’s technical
development program designed to explore
every approach to economical nuclear
power.

The following desired characteristics
for a suitable zirconium alloy to be used
in boiling water reactors were listed by
General Electric for the zirconium sup-
pliers:

1. Corrosion resistance equal to zirco-
nium-2.

2. Strength equal to zirconinm-2, with
greater ductility,

3. No appreciable deterioration under
irradiation.

4, Low hydrogen pickup.

5. Resistance to rapid failure with de-
fects.

General Electric also expressed a2 need
for zirconium azlloy with these character-
istics for use in reactors incorporating nu-
cleatr superheat;

1. Corrosion resistance equal to or bet-
ter than 304 stainless steel at 1,200 F.

2. Low hydrogen pickup at 1,260 F,

3. Resistance to rapid failure with de-
fects.

4, Strength equal to or better than
3104 stainless steel at 1,200 F.

(Continued on page 22)

Cordial best wishes

Dr. Ben H. Parker, '24
Vice President—Production

to our Fellow Miners . . .

From the “miners” at the

FRONTIER REFINING COMPANY

M. H. “Bud” Robineau, '23

President

We cordially invite our friends to try our quality products.

THE FRONTIER REFINING CO.
4040 E. Louisiana

Featuring “The Fastest Gas In the West”

Gary W. Hudiburgh, '41

Secretary and General Counsel

Denver, Colorado

OPENING A NEW ERA IN PERCUSSION DRILLING...

New PRI123 GARDNER-DENVER
Power Rotation Rock Drill

ABSOLUTE

‘nCONTRUL'

UP T0 309 FASTER

- PENETRATION

 SELECTIVE DRILLING

~ NO ROTATION
~ PARTS IN CYLINDER -

- POWER COUPLING

'AND UNCOUPLING

New Gardner-Denver PR123 gives your operator absolute and
independent control of all these vital functions;

ROTATION —efficient gear motor supplies rotation in either
WITHOUT direction, even when drill is not impacting.
IMPACT Three rotational speeds.
IMPACT —separate conirol provides drill impact without
WITHOUT H rotation. Percussion can be varied from light to
ROTATION heavy blows, and used to locsen couplings or

p stuck steel.

IM:;QST ? f_use Eght percussil;m and rapid rotatioln for soft

ormations . . . or heavy impact and slow rota-
ROTATION tion for drilling hard rock.

New PR123 uses all hammer energy for percussion. There’s no rota-

tional drag on piston hammer. Results: faster hard-rock drilling

than ever before. Depth of hole does not affect drilling speed,

Now your driller can select the right combination of rotation speed,
impact force, feed pressure and hole blowing for fastest penetration
in any type of rock-—-can change drilling action as soon as the bit
hits a new formation.

New PRR123 has no rifle bar, raichet ring, pawls, or other internal
rotation parts that frequently cause trouble, Rotation is supplied
by an efficient gear motor, and a torsion bar absorbs rotational
shock between shank and motor,

Independent power rotation is a time-saver. Rotation without im-
pact permits power coupling of threaded rod without thread dam-
age. Reverse rotation speeds uncoupling when coming out of the
hole. Independent power rotation also helps free stuck steel,

Specifications: Pigton diameter : 414". Length: 3814". Weight, less mounting: 290 pounds.

EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW

GARDNER - DENYER

Gardner-Denver Company, Denver, Colorado; Quincy, llinois
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TECHNICAL SOCIETIES
(Continued from page 20)

R. R. McNaughton of Canada
Elected AIME President for "61

The 36,000-member American Institute
of Mining, Metallurgical, and Petroleum
Engineers has elected Ronald R, Me-
Naughton, of Trail, British Columbia, as
president for 1961.

Mr. MecNaunghton, will take office on
Feb. 28, 1961, luring The Institute’s An-
nual Meeting in St. Louis. He is manager
of the Metallurgical Division of The
Consolidated Mining and Smelting Co.
of Canada, Ltd. Mr, McNaughton will
succeed Dr. Joseph L. Gillson, of Wil-
mington, Del., who continues as president
of AIME until Feb, 28, Dr. Gillson
formerly was chief geologist of E. L
du Pont de Nemours & Co.

Lloyd E. Elkins, of Tulsa, production
research director for the Pan American
Petroleum Corp., wiil become the AIME
president-elect in February, pointing to-
ward his election as president for 1962,
following Mr, McNaughton's term.

Brooklyn Polytechnic
Institute Establishes
Graduate Engineering School

Ground was broken recently at Farm-
ingdale, N. Y., for Polytechnic Institute
of Brooklyn's new Graduate Center, Long
Island’s first graduate school of engineer-
ing.

The facility, with attendant research
laboratories, is being established at a cost
of $1,600,000 on 25 acres of land located

on Route 110, a half mile east of the
Nassau-Suffolk border. Donated to Poly-
technic by Republic Aviation Corp, the
site was formerly part of Republic’s
Farmingdale property.

Included in the main building will be
twelve laboratories for research in aero-
space engineering, electrical engineering,
physics and electro-physies, The main
building will contain 53,000 square feet
of floor space.

The second building will be a steel
frame structure of 12,000 square feet,
housing three laboratories for basic re-
search in aerodynamics and high power
electronics, It will be covered with alum-
inum and expandable in all four direc-
tions.

Study will be restricted to graduate
work leading toward the master’s and
doctor’s degrees in full-time and part-
time, day and evening sessions. Courses
will be offered by the departments of
aero-space engineering, electrical engi-
neering, mechanical engineering, math-
ematics and physics.

In addition, new master’s and doctor’s
curricula in electro-physics, combining the
most recent work in physics, electrical en-
gineering and mathematics, have heen
approved by the faculty and will be of-
fered at Farmingdale by Polytechnic’s
Microwave Research Institute.

American Society for Metals
Dedicates Headquarters

American Society for Metals has dedi-
cated its geodesic-demed national head-
quarters in Geauga County, near Cleve-
land, with several hundred important
leaders from industry, government and
scientific circles in attendance.

CURTA

HIGH PRECISION
MECHANICAL
CALCULATOR

For Engineers, Researchers,
Mathematicians, Technicians—
Anyone Who Must Do Figuring

PDwarf in size . . .

Giant in calculating efficiency

¢ So small, fits in your hand

e Carry in your pocket, weighs
only 8 ounces

e Performs all (4) mathematical
operations

® Simple, Silent, Swift

5155 Umatilla St.

AVAILABLE FROM:

mason CURTA sales company

l. ¢. “brick' mason, Met.E., ‘38

Telephone: GE 3-2646

Denver 21, Colorado
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Highlights of the event on Sept. 14 were
dedication addresses by Dr. Clyde Wil-
liams and Dr. Zay Jeffries, and placement
of a time capsule containing nearly a
pound of uranium metal, Walter Crafts,
ASM  national  president, presided
throughout the ceremonies, and presented
the building to Allan Ray Putnam, man-
aging director, for “increased dissemina-
tion of technical information for constant-
ly improving technology in metalwdrk-
ing.”

Feature of the dedication ceremonies
was a time capsule containing nearly a
pound of highly radioactive uranium met-
al. Many documents, books and aother
materials of the American Society for
Metals are included to provide metal-
working of a future era with a running
account of the progress made up to 1960,

Ernest E. Thum, class of ‘06, is editor
of Metal Progress, published by the
American Society for Metals.

Nafional Security Seminar
Oct. 3-14 in Cheyenne

Some 200 senior Reserve Officers of all
services attended the National Security
Seminar held Oct. 3-14 in Cheyenne, Wyo.,
by the Industrial Coliege of the Armed
Forces, Washington, D. C.

Purpose of the Seminar was to present
the basic elements of economic mobiliza-
tion and national security.

Metallurgical Society
Announces Major Events
To Be Held During 1961

The Metallurgical Society, a constitu-
ent organization of the American Institute
of Mining, Metallurgical, and Petroleum
Engineers, has announced several major
events in 1961 that it will sponsor or in
which it will be a participant,

The Third AIME Mechanical Working
Conference will be held in Pittsburgh
at the Penn-Sheraton Hotel on Jan. 18
with “Bar and Shaped Products” as the
theme.

The AIME Annual Meeting will be
held ¥Feb, 26-March 2 in the Ambassador
and Chase-Park Plaza Hotels, §t. Loais.
The program will include All-Institute
events of AIME, and technical sessions
and other meeting of The Metallurgical
Society, the Society of Mining Engineers
of AIME, and the Society of Petroleum
Engineers of AIME,

April 10-12 will be the dates of the 44th
National Open Hearth Stee! Conference
and Blast Furnace, Coke Oven, and Raw
Materials Conference, to be held in the
Sheraton Hotel, Philadelphia. This will
be sponsored by the Iron and Steel Di-
vision of The Metallurgical Society.

The Metallurgical Society will be a
major participant in the AIME Interna-
tional Symposivm on Agglomeration, Ap-
ri} 12-14, also in the Sheraton Hotel,
Philadelphia, immediately following the
Open Hearth and Blast Furnace Con-
ferences. Many speakers from other coun-
tries will be on the program.

The Metallurgical Society will cooper-
ate in sponsoring a Nationa] T'echnical
Conference on High-Temperature Ma-
terials, to be held April 26-27 in the Pick-
Carter Hotel, Cleveland.

The Fall Meeting of The Metallurgical
Society will take place Oect. 23-26 in the
Pick-Fort Shelby Hotel, Detroit, as part
of the 1961 National Metal Congress.

The 19th Electric Furnace Conference
will be held Dec. 6-8 in the Penn-Sher-
aton Hotel, Pittsburgh. This is an Iron
and Steel Division event.
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Set your sights for
world-wide job opportunities

Phillips offers outstanding career
opportunities in your chosen field.

The sun never sets on Phillips world-wide operations.
And because Phillips is one of America’s largest and
most diversified companies producing and marketing
petroleum, natural gas, natural gas liquids and petro-
chemicals, you can select a career that matches your
interests and your education.

You may be interested in research and development
concerned with atomic energy . . . exotic fuels . . . syn-
thetic rubber . . . plastics . . . fertilizers. Or in processes
for improved motor fuels, lubricants and other petroleum
products. There are many other career opportunities,
too, in geology, geophysics, computer programming,
marketing, production and transportation.

Promotion from within. Phillips policy of moving.

people up all along the line . . . transferring them from

THE MINES MAGAZINE e OCTOBER, 1960

within the organization . . . provides plenty of room to
grow. It creates a favorable climate and incentive for
ambitious, competent, young engineers and scientists to
become the key men of tomorrow.

Aggressive new expansion by Phillips in three
major growth industries—oil, natural gas and chemicals
—has contributed to a unique stability which offers
broad opportunities for future development.

Arrange for an interview, through your Placement
Office, when the Phillips representative visits your cam-
pus. And write today to our Technical Manpower Divi-
sion for the latest brochure describing career oppor-
tunities at Phillips.

PHILLIPS »  puieips peTROLEUM COMPANY

Bartlesville, Oklahoma
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MINERAL INDUSTRIES
( Continued from page 18)

Holland Mine Operators
Triple Steel Rail Life
By Hot Dip Galvanizing

By hot dip galvanizing rails which
are used to carry heavy ore loads, a
number of Dutch coal-mine operators
are now getting three times the serv-
ice life previously experienced with
uncoated steel rails, reports John L.
Kimberley, executive vice president
of American Zinc Institute.

“Information from the Stichting
Doelmatig  Versinken (the Dutch
galvanizing trade association) shows
that conventional steel rails formerly
used in the Dutch mines became cor-
roded and unsafe after two to three
vears as a result of the constant ex-
posure to water, humidity, and ag-
gressive chemical attack; in coal mines
water is frequently high in sulphur
content,” Kimberley stated, “Since
applying a protective zinec coating by
hot dip galvanizing, this enterprising
group of miners have discovered that
the rails can now be relied on for
from five to six years of efficient and
safe, heavy-duty service,” he declared.

The extremely aggressive condi-
tions at the mine depths, generally

MILLLDR FINE OUNCES
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w Figure 2. World production of gold, 1905-58. [Bureau of Mines Minerals Yearbook 1958).

2,000 to 2,200 feet down, attack rails
heavily, and every vear of pain is a
significant profit in maintenance
costs, notes Kimberley. Since most of
the mines contain water at elevated
temperatures and have sulphate and
sulphide content, unprotected steel

SPRUCE 7-4497

e DESIGN
e FABRICATION
e CONSTRUCTION

HERON ENGINEERING CO.

2000 S. ACOMA ST. DENVER 23, COLORADO

AERIAL TRAMWAYS
MINE PLANTS

rails corrode at an accelerated rate, he
sald. Downtime losses during re-
placement can never be recovered,
Kimberley pointed out.
Kimberley reported that the Dutch
hot dip galvanized rails were coated
(Continued on page 26)

MILLS

Apache Exploration
Gompany, Inc.

