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E. L. Anders, Jr., M.S., '50

Consulting Petroleum Engineer

327 First National Bank Building
Abilene Texas

BALL ASSOCIATES

Douglas Ball, '43
Peter ©. Burneft, '43
Ralph L. Boyers, '50
Richard Fulten, '50

Werner F. Schneeberger

Alan M, Bieber

Qil and Gas Consultanis
C, A. Johnson Bldg.

Denver 2, Colo.
Ablpine 5-4878

BROWN & ROOT, INC,

Engineers - Constructers
P. O, Box 3 Heuston, Tex.
GEORGE R. BROWN, ‘22

Mining and Metallurgical Division
One Wall 5t New York, N, Y.
DOMINGD MORENG, 'i2

W. W. Cline, Ex-'29
The Sun Drilling Company
Sun Marine Drilling Corp.
2975 Wilshire Boulevard

Los Angeles 5, Calif.

A. W. Cullen, '36
and
K. C. Forcade, ‘36

Consuiting Geologists

420 C. A. Johnson Bldg.
Keystone 4-5385 Denver, Colarado

Eugene E. Dawson, '38
American Independent Oil Co.
Kuwait, Arabian Gulf

Renald K. DeFord, 21

Graduats Adviser
Department of Geology
The University of Toxas

Austin 12, Texas

Earlougher Engineering
Petroleum Consultants — Core Analysis

3316 E 21st S, P. O, Box 40986
Tulsa 5, Ola.

R.C. Earlougher, '36, Registered Engineer

CLASS NOTES

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

1882-1930

M. E. CHAPMAN, *27, and Annabelle
are spending the winter in Tucson, Ariz,
Before locating their apartment at 3815
E. Third St., they attended the American
Mining Congress io Las Vegas.

HENRY L. CONGER, 30, is off the list
of unknowns. His dues letter came in from
1426-H East 38th St., Tulsa, Okla. He was
pictured in the 1930 Prospector as *typical
Miner of the Class of 30.”

GLEN E. FASSLER, ’29, has managed
to come back to the Golden area. This
seems to be the perfect season to become
an employee of the State Game and Fish
Department, Denver 3, Colo.

CHARLES B. GAUTHIER, 16, has
moved north from San Diego to 1135
Gough St, San Franciscg 2, Calif. M.
(Fauthier is one alumnus who came back
from the dead. He was carried as de-
ceased for three years before someone
notified us in 1956, and we were ahle to
contact him once again.

DON M, JOHNSON, 29, has moved to
1063 Viewpoint Dz, Dayton 59, Ohio. An
QOhioan, he is one of the few Miners to
live his whole life in his native state.

R. B. LOWE, ’22, is now using his home
address for alumni mailing, Navesink
River Rd., Locust, N. J. He has been with
Bakelite at least 30 years and is also one
of the earliest (if not a charter member)
of the New York City Section, the first
local section chartered by the association.

PAUL McCUNE, 24, has been reported
“found” by F. L. Michaels, '25. The last
time this happened was in 1944. McCune’s
address is Hq. 7, Log. Ord., APO 612, San
Francisco, Calif. Pitt Hyde, *22 saw him
recently, too, en his return from Korea.

GEORGE W, MITCHELL, '23, is re-
tired and living in Ajijic, Jalisce, Mexico,
Apartado No. 72, after years of service
in the mining industry which included
tours in Canada, Nevada, and Mexico.

P, 8. MOSES, 14, wishes his mail sent

to Mutual Life Insurance Co. of New
York, Realty Building, Savannah, Ga.

BEN H, PARKER, '24, senior vice pres-
ident of Frontier Refining Co. was one of
the principal speakers at the 30th annual
international meeting of the Society of
Exploration Geophysicists held recently in
Galveston, Texas.

A. J. PETERSON, 23, has a new ad-
dress: P, O, Box 2641, Detroit 31, Mich.
He has recently retired after serving as
a realty appraiser for the city of Detroit
since 1926.

FRED L, TYLER, °23, has joined the
rush te suburbia. His San Francisco ad-
dress has been changed to 2221 Lake Rd.,
Apt, 9, Belmont, Calif. He spent a year
in the Netherlands with Reed Roller Bit
before going to San Francisce,

1931-1940

EMMETT B. ASMUS, 40, wrote an
article “Design for Lower Cost Mainte-
nance,” for PETRO/CHEM ENGINEER,
September 1960 issue. Central maintenance
coordinator and engineer of Sinclair Re-
fining Co. for six years at Harvey, I,
he has also been in company service in
Wyoming in many different capacities, He
has been with Sinclair for 20 years.

TED BENSON, '33, who is service
manager for Frigidaire and Household
Appliance, General Motors Overseas Op-
erations, was in Denver on two weeks’
vacation. Mr. and Mrs. Benson make their
home at 120 Haring S$t, Closter, N. J.
While in Denver they visited with Mrs.
Benson'’s father. Although Ted was on
short time and unable to visit the office,
he did telephone us. This was certainly
appreciated.

EUGENE D. BISHOPP, x-'37, who hasg
been serving as a consulting engineer in
Ecuador is now president of Ladusticia,
S, A, in Chihuahua City, Chihuahua,
Mexico. His office is at Calle Aldama
510, Dep. 4