A. L. Ladner, '27, President

A

Seismic Surveys
C & | Life Building

Houston, Texas
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Ameriecan Metal Climax is
engaged in the extraction,
manufacturing, and market-
ing of the world’s mineral
wealth. Our basic raw ma-
terials are all extracted
from below the earth’s sur-
face and our profits are de-
rived from sales of the
related metal or nonmetallie
products.

Amax interests and assets
extend from North America
to South Africa with sales
outlets throughout the Free
World.

The success of our enter-
prise is wvirtually guaran-
teed through our being able
to maintain a well-balanced
management organization,
built largely around highly
trained and experienced
mineral engineers.

Our research laboratories
arecontinually seeking ways
to improve the useful appli-
cation of all products and
to justify our interest in
new minerals. Our explors-
tion teams carry on a steady
search for economic depos-
its of minerals which fall
within our scope of interest,

Amax products include:
arsenic, cadmium, copper,
germanium, gold, lead, moly-
bdenum, natural gas, pe-
troleum, potash, selenium,
gilver, tellurium, tin, tung-
sten, uranium, zinc,

American Metal Climayx, Inc.

1270 Avenue of the Americas
New York 20, New York
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MINERAL INDUSTRIES
(Continued from page 24)

with from 3.2 mils to 4.0 mils of
zinc, or approximately the equivalent
of 2-134 ounces per squart foot. He
noted that while the zinc was eroded
away by friction on the bearing sur-
face of the rails, this was of no im-
portance since the same friction re-
moved any trace of rust that would
tend to develop here. The area where
significant corrosive attack was met
by hot dip galvanizing involved the
sides and base of the rail, Kimberley
said.

“American mine owners would do

well to follow the lead of Holland’s

enterprising mine owners,” declared
Kimberley. “The economic and other
practical advantages can be substan-
tial.”

Automatic Tracking Theodolite
Developed by Army Engineers

An automatic tracking theodolite
to provide a rapid method of extend-
ing geodetic control, where line-of-
sight between stations cannot be es-
tablished, has been developed by the
U. S. Army Engincer Research and
Development Laboratories, Fort Bel-
voir, Va.

Capable of automatically pointing
on stationary tarpgets and of auto-

matically tracking fast moving air-
borne lights, the new theodolite will
be used primarily by field artillery
units and by topographic units of
the Corps of Engineers,

The automatic tracking theodolite
is currently undergoing engineering
tests, It is expected to be made avail-
able for troop use in 1961,

Niobium-Uranium AHoys
May Be Metallic Fuel for Small
Nuclear Reactors of Future

Added evidence favoring niobium-
uranium alloys as the metallic fuel for
small-size nuclear reactors of the fu-
ture was presented recently by scien-

which causes the spottiness so often disturbing in
sampling operations.

For the initial studies of the gold assoeciations in
an ore, polished sections are generally difficult to
interpret until one has learned through other means
of investigation just where to cut sections in which
the gold may be found. Often, too, such sections will
reveal complexities which are confusing unless a tri-
dimensional mental picture can be formed from the
geetion. Usually, a good preliminary step is to dis-
solve generous samples of eoarsely crushed ore, repre-
genting varioug features as determined by eye, in
guch a way that the gold eontent ig left ag an insol-
uble residue. Hydrofluorie aeid and nitrie acid, as
well as other solvents, may be used as the nature of
the ore suggests. When nitrie acid is used, especially
in the dissolution of suifides, it is often advisable to
add some silver salt in order to eontrol ehlorine which
is pregent in many ores.

Gold Forms
in Ores

By A. J. WEINIG, '08

Associations

tists frem Battelle Memorial Insti-
tute, Columbus, Ohio. The evidence,
compiled by John A. DeMastry, F.
R. Shober and R. F. Dickerson, is
based upon more than three years of
study on nioblum-uranium alloys for
the U. 8, Atomic Energy Commis-
sion’s Reactor Development Division,

A niobium alloy containing 20

The study of the associations of gold in ores is of
mueh technical and general interest. In a brief work
of this nature it is not possible to go deeply into this
complex subject, but a few generalities in the fields
of macroscopic and mieroseopic study are given which
have a bearing on ore identifications and treatments.

The gold content of ordinary ores is a very small
percentage and the seareh for its assoeciations is often
very tedious. Gold, however, has the habit of segre-
gating into localized high grade spots, a property

By inspection of such residues the character and
localization of gold aggregates is usually revealed. In
addition, it will generally be discovered that the gold
occurs as crystalline growths and this thought is to
be stressed rather than the common coneept that it
occurs ag grains. The sizes of these growths are
studied partienlarly in reference to what may happen
to them in grinding when they are enclosed in the
ore matrix. Also careful study should be made of
the preponderance of extremely fine gizes which may

If you have a problem with

GRINDING, ABRASION or CORROSION,
it might be solved with

€oois Alumina Ceramics

Write for Data Sheets Today!
COORS PORCELAIN CO. - 600 NINTH STREET, GOLDEN, COLORADO
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weight per cent uranium has shown
excellent tensile strength and hard-
ness at temperatures in the 1600
Fahrenheit range. By contrast, pre-
sent-day metallic fuels swell and are
otherwise unserviceable above 1200
F. The marked advantage of the nio-
bium alloy at high temperatures sug-
gests strongly that this alloy will be
used as the fuel for future compact
and gas-cooled reactors, where higher
operating temperatures will be neces-
sary. Reactors of this type are likely
to find use in portable electrical power
generators, space craft propulsion sys-
tems, and in ship propulsion systems,
where a long-life core and corrosion
resistance are prime considerations,
While the niobium alloy will probably
never be used as fuel for stationary
power reactors, its high-temperature
properties will make it attractive for
use in any reactor designed for min-
imum weight and size.

The alloy's prospects for use as a
reactor fuel are based upon far more
than its high-temperature strength. It
has other desirable properties, Battelle
research has shown, The nioblum al-
loy has high thermal conductivity—
a valuable asset in compact reactors.
It also retains fission gases, which are
the source of considerable difficulty
in operating reactors, The alloy has al-
so demonstrated good corrosion re-
sistance. Apart from Its desirable
properties, the niobium alloy can be
prepared with little or no difficulty
by a consumable-electrode arc-melting
technique, and it can be readily fab-
ricated by standard techniques, Bat-
telle metallurgists report.

P

“Bei

wFigures 1-9. Left to right: {1} Crystalline gold aggregates in iron oxides. Dunkin Mine, Breckenridge, Colo.; x20. {2} Crystalline geold
growth from the Alaite Mine, Siberia; x 150. (3) Gold forms from pyrite, San Juan County, Colo,; x20. {4} Gold leaf form from quariz
ore, Ecuador; x20. [5) Gold leaf form from quartz ore, Atlas Mine, Colo,; x20. {6) Gold leaf form from quattz ore, Gib Mine, Mont.; x 20.
{7} Gold leaf form from quartz ore, Nellis Mine, Colo.; x20. (B) Gold forms in quartz ore, Smuggler Union, Cole.; x40, {9) Gold
crystalline aggregates from pyrite, Liberty Bell, Telluride, Cole.; x 40.
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THE AUTHOR

One of the Colorade School of Mines” most allus-
trious graduates, Arthur J. Weindg received his Mel. B,
degree in 1908, He served as director, OSM Experi-
mental Plant, and consulfing engineer from 1933
until his retirement in 1949. In 1944 he recetved the
Distinguished Achicvement Awerd from his almoe
mater, and n 1930 was qworded the Colorado Engi-
neering Council Medal,

Following his graduation from Mines, Mr., Weinig
worked two years as a sampler for the American
Smelting & Refining Co. in Colorado. From 1911 to
1981 he was foreman to the general superintendent,
Liberty Bell Gold Mining Co., Telluride, Colo., and
from 1921 to 1923 he was superintendent of malls,
Metals Ezxploration Co., Denver, Colo.

Original processes which he developed include
concentrate-cyaniding, complex ore-flotation, man-
ganese-flotation, platinum-leaching, potash-flotation,
maghesium-flotation. Ile is also the inventor of vanda-
dium-recovery apparatus.

not be observed unless dark ground illumination or
ultra-microseopic methods are applied.

The forms revealed in gold residues often tend to
stimulate the creation of hoth theory and fantasy
because fantastic forms are very often observed. These
observations, however, are of material value in the
adaption of ore treatments as well as 1o discover the
telltale marks, of the salter, such as the chips and
‘eurls or filed gold, or those forms made by the “salt-
ing moils” which are so easily slipped into the tool
bags of wnsuspecting sampling engineers by accommo-
dating, but none too honest, tool dressers.

The photomicrographs herein reproduced will of-
fer suggestive material for study, and in addition to

w Figures 10-12, 14:16. Left to right: {10} Placer gold grains; x20.

A, J. WEINIG

the speeific notations with these illustrations, a brief
classification and correlation of the essential features
is made.

Higures 1 10 9 are examples of gold residue forms
obtained by dissolving away the matrix in ores. Fig-
wre 1 illustrates a common type of gold crystalline
form ageregate found in the oxidized residuum of
pyrite ores. ‘

Figures 10 to 16 inelusive are forms of gold grains
which, if found in the residues, should be regarded
with great suspicion, and resampling of the ore de-
posit should be undertaken with extraordinary pre-
cautions. Graing as lllustrated in Figure 10 are nor-
mal in a placer deposit, and similarly, shapes as in

0

{11} Gold filings; x20. {12} Gold grains intreduced in cut samples

w Figure 13, Side view salting moil bit. One side ground and
polished to show gold inlay., Apparently the bit was punched or
drilled longitudinally somewhat off center and the hole filled with
gold alloy, When sharpened and even after use, the geld inlay is
not easily seen; x Il This specimen was uncovered in a weli-known
mining district which has produced an enormous output of mining
angineers' reports. The moil shows extensive use and is deeply
pitted and rusted with age. The, photograph is reproduced here be-
cause it has been observed that the present generation of engineers
is not at all familiar with the old black art tools so well known to
their fathers and their father's father in the early days of the West.
In those days no man was well dressed unless there dangled at his
side the ofd Colf Peacemaker showing well defined notches sig-
nificant of use. This moil also has a significant array of marks and
notches. “Are these notches the way those tools were marked?” a
wizened old-timer was asked. "Hell, naw, Them's the experts who
hev used ut,” was his reply.

Figures 14 to 16 are normal in produets obtained by
milling. The presence of such shapes is, however,
quite abnormal in mine ore samples and generally is
indieative of intentional salting, just as much so as
grains of the shapes of Figures 10, 11, and 12. 1t will
be noted that gold filings take a variety of shapes de-
pending on the type of file used.

Figures 17 to 23 illustrate types of silver forms.
They are introduced here because they are often seen

with gold forms in residues wherein they usually take
on a goldlike tarnish and may thereby be mistaken
for gold. Silver generally oceurs in branching forms
in whieh there is a tendency for most of the branches
to be on one side of a stem or axis,

Class | Gold Ores

Figures 2, 4, 5, 6, and 7 are types of gold residue
forms found in silicious ores where sueh gold erystal-
lized before the interfilling of quartz or other minerals
was completed. Observed microseopic sections of
such ores are shown in Figures 26 to 52 inclusive.
Bladed or chain structures are common and often the
gold leaves are curled so that in sections, forms like
& hook or question mark arée revealed. Chain struc-
tures generally arise hecanse the gold leaves are lace-
like, or branching, and sections made across them like
the dotted line in Figure 6 cause the chain-like ap-
pearance in microscopie slides.

Ores of this type form a large class of important
gold ores in which many sub-clagses and species are
of record. In this elass belong all gold ores wherein
the crystallization of the gold oceurred before the
eomplete closure of the fissure with quartz from later
quartz-bearing solution. It is to be mentioned, how-
ever, that the sub-classes of this great general class
relate 1o the order and kind of gold deposition in re-
lation to other minerals, such as sulfides. A common
assoeiation involved ig with pyrite. Figures 42 to 44
illustrate assoeiations with pyrite in which again we
tfind the gold may have deposited before, after, or
simultaneonsly with the pyrite. However, regardless
of these speeific cases, if the gold was deposited be-
fore the final silicification of the fissure, the type of
gold depogit will be designated as Class 1 which gen-
erally is helieved to indieate that the carrier golutions
were of an aeid nature. Accordingly, in this elasy of
deposits alkaline earth ecarbonates are rare unless they
are of secondary or later origin, or results from local-
ized involvements generally associated with intersect-
ing fractures extending into adjoining country rocks.

by the use of the salting moil; x20. [14) Gold sizes in flotation froth from unit cell, London Mill, Colo.; x7.0; maximum size about 48
mesh, {15) Gold sizes in table concentrate, London Mill, Colo,; x7.0. (16} Gold sizes in flotation froth from Minerals Separation machine
following above freatments, London Mill, Colo.; x 7.0; maximum sizes about 48 mesh, In these illustrations the flow of pulp is first through
the Fahrenwald unit cell, then on a Wilfley fable and then through the Minerals Separation flotation machines after classification, The max-
imum sizes of gold that floats thus stands out in sharp contrast to the sizes that are recoverable by fable freatments.
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- F‘i.gu;-es 17-22. Left to right: {17) Wiré silver,. Mollie Gibson Mine, Aspen, .Colo.; x20. (18) Wire s..i[ve_r, Libgrfy. _Be“_ Mi:{e, Colo.;dx:iﬁ. (19}
Branching silver crystalline growth, Liberty Bell Mine, Colo.; x 150. (20} Branching silver crystalline growth, Liberty Bell:Mine, Colo,; x100.
(21] Crystalline silver ‘growth, Mollie Gibson Mine, Aspen Colo.; x200. (22} Moss silver in quartz ore, Creede, Colo,; x 8.
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w Figure 23. Silver growths, Monte Christo, Ariz.; x4

Class || Gold Ores

Figures 3 and 8 illustrate the types of gold resi-
dues from ores in which the gold was deposited sub-
sequent to the main deposition of quartz in the fis-
sure. In these cases the gold is found as an inter-
filling between quartz erystals and is therefore later
than the quartz. The same type of sub-classes are to
be found in ores of this class as in Class I, and in
addition many speeies are found depending on the
degree of resorption of the quartz. In Figures 33 to
37 inelusive are cxamples of ohserved microseopie
seefions of this class of ore. In Figures 35 to 35 very
little, if any, resorption of the quartz has occurred
and the quartz crystal boundaries are usually sharp
and angular, Generally, as shown, the gold in such
sections suggests Indian pictographs and this char-
acteristics may be impressed upon ores over a consid-
erable area in a mining distriet. In this clasg of ores
similar forms are often observed in pyrite and caleite,

Migure 36 is a miero-section of Goldfield, Nev,
ore. It illustrates the typical “egg nest” strueture
wherein the quartz crystals have been rounded by re-
sorption. Figure 37 is a reproduction of a micro-

w Figures 26-31. Left to right: (26} Sold in quartz ore, Altaite Mine, Siberfa. Dark areas are gold; x40, (27) Gold in quartz ore. Dark

w Figures 24-25. {24) Electrum leaf, Comstock Lode, Nev.; x20.
{25) Electrum surrounding Argentite. Light areas are electrum;
Comstack Lode, Nev.; x 100.

seetion of Hollinger, Canada, ore wherein resorption
of the quartz is much more extended and to a degree
that the outlines of the original quartz crystals are
wholly obliterated. Thig is another divisional speeies
ore,

Oves of Class TT are helieved to result from solu-
tions that were alkaline and the degree of alkalinity
is measured by the degree of quartz resorption. Ac-
cordingty, alkaline earth carbonates are common. Thig,
as a whole, 1s & very important gold ore class.

Class lll Gold Ores

Pigures 38 and 39 illustrate observed microseopic
sections of thig class of ores which ig generally an un-
fortunate one from the standpoint of the mill man.
This type of ore is characterized by extremely fine
erystallization of gold in the guartz which generally
signifies simultanecus deposition. Figure 38 is an
extreme case wherein the gold erystals of near col-
loidal size were observed by the Tyndall effect hy
projecting a beam of light into the quartz, and then
photographing the reflections from the tiny gold

areas are gold; Ecuador; x40. (28} Gold in quariz ore. Dark areas are gold. Atlas Mine, Colo.; x20. {29) Gold in quartz——chain structure,
Dark areas are gold. Mellie Mine, Colo.; x20. [30) Geld in quartz ore—chain structure. Light areas are gold. Gib Mine, Mont.: x 14. (31)
Gold and silver in "quartz ore, Whita grains to lower left are silver, White hook shaped leaf, upper right, is gold. Monte Christo, Ariz.; x 6.
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w Figuros 33-35. Left to right: (33) Gold in quartz ore, Liberfy Bell Mine, Colo, Light areas are gold; x 6. {34) Gold in quartz ore.
Light areas are gold. Smuggler Union Mine, Colo.; x 66. {35) Gold in quartz ore. Light areas are gold, Tomhoy Mine, Colo.: x 66,

crystals suspended therein. Thesc gold grains are al-
most immeasurably small and no practieal degree of
grinding counld possibly expose the individual grains
which collectively appear as a seetion of the Milky
‘Way in the evening sky. '

Ores of this class, contrary to the prospeectus of
many wild cat promotion schemes, really do reveal
their gold only too well on fire assaying and ean be
best treated successfully by smelting methods, pro-
vided the grade is sufficient to justify the costs of
smelting. From a eyanidation or coneentration stand-
point, ores of this type must be discounted heavily
on their assay values, because much will be lost in
milling. Our advanee texts on mineralogy reveal only
a very few gold mineraly, such ag metallic gold and

E’I?Igure 32, Leaf gold quartz. Light areas are gold, Atlas Mine,
ole.

w Figures 38-39. {38) Ulira-microscopic photograph of gold grains
of near colloidal site in quartz. Light areas are geld. [39) Fine
gold grains in quartz. The neing is 200 mesh, Dark areas are gold.
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itg alloys, tellurides, and in some very rare instances
selenides. However, this class of goid ore has been
the source of many visionary and theoretieal gold
chemical eombinations, existing mainly in the mental
dreams of imaginative investigators and stock pro-
moters. Residues, after treating sueh ores to remove
the matrix, generally veveal a high grade sludge with
the finest gold grains only visible in the ultra-miero-
seope and which are soluble in ordinary gold solvents.

Figure 39 illustrates a coarser gold association, but
stll with many fine graing not revealed elearly in the
photomicrograph. Ores of this class include some well
known difficult ores which will be nameless here.
Taken as a whole, this class of ore is commercially
wimportant and the nature of the solution depositing

w Figures 36-37. Gold in quartz ore. The netting is 200 mesh.
Dark areas are gold. Goldfield, Nev.; x50, (37} Gold in quartz
ore. Dark areas are gold, Hoilinger Mine, Canada; x40,

w Figures 40-41, {40] Sylvanite in fluorite, Cripple Creek, Celo.;
“x4. (41} Altered sylvanite, Cripple Creek, Colo.; x 30..
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w Figures 45-47. (45} Gold grains at the juncture of pyrite and quartz. Gold areas black; x 20, {456) Gold interfilling a fracture in pyrite
and replacing quartz. Light areas pyrite, black area gold. Grey area quariz; x 100, {47) Gold adhering fo pyrite after crushing free from
quartz. This observation is a common one showing that the weld between pyrite and gald is stronger than that beiween gold and gquartz. It

is a fortunate circumstance from the viewpoint of the mill man.

it is debatable. This type of gold ore is deseribed
here largely as a warning.

Class IV Gold Ores (Tellurides)

Figures 40 gnd 41 are examples of sections made
of telluride ores.

Figure 41 is of special interest in exposing the
mechanism of alteration. It will be noted in this case
that the tellurie residuum silicifies and migrates to
the erystal walls where it merges with the matrix.
The gold, on the other hand, migrates to the region of
the original crystal axis and there recrystallizes into
aggregates. This feature explaing the common expe-
rience that oxidized telluride ores generally contain
gold grain aggregates in sizes and amounts which
permits material recovery of the gold by table or
other gravity separation methods.

The telluride gold ores are generally econsidered
deposited by volatilization and represent an important
type of commercial ore.

~ Figures 42-44. {42) Crystalline gold inclusions in pyrite. Black areas are gold. Liberty Bell Mine, Colo.; x 20. (43) Gold in fractures of

Other classes of gold ores have been noted, but,
becanse of rarity, need not be disecussed in this brief
outline. Also it must be kept in mind that some ores
show movre than one type of gold association generally
related to different stages of mineralization.

The microseopic study of ores in very many cases
reveals speeific habits and associations which serve as
identifications.

As an illustration, Figures 48, 49 and 50 are in-
troduced showing characteristies of Rand, South Af-
rica, ore. In Figure 48 the interfilling bhetween ad-
joining cquartz pehbles is shown and it is fo be noted
that the pyrite encloged in the pebbles is angular in
shape and in its original erystal form. However, the
pyrite grains in the interfilling are smaller and
rounded. PFurtber, these rounded pyrite grains as
shown in Figure 49 are frequently crushed, espeeially
where two guartz pebbles make close contact. Algo
oceasionally, as shown in Figure 50, gold may be found
interfilling the fractures in the rounded pyrite grains.

pyrite. The fractures approximate 400 mesh in thickness. Empire Mire, Grass Valley, Calif. {44) Intercrystalline gold and pyrite. D.ark areas
are goid. Tomboy Mine, Colo.i x2000. (Inter-crystalline ‘gold and pyrite asscciations are occasionally observed in gold-bearing pyrite w:thh
concentrates with heavy minerals Jike galena in fable treatmenis. Such pyrite is heavy hecause of ifs large gold content. This specimen

shows alternate deposition of gold and pyrite in the same crystal.]
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:.v.Figures 48-50, Pho{'bmicrogr-qphs of Rand ore, showing special features, South Africa; x20, x40, x I50:
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Cripple Creek-

Victor, Colo.
District

By MAX W. BOWEN, '24

Introduction

The following article, prepared at the request of
The MINES Magazine for inelusion in its Golden
Anniversary Issue, should not be considered a tech-
nical writing in any sense. The writer has drawn
freely from various publications, reports, oral state-
ments and personal knowledge of the Distriet during
the past 34 years, for the information given. Some
statements may vary in detail from statements writ-
ten by various writers, but in general will conform
to the true historieal facts eoncerning the Distriet.

The Cripple Creek-Vietor Distriet is located ap-
proximately 40 miles west and a little south of Colo-
rado Springs on the southwest side of Pikes Peak.
The altitude varies from 9,200-10,750 feet above sea
level and enjoys a rather mild climate for that al-
titude. The highway is paved from Colorado Springs
to Victor through Cripple Creek via U, 8. Highway
Number 24 to Divide, thence over paved State High-
way Number 67 to Cripple Creek and Viector. The
operation of the mines is seldom interrupted by
severe winter weather. Fair to good roads, main-
tained by Teller County Highway Department, serve
all of the mines.

Early History

The area now known as the Oripple Creek-Vietor
Distriet in Colorado, first attracted the attention of
prospeclors in 1874, It was reported that H. T. Wood
had found gold ore near Mount Pisgah, which is lo-
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¥ Independence Mine and Mill and Portland” Mine on the Skyline, 1910,
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the Colorado School of Mines in 1924, is executive
vice president and general manager of the CGolden
Cycle Corp. and numerous other Carlion mining end
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managerial and supervisory copactties with Golden
Cycle since 1939,
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out the Western Hemisphere.

Ior 12 years he served on the Board of Trustees of
the Colorado School of Mines, and was president of
the Colorado Mining Assn. in 1959. He is the author
of articles tn many technical publications.

cated approximately two miles west and slightly north
of the present Cripple Creek townsite, A small
amount of prospecting followed in 1878 and a re-
newal of activity oceurred in Mouni Pisgah area in
1884, but this last appeared to have been fraudulent.
Bob Womack probably has been credited with having
played the greatest part in the discovery of gold in
the District, as he had lived in the area between 1880
and 1900. Womack had prospected and mined in Gil-
pin County se it wag only natural for him to do a
lot of prospecting, coneentrating his work in Poverty
Guleh, Hignifieant discoveries were made in 1891
and in early 1892 the real “Gold Rush” was started
to the Distriet, even though the new discovery in
Jripple Creek was viewed with eonsiderable skepii-
cism gince several false finds had proven of no value.

However, the development of the Distriet during
the period from 1892 to 1905 was almost faniastie.
October, 1892, saw some 17 mines shipping ore by
wagon train to the Pueblo Smelter in Pueblo, Colo.,
and within a year—auntumn of 1893——the list of pro-
dueing mines had doubled. It was during this period
that such prominent early day miners such as Stratton,
Burns, Doyle, Strong, Frisbee and De la Verne and
many others started produetion from mipes which
made the District known through the mining world;
to name a few, Portland, Stratton’s Independence,
the Strong, Granite (now known as Ajax), Mary Me-
Kinney, Elkton, Blue Bird, Moose, Morning Glory,
Victor and many others,
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w Map of Cripple Creek Basin. {Geclogical Survey, Bulletin 955, Plate 4)

The following tabulation shows the rapid increase
in gold production during the first few years of the
Distriet’s productive years:

The production from the distriet amounted to
$200,000 in 1891, but inercased to $2 million for 1893,
reaching a peak of $19 million for the year 1899. Dur-
ing the next six years, the production dropped to a
low of $13 million in 1903, then rose to $15.7 million
in 1905. Produection for this period from 1891 to 1906
inclusive totaled $162.8 million dollars in geld at
$20.67 per ounce. A total of $11,570,077.43 was paid
in dividends during the period from 1893 to 1899
inclusive.

Transpertation

The Midland Terminal Railroad connecting ‘the
Distriet with Colorado Springs, by way of Divide,
wag completed December 1895, and the Florence and
Cripple Creek Ratlroad was pldeed in operation July
2, 1894, The Colorade Springs and Cripple Creek
Distriet Railroad was completed into the District in
1901. These transportation facilities resulied in sev-
eral mills being built and operated in Colorado
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Springs (Colorade City) and Florence. Mills were
also built in the Distriet and at Gillett, which was lo-
eated just north of Cripple Creek. At about the same
time treatment of Distriet ores at Pueblo Smelter
rapidly declined.

Geology

The early geological surveys of the Distriet con-
cluded that “The pre-eambrian crystalline complex
which. forms a general plateau of the region was per-
forated by a voleanic explosion.” Otherg stated that
the mineralized area—a rudely elliptical area approx-
imately 5 miles long by 3 miles wide—oecupied the
erater of an extinet voleano,

This voleanie theory of its formation prevailed
until A, H, Koschmann of the U. 8. Geological Survey,
made a study of the Distriet in 1934 and 1935 and
diselosed evidence that this theory was erroneous. His
new and now well substantiated and accepted theory
is stated in a paper, “New Light on the Geology of
the Cripple Creek District,” given at Colorado Min-
ing Association annual meeting in Denver, Colo,
Jan. 25, 1941.
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w Hoist at Portland No. 2 about [910,

Quoting from this as follows, explains his theory:
“(1} The main mass of ‘breecia’ ocenpics a pit or basin
which owes its origin to subsidence along vertieal or
steeply-dipping faults and is not a produet of a vio-
lent voleanic eruption; (2} As the basin intermittently
subgided, it was gradually filled first with non-vol-
canic gediment and later with a thick accumulation
of voleanie breeecia; (3) the bagin was a locus of intense
igneous activity. However, voleanie vents or necks
from which phonolitic agglomerate eould have been
violently ejected have not heen found and it there-
fore seems likely that fissure eruptions accounted for
the voleanic material which was subsequently eroded
and redistributed by running water.”

Production

The Distriet’s recovered production of gold from
1891 to 1959, ineclusive, has amounted to approxi-
mately $422,000000 plus approximately $14,000,000
in gilver values or a total value of approximately
$436,000,000. The value of the gold produced prior
to 1934 was based on gold at $20.67 per ounce which
if based on present price of $35.00 per ounce would
add approximately $259,000,000 to above figure, thus
hringing total value to $695,000,000.

As stated previously this is the approximate
recovered value of the production so if one wanted
to estimate the actual produetion, the items of mill
tailings loss, unreported production—including loss
by “high-grading” or theft—should be added which

w The Carlton Mill near Victor, Colo.
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w Commentator Lowell Thomas pushing switch fo start the new
Carlten Mill, 1951. Front row, left 4o right: Mrs. A. E. Carlten,
Merrill E. Shoup, Max W. Bowen, Mrs, Ella Winifred Magruder,

would bring this figure to well over $750,000,000.

So it is seen that the Disgtrict deseribed so vividly
and interestingly in the books, “Midas of the Rockies”
and “Money Mountain,” has had a relatively long,
eventful and prosperous period of produciion, mak-
ing quite a number of multi-millionaires, some of
whom were able {o maintain their “millionaire
status” while a number of others lost their millions
in a relatively short time.

Metallurgy

The history of milling of the Cripple Creek ores
really is a history of the advancements made in the
metallargical processes for treating sulpho-telluride
ores. The gold in this ore is very finely disseminated
in, and associated with the iron sulfide, usually py-
rite, or as in the tellurides, sylvanite and/or calverite.
There ig very little free gold in the ore except in the
oxidized ores from near the surface, which accounts
for the poor recovery by the first mills built in the
Digtriet. For this reason Cripple Creek ores are eon-
sidered refractory to the metallurgical processes nor-
mally used to recover gold, however, the evolutionary
processes developed over the past 60 years have not
only benefited the Cripple Creek mills, but gold treat-
ment plants the world over. Recoveries inereased from
50 per cent or lower in some of the first mills to the
present recovery of plug 95 per cent.

The first methods tried for rccovering the gold

w Ironclad Mill, 1910,
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Sinee this issue of The MINES Magazine has
stressed the use of gold as a medium of monetary
exchange, we feel that it is only pioper to include,
at least in part, a letter writien just recently to the
Honorable Robert B, Anderson, secrctary of the
Treasury, by Mr. Merrill B. Shoup, president,
Golden Cyele Corp., expressing his concern over
the continuing loss of U.S. gold reserves.

A part of Mr. Shoup’s letter follows:

September 21, 1560
The Honorable Robert B. Anderson
Secretary of the Treasury
Washington, D. C.
Dear Mr. Anderson:

Since 1958 the Nation’s gold reserves have
shrunk more than $4,000,000,000 and todaey are be-
low $19,000,000,000, reaching $18,990,202,000 on
September 7. Many economists are of the opinion
that the peril point beyond which our gold reserves
cannot Turther shrink 1s $18,000,000,000, Last week
we lost another $51,000,000 in gold, ond no lessen-
ing of this drain appears in the offing. Potential
claims agwinst our gold reserves arve so great that,
if foreign clatmants decided en masse to demand
gold, our Nation would be thrown inte o frightful
financiel squeeze.

Three basic requisites follow, which might help
solve our problem:

(1) Maintain world confidence in the Uniled
States dollar which necessitates puffing our
own house in order, curtailing spending, bal-
ancing the budgel, end adopling ausierily
measures as has been done by FEngland and
other nalions, It is obviously impossible fur-
ther for the American public to finance specu-
lations in money monagement by paying higher
taxes, buying even more Government bonds, or

Golden Cycle Corporation President Concerned
About U. S. Gold Reserve Situation

enduring more purposeful monetary inflation.
Based wpon the campaign promises of both
Presidentiol candidates, there is little hope of
either curtailing public expenditures or bal-
ancing the bdbudget.

(2) Expand our exports of goods and services to
earn enowgh to of fset our other spending. Our
Nation has become a high-cost producer and
there s Little probability that our Nation can
conlinue fo ncredase ifs exporls against on in-
creasing volume of imports produced cheaper
and more efficiently than we can.

{3} Force our allies to take a greater share of our
world-wide finenciel end military responsibil-
ities. We have used our resources to make 1t
possible for our allies to stage a powerful eco-
nomic comeback, and although they are now
in @ position to take over a larger share of our
pledged economic and milttary aid eround the
globe, there is little immediate likelithood of
any substantiel progress in this direction.

It, therefore, is clear that 1t will be impossible
i @ reasonably short period to work out ¢ part or
all of the remedies above set out prior to the time
when our gold reserves reach $18,000,000,000.

I know you are familiar with the gold situation
and realize that our Notion faces in its gold prob-
lem one of the gravest crises in generations. Your
ideas on this all important matier will be greatly
appreciated.
Sineerely,
MerriuL E. Sroup,
President

MES ol
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wThe Golden Cycle Mill, 1949,
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w Solden Cycle mill fire in 1907,

from District ores was by methods used in the stamp

mills in Gilpin County which proved very inadequate:

since the gold is too intimately associated with the
pyrite and at the grind obtained in stamp mills only
a small amount of the minerals was liberated and also
since very little free gold occurs in thig ore. Next,
various types of concentrating tables and blankets
were added, but still the recovery was extremely low.

Ag the depth of mining inereased what little free
gold, there had been in the “near surface” oxidized
ore, disappeared and more of the gold was contained
in the sulfides and tellurides. This condition in-
creased the difficulty in obtaining a satisfactory re-
covery of the gold values. At thix period smelters
seemed to he the best solution to the metallurgical
problem so the ore was shipped to Pueblo and Denver.

The chlorination process was the next method
tried in 1893, and in 1895 a well designed mill using
this process was started in the small town of Gillett
just north and east of the Distriet. This was followed
by the eyanidation process, employed in the Metailic
Extraetion Mill which was built near Florence, Colo.,
approximately 33 miles south of the Distriet, These
two proeegses competed for supremacy for some time,
resulting in the chlorination process becoming the
dominant onc for a period.

In 1904 there were three reduetion plants in the
Distriet, (1) The Economic Mill (roasting followed
by barrel ehlorination); (2) Homestake Mill (direet
cyanide) and (3) Sionx Falls Mill (direct cyanide);
in Florenece, two mills, Doreas Mill {roasting followed
by eyanide) and the U. 8. Reduction and Refining
Co., (roasting followed by chlorination). This com-
bination proeess eontinued te treat most of the ores
from the deeper mining for some time, although at
the same time several small mills operated in the
Tistriet on the oxidized ores, employing a straight
eyanidation process.

However, as better roasters were developed and
better roasting iechnigues discovered, the trend was
towards roasting followed by coarse grinding, blanket-
ing, sand-slime separation followed by leaching of
the sands in eyanide solution and agitation of slimes
either mechanically or with air agitation, and recov-
cry of the gold from eyanide solution by use of zine
shavings in boxes whieh method was later replaced
by zine dust precipitation presses.

There were numerous modifications of this gen-
eral proeess, such as the amalgamation of the blanket
coneentrates. This was possible since the roasting
broke down the sulfides and tellurides by eliminating
the sulphur and tellurium theveby leaving the gold
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w» Towns of Galdfield and Independence {near Cripple Creek], 1910,

ag metallic gold—even though finely disseminated in
the iron oxide particle—thus making the gold amen-
able to either amalgamation and/or eyanidation proc-
e8s8es,

The then relatively new flotation process was also
tried in a few of the newer mills with varying de-
grees of success. All mills exeept the Golden Cyele
Mill in Celorado Springs discontinued operation,
either for lack of ore or finances or bhecause later
processes made them obsolete to the point that they
could not pay eompetitive prices for the ores.

The Golden Cyecle Mill operated continuously from
1908 until March, 1949, when it was dismantled and
the usable equipment, machinery and material was
moved to a site on the Cripple Creek-Vietor highway
where the Carlton Mill was eonstructed and has op-
erated successfully since ecompletion in early 1951,
The Carlton Mill is the last of a large number of mills
for the processing of District ores. It has been esti-
mated that not less than 50 and possibly nearly 100
mills, large and small, have been built to treat the
Digtriet orve,

General

The Diglriet, like ali other mining distriets, has
been plagned with many trials, tribulations and
troubles—such as two world wars, at which time gold
mining was frowned upon by government offieials
and miners alike since the base metal mines were given
priority on materials, supplies and labor. The gov-
ernment War Production Board Order 1-208 was
Invoked during World War IT, on Oct. 8, 1942, virtu-
ally elosing all gold mines in the United States and
Alaska. The Corporation estimated it suffered dam-
ages amounting to two million dellars and brought
suit against the government jointly with other gold
mining companies, but all claims were refused through
the eourts. Also during the first two decades of op-
eration, strike violence hecame so dangerous at times
that state troops were sent into the District to main.
tain the peace.

The mines gradually became deeper to the point
that it heeame necessary to drive drainage tunnels,
1he last two being the Roosevelt, started in 1907 and
completed in 1918 for a total distance of 24,255 feet,
and the Carlton Tunnel gstarted in July 1939 and was
completed in September 1941 for a total distance of
32,927 feet or approximately 614 miles. Laterals from
hoth of these tunnels were driven to other mines at
later dates. The Carlton Tunnel level at the Ajax
Mine Shaft is 3,100 feet below the collar of the shaft
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w This is1c+r, Clo.l about 1904.

S & b el :
w Train of empty ore cars being hauled by Midland Terminal R.R.
to Cripple Creek from Colorado Springs. Another engine was in
this train buf did not show in the picture.

and at the Portland Number Two Shaft is 3,_252 feet
helow eollar. The Ajax Mine has sunk a winze 150
feet below the tunnel level

The New York and Honduras

Rosario Mining Company
120 Broadway New York 5, New York
Congratulates
THE MINES MAGAZINE
on its

Golden Anniversary

The greatest deterrent to mining in the Distriet
at present is the unrealistic price of gold eompared to
the price of all other metals and ecomimodities, the
price being $35 per ounee, which is the game as
established in 1%34. Tonnage of ore treated at pres-
ent amouats to an average of only 50006-6000 tons per
month; in years 1936-1941 the (Golden Cyele Mill
treated an average of 40,000 tons per month. Whether
or not the Cripple Creek-Vietor District will ever re-
sume a prosperous period depends entirely upon a re-
vigion of our national monetary poliey with respect to
our gold reserves and a more realistic price for gold.

(Editor’s Nole. The MINES Magazine will agein
present Profiles of Companies and Individuals in min-
ing and industry. Due to « lack of space in the Octo-
ber 1960 issue, we have to defer a Profile of the Golden
Cycle Corporation until the December 1960 dssue of
the Magazine.)

THE WORLD AROUND US

By Sir Graham Sutfon
122 Pages, lllusirated, $3.75

Discussions by six scientists marking the close of the
International Geophysical Year, Written in a form un-
derstandable to laymen, they pose the problems remain-
ing to be solved in the earth sciences. Topics covered are
the ionosphere, the earth’s magnetism, the exploration of
the upper atmosphere, the lower atmosphere and its
weather, the sea and its problems, the Antarctic.

Order your copy today from

THE MINES MAGAZINE

Guggenheim Hall Golden, Cole.
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The
Role of Gold

in
International
Liquidity

By DR. OSCAR L. ALTMAN

In recent years there has been a great deal of
diseussion aboul the role of gold in international
liguidity. Some have cxpressed the fear that the
world does not now have enough gold to condnet its
international business properly; others have main-
tained that the world’s stock of gold is not inereasing
fast enough to keep production and trade expanding
as rapidly as they should; yet others have expressed
the fear that the total amount of gold, dollars, ster-
ling, and other currencies held by all eountries—or
what is generally called international liguidity—is
inadequate. It is only natural, thercfore, that some
far-reaching suggestions have been made to increase
the value of the gold held in international reserves or
to inerease international liquidity in other ways.

The role of gold in international reserves, and the
strueture of international liguidity, have changed
greatly over a period of years. In addition, the aetiv-
ities of the International Monetary Fund, which was
set up at Bretton Woods in 1944, has contributed a
great deal to the smooth functioning of the inter-
national finanecial system, and it will undoubtediy
contribute a great deal more in the years to come. I
will discuss the guestion of gold, the strueture and
funetioning of our system of international reserves,
and the role of the International Meonetary Ifund.

World Adopts Gold Standard

The gold standard as we knew it was primarily
a development of the latter part of the nincteenth
century. Before that, the countries of the world were
on a silver standard, or on a standard based on both
silver and gold, or on an ineonvertibie paper standard.
The U.8. was on a bhimetallic standard from the
founding of the Republic until 1873, excluding only
the period during and after the Civil War when we
had greenbacks—inconvertible paper money. Since
1873, the U, S. dollar has been defined in terms of
gold. Fngland went to a gold standard in 1816 and
most of the other countries of Hurope did the same
between 1870 and 1900, though parts of Asia contin-
ued on & silver standard.

The struecture of international reserves naturally
reflected these deeisions. At the beginning of the

* The views expressed by Dr, Altman (at the National Western Min-
ing & Fnergy Conference held April 22, 196G, in Denver, Colo.) are per-
sonal and do not necessarity reflect the official position of the Internutional
Monetary Tand,
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Dr. Oscar L. Altman has been a member of the
staff of the International Monetory Fund since 1946
~—from 1946 to 1954 as director of administration,
since 1954 as advisor in the research and statistics
department,

e obtwined A.B. and M.A. degrees in 1929 and
193¢ from Cornell University and o Ph.D. in 1936
from the Universily of Chicago. Dr. Altmon was a
member of the Department of Eeconomics at Ohio State
Universily from 1956 to 1938 and o member of the
staff of the Temporary National Fconomic Conumit-
tee from 1938 to 1940. For the next fwo years he was
principal  economist, National Resources Planning
Board, and from 1545 to 1946 he served as chief, anal-
ysis and plans, French Supply Council.

Dr. Altman 1s @ contributor to various economic
and technmical journals and 1s the euthoer of a book en-
titled “Savings, Investment and Natlonal Income.”

First World Wax, the total reserves held by all coun-
tries amounted to $4.5 billion, of which #$4 hillion,
or 90 per cent, was gold, Only half a billion dollars
was exchange, and almost all of this was in the form
of gterling. This did not mean that exports and im-
ports were paid for in gold, nor that gold was shipped
from one country to another to pay for the net bal-
ance between exports and imports. PPart of the bal-
ance of payments was financed by private credits
extended by business enterprises and hanks, part was
financed by short-term capital movements from one
country to another, and only a small part was fi-
nanced by movements of gold.

Today, the structure of reserves and of domestic
money is very different than it was in 1913, or even
than it was at the beginning of the Seeond World
War in 1939. Ifirst, practically all of the world’s
monetary gold has been gathered up into official hold-
ings, where it is used in international transactions
instead of in cdomestic ones. Many eountries, more-
over, no longer try to regulate the amount of money
used domestically with reference fo their gold reserves.

The United States, however, is the most important
econntry that requires a legal reserve in the form of
gold against deposits and currency. Nevertheless,
even in the United States this gold reserve reguire-
ment has not really limited the amount of domestic
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money for a great many years. (lold reserves have
been so much greater than legal requirements that
the quantity of money has necessarily heen managed
with respeet to other eriteria. This has led to sug-
gestions that the statutory gold reserve requirement
be reduced or abolished, so that all gold ean he used
for international transactions.

Second, the world’s economie development since
the end of World War I, and the inereased share of
the United States in world trade, have greatly changed
the strueture of reserves, Countries now hold a mueh
larger proportion of their liquid assets in the form
of deposits and a smaller proportion in gold than they
did even a few years ago. Of the $56 billion of re-
serves held by all countries, about one-third is now
held in the form of demand deposits, time deposits and
short-term investments. The United States holds all
of its reserves in the form of gold®*; all other coun-
tries outside the eommunist bloe hold about half of
their reserves in the form of dollars, sterling, and
other currencies,

Third, there have been great changes in the own-
ership and distribution of reserves in recent years.
The reserve position of the U. S. has changed
dramatically: its gold reserves, although they still con-
stitute half of the world’s gold stoek, are $5 hillion
helow their postwar high of $24 hillion; in addition,
short-term dollar assets held by foreigners arc %10
billion larger. The reserve position of Europe was
completely inadequate at the end of the war; now, on
the whole, it is quite eomfortable. Germany and Italy
have improved their reserve positions remarkably.

There has alse been a striking change in the use
of the dollar as a reserve curreney. Dollars are now
held in larger amount as reserves than any other eur-
rency. OHven the role of the U. 8. during and after
the war, it was inevitable that the dollar should be-
come the most important world currvency, and that
it should he held widely by other eountries and in-
dividuals. This was a tribute to its convertibility
and its strength and its usefulness. But the changed
position of the dollar has also eveated new responsibil-
ities and, perhaps, new problems.

T do not share the fears of some students that the
world does not have encugh international liquidity
to conduct its growing trade properly. Reserves of
all countries total $56 billion and assets ol the Inter-
national Monetary Fund stand at $14 billion. In
my opinion, no convineing case can be made for the
view that these amounts are not large enongh. Two
years ago, the Iternational Monetary Fund issued a
comprehensive report entitled International Reserves
and Liguidity, which concluded that the existing
amount of liquidity did not present any serious prob-
lem for the world at large. This judgment is equally
applieable today. In any event, the adequacy of in-
ternational reserves is not a simple matter of arith-
metie, of comparing so much money with so much
trade, and then eoncluding that the supply of money
is too large, too small, or just right.

Adequacy of International Reserves

Phe adequacy of international reserves is a much
more complex matter, and there are many totals that

*¥ The 1. §. reserves consist of $19.5 billion of gold. In addition,
the U. 8. holds about $2 billion of currencies of other governments, These
currencies were acquired through the sale of surplus property, agriculiural
surpluses and in other ways; in practically all cases these currencies can
be spent only in the couniry from which they were aecquired and for
various specific purposes, such as payment of U, S, Government expenses,
loang for development purpeses, and stimulation of imports from the
United States.
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can be congidered “right.” The adequacy of reserves
must also be judged in relation to how reserves are
distributed, whether or not international trade is in
balance, and whether inflationary pressures are at
work, No amount of reserves will he adeguate if the
most important countries eannot learn to live within
their means, No amount of reserves will be adeguate
if countries aet as if inflation were the magic carpet
to economic development. Reserves will appear to
be less adequate if long and severe depressions are
permitted to develop.

Fortunately, international trade is in better bal-
ance, and restrictions and impediments to trade are
at a lower level, than they have been in many years,
At the present time, the United States is alone among
the industrial countries of the world in having a
major balance of payments deficit. In 1958 and 1959,
this deficit totaled $7 billion, and it would be im-
prudent to minimize the difficulties that may be in-
volved in correcting this deficit. This will take time,
particularly if we confine ourselves to correetive
meagures that in the leng run will help us and the
international community of nations, But these cor-
rective measures will have to be taken in any case.
Our balance of payments deficits were not caused
by any existing inadequaey of the world total of re-
serves and they eammot be cured by arbitrarily in-
creasing international reserves. Indeed, our balance
of payments deficits have greatly improved the reserve
position of many other countries, and this will ulti-
mately make possible further expansion of our ex-
ports.

We may perhaps agree that the world total of
international reserves is not inadequate, and vei he
concerned about the role of gold. There is a respect-
able body of opinion to the effect that the world
structure of reserves becomes more uunstable in pro-
portion as dollars, sterling, and other currencies are
used as reserves. If confidenece in any eurreney should
decrease, holders of it will try to exchange it for
another currency, or for gold. A rush by foreigners
to eonvert dollars into gold counld, so the argument
goes, foree the United States off the gold standard
or require the export of practically all of owr gold re-
serves. Of ecourse, the same thing could happen to
any other key currency, such as sterling, which is
held by foreigners in substantial amounts.

Proposal to Increase Price of Gold

Three ways have heen proposed to meet this con-
tingeney. The first would increase the portion of in-
ternational reserves that consists of gold and reduces
the portion that consists of holdings of national eur-
rveney. This would require a large increase in the
world’s monetary stock of gold, which presently fotals
about $38 billion, exclusive of the gold held by coun-
tries of the communist bloc. But, there is simply not
enongh gold in the world to replace the $18 billion
of reserves now held in the form of dollars, sterling,
and other national currencies. There would not he
enough even if, in some magical way, the $10-12 bil-
lion of gold now in private hoards could be enticed
into official holdings. Henee the proposal to put in-

ternational reserves on a 100 per cent gold basis in-

evitably implies an inerease in the price of gold.
For example, raising the price of gold from $35
an ounce to $70 an ounce—and even higher prices have
been suggested—would inerease the world’s gold re-
serves by $38 billion, double the value of current gold
output, and after a period of time inerease the quan-
tity of gold produced. It would also devalue the
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dollar, penalize those countries and individuals who
have kept their funds in dollar assets, stimulate de-
valuations on the part of countries that compote with
the United States in world trade, and give an up-
ward push to prices.

‘When the U. 8. increased the priee of gold to $35
an ounce in 1934, it changed a price which had heen
in effeet for more than a century. It did so at the
bottom of a depression, when there were 15 million
unemployed, as a desperate measure to “reflate’” prices
and to stimulate employment. Whether thiz action
was necessary, or useful, or effective, and whether
the results achieved could not have heen achieved
in other and better ways, raise questions whieh have
not been settled even to this day. One point, however,
is clear: the circumstances today are completely dif-
ferent.

Position of the Soviet Union

It is appropriate in this connection to say a few
words about the position of the Soviet Union. Al-
though the Soviet Union does not publish information
on its gold production and reserves, its production is
probably about $350 million per year, though some
estimates, whieh I would not accepi, are twice that
figure.*** In the past few years, the U.8.8.R. has
sold gold in Western Europe, to pay for imports, at
the rate of about $250 million per year. Soviet sales
are thus five {imes as large as U, 8. production. Some
estimates place Soviet gold reserves at $7 billion or
$8 billien; my own view ig that they probably fall be-
tween $4 billion and $6.5 billion; but there are otherg
who would plaee these gold holdings at a lower figure.

1t is beyond doubt, however, that the Soviet Union
is the second largest producer and holder of gold in
the world; and that it would receive an enormous
windfall from any increase in the price of gold. It
is a matter of considerable surprise to me to think
that people who would instantly reject the idea of
lending the U.S.8.R. $3 billion or $5 billion would
seriously consider doubling the price of gold, which
would virtually present the Soviets with the same
amount as a gift. Of course, it may be said that if the
price of gold were increased the gold profit of the
United States would be much larger than that of the
Soviet Union, This is true, but with a difference. Un-
like the . 8., the U.S.8.R. could spend its profit; and
sinee it wounld like to expand its imports, it would un-
doubfedly spend a large part of it. The U.S. and
other industrial countries outside the communist bloe
would, on the econtrary, have to sterlize part or all of
their gold profits. To do otherwise could start a
spending spree that could boost prices substantially.

In short, only some great and overriding national
advantages would justify our taking action at this time
to increase the price of gold, and undo all the efforts
in recent years to achieve economic expansion under
conditions of priee stability. These advantages are
not now apparent.

The second approach that has heen proposed would
involve the ereation of a mew kind of international
bank deposits to inerease international liquidity and
to firm up the present structure of international re-
serves. In the first instanee, these deposits would
arise from the transfer of existing reserve holdings

¥¥% Thoere are no official data on Soviet gold production and re-
serves. Fstimates vary widely and they can be considered neither precise
nor anthoritative, The subject is reviewed in 0. L. Aliman, *Russian Gold
and the Ruble,”” International Monctary Fund Staff Papers, April, 19690,
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of dellars, sterling, other currencies, and even gold
to an international ageney in exchange for deposits.
Subsequently, the total of these deposits eould he
created by making loans and investments,

The total of these deposits would be flexible, and
it eould be expanded or contraected in aceordance with
need. These deposits would have to be guaranteed
againgt devaluation and given other attractive gual-
ities, so that they could supplement or even replace
existing reserves now kept in the form of national
eurrencies. These deposits would not neeessarily have
to replace gold, but they eould be expanded to com-
pensate for any shortage in the production of gold.
This alternative is extremely thought-provoking but
I believe that it must be considered unacceptable at
this time. For the reasons already mentioned, no clear
case can be made for the proposition that infernational
reserves are inadequate. Neither can a case be made
that the present structure of reserves is dangerous or
top-heavy. During the past two years when the def-
jeits of the U. 8. were so heavy, there was much talk
that the dollar was becoming a weak and overvalued
currency. Nevertheless, foreign holdings of dollar de-
posits and short-term dollar assets inereased by 20
per cent.

Proposal to Develop Present Arrangements

The third approach is to continue and develop our
pregent arrangements, under which countries will meet
demands npon them by using their own reserves and,
when necessary, additional reserves borrowed from
the International Monetary Fund.

In the field of international finance, the establish-
ment of the International Monetary Fund represents a
continental divide. Iis assets, which were increased
to $14 billion last year, consist of gold and holdings
of the currency of every member, These resources can
be borrowed by members on a short-term basis, usually
three to five years. Resources can be drawn upon to
meset a large variety of needs, including seasonal flae-
tuations, crop failures, and speculative runs on cur-
rencies that are fundamentally sound. With all its
limitations, the Fund in the last decade has proved to
be the most effective instrument yet devised for pre-
venting cracks in the international finaneial strue-
ture, and for eontaining them if they should develop.

As you will reeall, the speculative strain on ster-
ling in 1956 and 1957 started with the Suez crisis and
developed into the fear that sterling was overpriced in
terms of other eurrencies and that it would have to
be devalued. This strain was handled with energy and
determination. The British used their own reserves
liberally to support sterling; they took a number of
bold actions, sueh as raising their rediscount rate to
7 per cent, to tell their own people, and all the peo-
ples everywhere, that they were in earnest; and they
borrowed funds with which to support sterling.

The International Monetary Fund played a sig-
nificant part in these developments, It made available
$560 million in immediate funds, and supplemented
this with a stand-by of $730 mitlion. The Fund’s judg-
ment that the external value of sterling was funda-
mentally sound, and its willingness o back this judg-
ment with & loan and a stand-by, made it eagier for
the United Kingdom to borrow additional funds from
the U. 8.

Thege strong aections eased the pressure in a rela-
tively short time. Sinee then sterling reserves have
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jnereased substantially, the Fund stand-by has been
given up, and half of the money borrowed from the
Fand and the United States has been repaid. If this
run on sterling had come in 1930 or in 1932, the out-
come could have been most serious. A much smaller
pressure in 1930, that bhegan in Austria, spread from
country to country, leading to the devaluation of one
curreney after another, not execluding our own dollar
in 1934. In 1956 and 1957, the prompt actions of the
International Monetary Fund, and the feeligs of in-
ternational monetary cooperation that give life and
strength to the Fund, nipped in the bud what eould
have been a severe crisis,

Many Nations Use Fund's Resources

No one ean predict when such a speculative erisis
may next appear, nor which curreney may be affected.
All one can say is that a Fund with $14 billion of
assets is in a position to do a great deal of good. Many
countries have made effective use of the Fund’s re-
gourees, including the United Kingdom, France, the
Netherlands, India, and Aunstralia. The United States,
however, has not had occasion 1o use the Fund’s re-
sources to meet balance of payments defieits. Indeed,
there is considerahle guestion whether it would not be
more appropriate for the U, 8., with its large gold re-
gerves, to handle its balance of payments deficits with
monctary and fiseal policies rather than to finance
these deficits by using the regources of the Fund. But
if this course of aection is the most appropriate now,
there is no reason te helieve that it would be most ap-
propriate under all cireumstances and at all times.

To be sure, a country may get along without nsing
the resources of the Fund. Its reserves may be so
enormous that it can ride out any storm without bor-
rowing. This was our situation for many years—and
it may well be our situation for many more, But the
U. 8. already has half of the world’s stoek of monetary
gold; and any attempt to acquire more will simply
undo years of effort on our part to liberalize trade,
reduce impediments to trade, and encourage the eco-
nomic development of the non-eommunist world.

Maintaining International Equilibrium

A country without enormons reserves can maintain
its international equilibrivm well enough by using
monetary and fiscal policies and other appropriate
policies, and it may from time to time have to supple-
ment these by making use of the Fund’s resourees, If
its ecurrency is widely used in international trade, such
a country may have additional reasons to use the Fund
to deal with speculative runs and movements of hot
money. It is also possible for & country without enor-
mous reserves, or even with guite inadequate reserves,
to get along without borrowing from the Fund. It
can run for a storm shelter every time difficuliies
appear, and impose tariffs, quotas, resirietions, and
other harriers to trade. Before we take refuge be-
hind such deviees, we may well remember how we feel
when they are applied to our exports.

Our international financial machinery has devel-
oped a great deal sinee the war, and it will continue to
develop. A rvealistic appraisal of present conditions,
and of the foreseeable future, shows us problems but
not crises; it suggests that we should be concerned
but not fearful; and it eounsels us to perfect the inter-
national financial strueture we already have rather
than to embark on far-reaching measures for which
we are not ready.
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¥ Quartz Hill and Nevadaville in the early days.

Gone Are
The Days

By ARTHUR F. MAYHAM

Ever so often some one asks for
a history of mining and wants to
know what some of the old times
were up to in days gone by, It would
require a tome to chronicle all the
events. Mining operations in the
early days were conducted mostly by
hand and a few cuss words.

Nevadaville, Colo., (now a ghost
town near Central City) in its hey-
day boasted of a population of be-
tween five and 10 thousand. Today
nothing much is left but ruins. Al-
though the old jail and the old Ma-
sonic Building are still standing, they
have been ravished by vandals. The
water ditch, which emanated from
Fall River and furnished water for
the various mines located in Nevada-
ville, is now caved in and grown over
with verdure. Many of the old min-
ing claims have since been picked up
by redeemed taxes with the idea that
mining in the district will see a re-
vival,

First Discovery of Gold

The first discovery of gold in the
territory was made in Gregory Gulch
in 1859. The town site was platted
and surveyed by an engineer named
George H. Hill. The patent applied
for consisted of 629 acres.

THE AUTHOR

Until the L-208 government edict
caused o shutdown of all but a few
gold mines, Arthur F, Mayham em-
ployed 19 men at the Bard Creek
Mine at Empire, Colo. In addition
to being a mine owner, Mayham
writes for three or four newspapers,
is @& member of the Clear (reek
Metal Mining Association, end has
heen secretary for six years of the
Denver Mining Club. He atiended
Colgate and Northwestern Univer-
stties.

Several years ago the creek below
Blackhawk was placered with heavy
machines operated by Edward Man-
ion, who recovered considerable gold,
cuff links, shirt studs, earrings, watch
chains, and other valuables washed
down the creek from the bridges and
hotels in Blackhawk and Central
City. Wrecks of the old trommels
can still be seen along the creek.

Mines on Democrat Mountain

On the north side of Democrat
Mountain over the hill from George-
town can be seen the remains of 22
dumps rich in lead and silver. These
mines, among them such famous
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names as Little Emma, Polar Star,
Rogers, Nyanza, Reliance, Silver
Glance, Silver Cloud, (Galena and
many others, were worked by Eastern
people, some from Boston, during the
1870's and 1880’s. Copies of the old
Boston Gloke were numerous among
some of the cabins until a few years
ago. Some of the machinery used at
that time was still in place, but lately
has been an invitation to vandals.
The switchback road winding
among the various workings has long
been forsaken, and the only means of
access now is by horse or on foot.
The Golden Scepter in the right hand
draw was the last mine worked in
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the late 1930°s. Joe Ruth (Joseph P.
Ruth, x-"21) had a fletation plant in
operation which was removed by
team and truck some 20 years ago.

Shipments were made by loading
on cars at Empire Junction. Some of
these properties shipped ore that ran
as high as five ounces in gold and
100 ounces in silver. The Bard Creek
Mine on Lincoln Mountain opposite
Democrat Mountain was also a good
producer, with $90,000 being taken

out of one stope,

There is a porphyry dike about 15
feet wide running through these
properties, the eastern side of which
runs in gold and the western side
heavy in silver, The dike is discern-
able to the naked eye from a distance.

Old Timers Talk I+ Over

Many of the old timers who used
to attend the meetings and were In-
strumental in organizing the Denver
Mining Club, worked on the New-
house (now the Argo, a five-mile tun-
nel running from Idaho Springs
through the mountain to Central
City), the McClelland, Honest John,
Lucania, Big Five, Pelican Dives,
Mendota, and other mines located on
Democrat Mountain or near Nevada-
ville, Russell Gulch, Central City
and Blackhawk. Others worked in

the Ajax, Vindicator and Portland
mines in Cripple Creek,

Considerable enthusiasm was mani-
fested among miners to get to these
meetings to discuss "finds” and to
learn what the other fellows were do-
ing in their territories, Often speci-
mens were exhibited, some rich, others
just hunks of ore which at the time
were unknown and thought uscless.
Comparisons of ores sometimes led to
heated discussions, but nothing se-
rious happened.

Other reports might cite the over-
turning of an ore wagon at a high
altitude. The wagon wusually con-
tained picked or sorted ore, the un-
known elements being thrown on the
dumps. Modern science has since
found commercial use in what was
supposed to be waste, so that many
of the old dumps are now valuable,
Reports were all oral and consisted
of progress, shipments and new finds,
some rich where a chimney was
formed by a cross vein or secondary
intrusion.

Rags to Riches or Vice Versa
George Collins, Shrive Chase, and

John Evans were active in mining
and history records that the First Na-
tional Bank of Denver was founded
on silver. H. A. W. Tabor was in

his prime at the time, and silver was

w Frank Gimlett, prospector and hermit of
Villa Arbour on Monarch Pass, got mail
once a year when it wasn’t later. He used
to attend the Denver Mining Club meetings
two or three times a year and the conven-
tion of the Colorado Mining Assn, He was
a well-read man and appeared once before
congress in behalf of mining interests.

the means of his riches and of his
downfall. His widow, Baby Doe,
died in a tumbled-down cabin on the
Matchless Mine in Leadville.

On top of Republican Mountain,
beyond timberline where the wind
blows a gale at all times, stands the

w Rounding Inspirafion Point in Clear Creek Canon, 23 miles west of Denver.
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w Left, Washington Avenue between 12th and 13th in

Dl

Golden, The stage connected the railroad station in north Golden with the busi-

ness section. Right, the first building erected with state funds for the Colorado School of Mines, It became the Chemistry Building.

remains of a cabin built over a shaft,
Legend has it that the miner pot into
trouble in Georpetown, where there
was a shooting fray, and took refuge
in the cabin. He was accompanied by
one of his daughters who stood guard
with a shotgun (name withheld as
heirs are still living). "The over-
hanging cliff sometimes retains snow
the year around and snow piles up 30
feet deep. Down below is the remains
of an old sawmill and boarding house,
reached at the time by a toll road.

Ball Mills Need "Repairs”

There used to be a ball mill on the
old Slide property near Boulder. Re-
covery was excellent, and the prop-

erty made a lot of money for the own-
ers. However, one thing or another
seemed to always be happening to the
ball mill, especially during the night
shift. One of the liners was sure to
come loose, necessitating a shutdown
until repairs were made.

After quite a few of these break-
downs, the owner told the shift boss
to call him on the phone no matter
what time of night it happened. One
night about 2 a.m. the phone rang.
The owner said he would be right
over and help with the repairs.

“Don't need to come, boss, we'll
have it fixed shortly,” the shift boss
replied.

But the boss went just the same.

w Old waterwhee! in original setting powered a stamp mill run by
an:-old 'timer named Taylor. The wheel can now be seen running
at Bridal Veil Falls, ldaho Springs.

Telluride.
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Behind the liners was an accumulated
quantity of gold, and in cleaning out
the ball mill $13,000 in gold was re-
covered. The systematic breakdown
was thus explained, so the owner told
the shift boss that the next stoppage
would see every man fired. It seemed
that at least one liner was cleaned
every night—after it came loose, of
COUrse, on purpose.

Railroad to Central City

The railroad to Central City and
its surroundings was the first narrow
gauge commercial rallroad ever built
to penetrate the Rocky Mountains.
The Colorade & Southern Railroad,
which served Central City, Idaho

w Some of the state's most famous mines — Smuggler Union, Tom-
boy, Liberty Bell — were located in Colorado's Pandora Basin, near
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win 1914 The Foss Drug Co. and Washingfon Ave. {in Golden,
Colo.} looked like this. The first car is one of those speedy but

"explosive” Stanley Steamers.

Springs, Georgetown, and Silver
Plume, was both standard and nar-
row gauge as far as Golden. Further
than Golden, it was narrow gauge
only. Ore cars were switched and
the contents reloaded in standard
gauge cars for shipment to smelters.
Freight rates varied with the value
of the shipment. Silver at the time
was $1.29 an ounce and gold $20.67

an ounce,

The old Central City depot of the
Colorado & Southern is now covered
with tailings from the Glory Hole
workings and is hardly discernable.
A relic from shipping days is the old
engine and ¢ars standing below the
old depot, a present to the commu-
nity by the railroad. Idaho Springs
also has an engine, and Silver Plume
several freight cars and a caboose.
‘The old depot and pavillion at Silver
Plume, where a “Y” was used to
turn the engine around, is still in
use but for other purposes.

In traveling the Clear Creek Can-
yon highway, the tourist now uses
parts of the old railroad bed but he 1s
unaware of the fact unless an old
timer is along to point out and ex-
plain the changes that have taken
place in the last few years. In the old
days, sightseers could reach out of
the windows and touch the adjacent
rocks at some spots along the rail-
road. Trains carried open side-seated
cars, and the engines— low geared
with a long piston stroke for pulling
—traveled slowly up the four per cent
average grade. Often freight trains
were pulled by two or more engines,
the train being split at the Forks,
where one section would head for
Blackhawk and Central City, the
other for Georgetown and Silver
Pilume. Unstil converted to oil instead
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of coal, engines were equipped with
cinder catchers on top of the smoke
stack to prevent forest fires.

Silver Railroad Passes

In connection with the passing of
the narrow gauge railroads, it might
be well to mention seme of the prac-
tices of old, Harold Waddington of
Silverton is the owner of two passes
on the Silverton-Northern Railroad.
The passes are made of solid silver,
one carrying the date, 1889, and the
number, 294; the other dated 1892
and numbered 415. The passes are
engraved with the names of C.

Tucker and A, E. Walthers and are

w The first cabin in Silverton, Colo, was built in 1874 by F. M.
Snowden, shown sitting beside the front door.

e T S

sipned by Otto Mears as president of
the Denver & Rio Grande Railroad
Both passes were made by Colorado
workmen just before and after silver
went overboard during Grover Cleve-
land’s administration in the early
1890’s,

By coincidence, a Democratic ad-
ministration put the kibosh on silver,
and in the 193(°s a Democratic ad-
ministration put the kibosh on gold.
The small miner seems to have been
plenty kiboshed and has to pay taxes
on properties which according to gov-
ernment restrictions he is unable to
operate.

wThis is the famous Georgetown Loop of the Colorado & Scuthern Railroad between
Goorgetown and Silver Plume, Colo,
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The next two pages of the Mines Magazine
Fiftieth Anniversary Issue were prepared
to show the financial advantages brought
to the Colorado School of Mines by the
supporters of

THE COLORADO SCHOOL OF MINES FOUNDATION, INC.

To MHake
VHoney Temmortal,
Deeveat Tt

D MHen
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Gifts from alumni, the keystone of any col-
lege financial growth program, total ...

‘When business and industry see that alumni
acknowledge their loyalty with gifts, the way
is opened to get business and Industry sup-
port. Business and industry have contributed

Foundations recognize the Colorado School
of Mines Foundation, Inc., as one deserving
support. Foundations giving total ...

THE COLORADO SCHOOL

As the final reporting of the Fifth Annual
Alumni Fund Drive is being prepared for
presentation, here is a compilation of the
gift totals since the First Annual Alumni

Fund Drive began in April, 1955,

$101,845.43

$159,643.69

$140,667.37

OF MINES FOUNDATION, INC.

[

From individuals of means and through wills
and bequests, the Colorado School of Mines

Foundation, Inc., has received . ooooo.

Parents have demonstrated their belief in the
educational opportunities for their sons at
Mines by gifts to the Colorade School of

Mines Foundation, Inc., totalling .o

Funds allocated or spent for faculty improve-
ment — maintaining and improving the high
quality of the School’s faculty by supporting
research, underwriting travel to professional
meetings and for prospective faculty mem-

bers — total s

$405,646.83

$ 6,688.77

239,600




FROM THE EXECUTIVE MANAGER'S DESK

COL. WENDELL W. FERTIG

It is our pleasure to present this information from
the fortheoming MINES Memo as part of The MINES
Magazine for Oectober, 1960. Usually the MINES
Memo is mailed quarterly to every Alumnus of the
School of Mines as well as to several thousand friends
whose interest in this Sehool hag been attested by
supporting the CSM Foundation Program.

I hope that each of you will take time to read the
pertinent facts displayed on the previous three pages,
for they show the results of five years of effort. DBe-
ginning medestly, the growth has not only been con-
tinuous, but has shown a marked increase in each
yoar. The Foundation may well be proud of the gains
made in that period of time. Best of all, the diffi-
culties of organization and early development are
now behind them, and the Foundation should grow
even more rapidly. Mr. James Robinsen, assistant
to the President, and who now direets the activities
of the Foundation staff, has plans to pursze a more
aggressive effort in each of the fields illustrated.

The final report for the 5th Annual Alumni De-
velopment Fund will he ready sometime in the near
future. Although substantial, the amount of annual
gifts can certainly be inereased. Expenditures. from
thig particular fund have shown tangible results in
faculty improvement.

The Alumni Development T'und program is most
important, for frequently the percentage of alumni
giving is used as a yard stick to determine the size
of giffts from industry. Further, more than a dozen
corporations now will match any gift given by an
employee who is an alumnus. The practice appears
to be spreading and thus more and more individual
alumni gifts will be doubled in size automatically.

The Colorado Sehool of Mines Alumni Association
still maintains its independent position hut does recog-
nize that the Foundation is growing in stature and
usefulness. The Association’s stake in the growth
of the Colorado School of Mines must include a
definite interest in the welfare of the CSM Founda-
tion, for the two arc closely intertwined. At the
same time, the Alumni Association would be remiss
if it failed to observe this growth with other than a
detached and eritical mind. If is possible to live so
cloge to a problem that important details are over-
looked. Thus the Alumni Association with its wide-
spread membership is in an ideal position to observe,
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assist and advige. To do this, submit your ecomments
and snggesltions to me and they will be given to the
Alumni members of the Board of Directors of the
CSM Foundation, Inc.

# # # # * %

Since this issue of The MINIS Magazine wili be
mailed to every alumnus whether he is an active mem-
ber or not, it is the hest opportunity I have had to
appeal to that eonsiderable gronp of graduates who
are not active members of the Alumni Association.
As a graduate of the School you are eligible to he-
come an active member of the Association by paying
your annual dues, or by purchase of a life member-
ship. Some of you have never taken advantage of
this opportunity, while others have been members
for a year or two and then dropped out. Dependable
and continued membership is necessary if your Asso-
clation ig to grow to meet the expanding needs of
our members and discharge our responsibility to the
School of Mines.

Every one of you inactives, with the exception
of approximately 8 per cent who are carried as “Ad-
dresses Unknown,” have recelved at least four mail-
ings this year, each suggesting that you pay your
dues. The most eommon eriticism offered is that our
members are fed-up with receiving junk mail from
the Alumni Association. The solution to that eom-
plaint is simple—pay your dues upon receipt of the
first notice and I can assure you that you will not
be bothered again during the rest of the year by any
request for additional funds. If a substantial per-
centage of our graduates would become and remain
active members of our Association, we would have
adequate funds for its suceessful operation.

I know that you would like to know what benefits
you derive from your money. There are six substan-
tial benefits: (1) a correct and accurate list of ad-
dresses is maintained to inelude every graduate of
the Sehool: (2) a Year Book and Directory is pub-
Hshed eaeh year; (3) The MINES Magazine is pub-
lished monthly; (4) an improved Placement Serviee
is being developed; (5) the Alumni office staff offers
its help individually when you have a problem;
and (6) the Alnmni office offers a pleasant place to
visit when you return to the campus. All of these,
and yet none of these can express the basie funection
of the Alumni Association, which is to enlarge the
individual effort of each graduate into effective group
action that expresses the cohesive MINES gpirit and
effectiveness.

Much time and effort is being expended on the
Magazine and more will be required to make it a
leader in the field of reporting the developments in
the field of Mineral Industry. Im this manner it will
mirror the achievements of the fine group of men
who have graduated from the Colorado Sechool of
Mines.

To those of you who are not graduates or who
have not attended Mines, we offer the opportunity
of subseribing to The MINES Magazine, If you sub-
seribe directly through our office, the price is $5.00
annually in the U.8. and Canada. Postage to for-
eign countries is $1.50 additional.
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Mining
in Mexico'

By CLIFFORD R. PARLIMAN

Very few people have been privileged to gaze on
four million dollars worth of geld bullion stacked in
one pile before their eyves. In fact, very few gold mines
of the world have ever been able to eontinually pro-
duee as much precious bullion as is being shipped
from the famous “Tayoltita” Gold Mines of Durango,
Mexico.

The ends of “Tayoltita’s” gold bullion bars, as
may be seen in the picture, appear to be chamfered
where they assume the shape of the mould, while the
ends of their combination gold and silver bars are
square cut. The gold hars have a pleaging deep gold
color while the combination bars have a bright silver
one.

Weight and Yalue of Bullien

It would indeed be difficult for an inexperienced
person to grasp the true significance in valne of 120
bullion bars of gold until the value per bar was known.
The standard weight of each “Tayoltita” bar, whether
gold or combination of gold and silver, is 32 kilos or
32,000 grams. The Mexican value on gold is about
$1.05 in U.S, currency per gram. Thus, a bar of gold
weighing 32,000 grams would have a value of about
33,600 U.8. dotlars and 120 bars a value of 4,032,000
U. 8. dollars. The standard precipitate from “Tayol-
tita’s” eyanide plant runs surprisingly uniform in
that the gold eontent by weight is exceedingly close
to 10 per cent and the silver 90 per cent, with a value
of each combination bar being about 4,130 U. 8. dol-
lars.

The word fabulous describes “Tayoltita,” the rich-
est gold mine in this Western Hemisphere. Its pro-
duction was hegun by Capt. Franciseo de Ibarra, a
famous Spanish explorer, prior to the year 1600.

Gold Stored in Secret Cellars

In the year of 1562, Captain de Ibarra was ap-
pointed governor of the state of Durango. In 1563,
he founded the eity of Durango and built higz home
at the corner of Juarez and Negreie Streets, with deep
geeret sub-cellars to use as a depot from which to
operate—and to which he continued to ship his gold
eoing from Coneto. Last year (1959) his Durango

* Mp, Parliman’s third and concluding article describes the fabulous
Tayoltite (lold Mines of Durango, Mexico, Previous articles deslt with
Mercado’s Jon Mountain and Mereado Oamelback (August 1960 igsue};
Martinez mercury properties, Fresnillo and Aviro silver mines, and pos-
sibilities for mining in Mexico (September 1960),
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CLIFFORD R, PARLIMAN

THE AUTHOR

Olifford B, Parliman is president of High Fidelity
Engineers of Durango, Mexico, and 1s engaged in
mining exploration and agoete production. Born of
Shelter Island, N. Y., in 1890, he studied civil engi-
neering at Syracuse Universtty end indusiricl engi-
neering at Massachusetts Institute of Technology.

Mr. Parliman went to Memico in 1935 on an ex-
plaration trip for tin end remained in the coundry un-
Wl 1940, After o two-year sojourn in the Uniled
States, ke returned to prospect for gold and silver
at Coneto, Mexico, from 19432 to 1944. Since 1956 Mr.
Parliman has been engaged in mining exploration and
agate production near Durango, Mexico.

home was torn down in preparation to build a new
strueture on the site.

The pieture taken by the writer shows the sub-
cellars after the heavy floor had been removed. It

w Captain Francisco de lbarra's secret sub-cellar below his Durange
home, as exposed during demolition of the old building April, 1959,
in preparation to build a modern structure on the site.
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w Tayoltita Gold Mines are owned and operated by the San Luis Mining Co. of Durango, Mexico, and controlled by the William Randolph

Hearst interests of San Francisco and New York. ©old and silver bullion is loaded on mules and taken to Tayoltita's airfield for shipment,

Average value per bar is $4,390.

was Claptain de Tharra who discovered the gold in the
“Topia” arvea and that in the “Tayoltita” area, estab-
lishing garrisons in both areas to begin the produe-
tion of gold and silver.

Spaniards Reach Bottom Barren Zone

The Spaniards produced gold and silver from these
“Tayoltita” mines for a long span of years, finally
reaching a bottom barren zone. A priest attached to
the “Tayoltita” mining camp wrote his bhishop in
Guadalajara that engineers believed there was a large
deposit of much richer ore than they had encountered
in the upper arcas. He further wrote that the engi-
neers deplored having to abandon the mines without
having explored the area below the barren zone.

These early records in the annals of the Catholic
Church beecame the only authentie records of gold and
silver production in those early days, due to the Span-
ish rulers sending their records to the Spanish viceroy.
Some he destroyed, some he sent to Spain at his dis-
eretion, but none remained in Mexico.

Senator Hearst Learns of Prediction

Tn some manner Sen. George Hearst of California
gained a knowledge of the predietion as recited in the
old annals of the Chureh, He started his investiga-
tions immediately after the turn of the century
(1900}, but it was about seven years later before Capt.
Rawlings installed his 50-ton mill and began opera-
tiong for Senator Hearst. From the date he began
production the “Tayoltita” mines have mever shut
down for a single day and in some miraculous manner
averted catastrophy during the Pancho Villag 1910-17
revolution, The reason was attributed to the hard-
driving, human-interest efforts of Senater Hearst,

Ironically, geologists declared “Tayoltita” as hav-
ing been worked cut by the early Spaniards down into
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a barren bottom and that no values were left in the
mine. Senator Hearst elung to his belief in the Church
records and was not satisfied with these reports. He
had made money in the United States through mining
and was a practical, hard-hitting individual. He first
sent down his own geologist to examine the structure
in “‘Tayoltita’’ and reputedly told him of the pre-
dietion of an ore body below the bottom workings.
After examination, his geologist coneeded the pre-
dietionm, might be possible, but that he eould find no
evidence from his sampling.

Captain Rawlings Examines Tayoltita

Senator Hearst still was not satisfied and brought
down his ““hard-rock’’ superintendent, Captain Raw-
lings, in whom he had great confidence. Following
a careful examination of formations and structure,
the Captain pointed out a similarity to a mine he
had worked for the Senator and expressed the
opinion that there was likely a good ore body below
the 250 foot level—with a layer of barren structure
between. Thiz was all the Senator needed, and with
this possibility he ordered the Captain to sink an
exploratory shaft through the barren boftom..

In less than 100 feet of his shaft’s depth, the
Captain encountered a vast deposit of low grade
ore, It assayed only about 7 to 8 grams of gold and
between 500 and 600 grams of silver per ton, being
a low grade of milling ore. The Captain told his
men that the Senator was elated to find hig belief
in the old Church records was justified and ordered
setting up a 50-ton mill to begin operations.

Mine in Isolated Location

“Tayoltita’ was located in the rugged moun-
tains of the western part of the state of Durango,
had only a single winding- mountain trail leading
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to Mazatlan, a seaport on the Paeific Coast and its
clogest point of eommunication. The distanee over
thiz tortuons trail from Mazatlan to ‘‘Tayoltita”
was about 80 miles, a hard three days’ trip on mule
back, Due to its inaccessibility, the Captain’s first
operating costs mounted above his break-even point,
but he stuck to his job and finally broke through
into richer ore.

The story is told in great admiration, by old
timers, of the Senator elimbing a rugged mountain
on foot—attired in spats, striped trousers, a fancy
waisteoat and covered by the flowing tails of a
black Prince Albert. His fancy dress didn’t hide
his rugged nature from natives, who reverently
placed him on & pinnacle of esteem and referred to
him as ‘‘the Senator.”

Captain Rawlings, for whom the natives worked,
gained both the affection and the admiration of his
men. He was huskily built with keen perceiving
eyes that saw humor in hardships and danger. His
face was covered with hair of a vigorous beard, he
eursed with a smile and was always ready with his
fists, but with all his rough exterior, his men knew
he had a heart of gold. From the beginning until
his death, he was affectionately referred to as ‘‘the
Captain.”’

Welcome Prepared for Senator's Son

The Senator was justly proud of his son, William
Randolph Hearst (Senior), who later became a great
publisher. After the Captain had installed electricity
in the mines, the Senator sent his son down to Mazat-
lan with ingtruetion to inspeet “Tayoltita” mine.
The Captain had prepared an elaborate feast of
cabrito with trimmings to welcome the Senator’s
son, whom he knew. When the incoming caravan
was spotted at a distance, the Captain stood on a
ledge waving his arms frantically. His elation was
quickly deflated when he found the Senator’s son
was net in the caravan.

Young Hearst Nicknamed "Willy"

~ Manuel, the guide, explained that he had put
William Randolph Hearst” on his best mule, but

|

when they passed by the spring—+two hours out of
Mazatlan—and started their climb of the second
mountain, young Hearst refused to go on. Manuel
gsaild he tried in every way to induce young My
Hearst to come aleng, but the Senator’s son refused
to continue the three day trip over the rugged trail.
Thereafter, the Captain and his mine workers re-
ferred to William Randolph Hearst, 8r., as *“* Willy.”’
Even today, at ‘‘Tayoltita,”” he is referred to as
“Willy.”? It wasn’t the lack of courage that turned
“Willy”’ back on the trail so mueh as being a rich
man’s son and not having to put up with hardships.
With the able help of Arthur Brisbane, he later
proved his, point that ‘‘the pen is mightier than the
sword.”’

“Tayoltita’’ is operated by the San Lais Mining
Co., with its field office in Mazatlan, Sinaloa, Mex-
ico, and with its main office in San Francisco, Calif.
It is totally owned by the Hearst estate and has al-
ways been owned and operated by American in-
terests of the Senator

Rich Ore Sweetens Values

Ag the Captain proceeded downward, he dis-
covered cross-veing of much richer ore that ‘‘sweet-
ened’” values of his run-of-mine lower grade and
made the operation much more profitable. In 1922
Theodore Dickel, a mining engineer of splendid re-
pute, designed and constructed a new 135-ten mill
with a cyanide recovery plant. In 1927, he inecreased
ity milling capacity by 100 tons, and finally in 1938,
he enlarged the mill at ‘‘Tayoltita’’ to its present
rating of 350 ftons per day.

A few years ago they found a bonanza grade of
ore, down in the lower suifides of ‘“Tayoltita’ in a
contact zone of a series of cross-veins. The vein
faces varied in widths from 1 foot to nearly 10 feet
wide and carried unbelievably rich ore, assaying
4 500 grams of gold and 56,000 grams of silver per
ton, valued at over $6,000 per ton. This iz a fabu-
lous value and a reason for establishing ‘‘ Tayoltita’’
as a fabulous mine, However, the large mass of run-
of-mine ore is still low grade, merely being ‘‘sweet-
ened’’ by the high grade.

w Few people have had the privilege of seeing a vast fortune in gold stacked before their eyes. In the picture are 120 bullion bars frem
Tayoltita ready for shipment. Average weight of each bar is 32 kiles or 32,000 grams.
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Fifty Years of Building Research

The Experimential Plant and the

Colorado School of Mines Research Foundalion

w The Colorado School of Mines Research Foundation, Inc., is located on the banks of Clear Creek on the northwest edge of the campus,
betwesn U.S. Highway & and Brooks Stadium. The total facilities of the Research Foundation, which is currently undertaking mere than
a million dollars a year of spenscred research, have caused it to be called the best equipped and most capable organization existing for
research within the mineral industries.

The first article in The Mines Magazine, Volume
I, Number 1, published in October of 1910, was an
article on the Mines Experimental Plant. Written
by Professor . W. Traphagen of the Metallurgy De-
partment, it was entitled “The New Ore Dressing and
Metallurgical FExperimental Plant of the Colorado
School of Mines,” and was given over to a discussion
of the plans for the new FExperimental Plant o be
completed that year.

Now, half a century later, although the shell of
this original building still makes up the largest strue-
ture of the plant, it would be difficult for anyone to
reeognize it as the same operation. Indeed, the old
concrete and steel strueture of the original “mill”
shell is about the only thing that the present-day
plant has in common with the 1910 operation.

It has evolved over the years-—sometimes slowly
and semetimes suddenly—into the present-day Colo-
rado School of Mines Research Foundation Ine.;
without eontest, the best equipped and most capable
organization existing for research within the mineral
industries, with sponsors scattered all over the world.

Design of Original Plant

The original Xxperimental Plant, which was
called the “Met Plant” for most of its first 80 years,
was designed after the processing plants of that
time—usually built near their supplying mines on
sloping mouniainsides. Without sand pumps to move
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the material from stage to stage, the designers built
their plants around a gravity-fed operation, with
suceessive processes taking place on different levels
within the mill, until the final produet dropped out
of the bettom of the building into railroad ecars or
wagons. Although the Met Plant at Mines was built
on level ground, its original design ealled for the
stepped-off, gravity-fed flow sheet, with ore bins tied
up near the rafters, and a full “life-size” equipment
and machinery all the way down to the sloping floor.

The KExperimental Plant did little during this
firgt deeade by way of developmental work, and its
most effective function was as a working elassroom
for the Metallurgy Department. In the very carly
1920’3, the Met Plant was being ecriticized by the
Legislature as an “expensive museum for old milling
equipment,” and it had developed little real value
ag a research establishment.

Reorganization by Alderson

In 1923, Vietor C. Alderson during his second
term as president, in a move to stimulate the Plant
into activity that would be useful to both the School
of Mines educational aims and to the mineral indus-
try, set about to reorganize if.

President Alderson, under whose leadership the
Plant had been built when he was serving his first
term, contaeted A. J. Weinig, a 1908 alumnus of
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w This exterior view of the Experimental Plant was taken in Febru-
ary of 1929, The low building in the background, which has since
disappeared from the scene, is The United States Glazed Brick &
Pottery Co. During this period the Experimental Plani, popularly
known as the Metallurgical Plant, was under the direction of A. J.
Weinig, '08.

Mines who was distinguishing himgelf in metallurgieal
consulting, and arranged for him to take over the
Plant. Weinig made himself available ag a staff ex-
pert and paid rental fees to the School for the use
of the equipment in hig growing consnliing practice.

8. Power Warren, Class of ’13, was appointed by
President Alderson as assoeiate director, with the
plan that “P¥” would build and maintain a ereditable
academic program that would make full use of the
Met Plant for the purposes of edueating young
Mines metallurgists and graduate students.

Weinig was empowered to dispose of the old ma-
chinery and use whatever funds he could derive from
them to begin refurnishing the Plant, and to these
meagre replacements he gradually added an array of
cquipment. Warren continued with the Plant for a few
vears hefore he drified over to the campus into fall-
time teaching.

Weinig Directs Plant for 26 Years

The A..J. Weinig operation of the Experimental
Plant continued for 26 years, up to his retirement in

w The interior of the Met Plant, taken in February of 192%. This
view is toward the short end of the building, showing only two stories,
There is nothing in the present intetior that would make an equiv-
alent picture; the shell has been re.bullt inside into several floars
of offices, laboratories, ramps, stairways, and so forth, with the re-
mainder filled with modern equipment.
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w A view toward the enfrance of the present plant, now the Colo-
rado School of Mines Research Foundation, Ine. The pilot plant
on the left is of recent construction, and the new Analytical Lab-
oratory on the right was completed only this year. The doorway in
left center leads to the Foundation's secend floor offices in the
main building. Behind the new lab on the right are other buildings.

1949. During his tenure he handled developmental
research work for some of the largest companies of
the mineral industries, and maintained about 40
elients throughout the period. He built equipment
for pilot plant work, set up the prospectors’ clinie,
and did extensive developmental work in {lotation ma-
chinery. During this time nearly all of the staff of
the Experimental Plant worked directly for Weinig,
who also maintained separate offices and draffing
rooms in Denver.

CSM Research Foundation Incorporated

The year 1949 saw the end of the Mines Experi-
mental Plant and the incorporation of the Colorado
School of Mines Researeh Foundation. Under the
leadership of President John W Vanderwilt, a sep-
arate, not-for-profit eorporation was established under
a Board of Trustees which included prominent repre-
sentatives from the mineral industry with an over-
lapping of some of the board members of the Sehool
of Mines. Vernon L. Mattson, Class of 1926, was ap-
pointed to direet the operation, and the Research

w The interior of the new Analylical Laboratory, showing the Jarge
laboratory, The building saw its first use this year. This is a por-
tion of the ground floor: on the floor below is the group of rooms
and laboratories that make up the isotope laboratory. The Research
Foundation is currently operating a course of instruction in the use
of isotopes for representatives from industry.
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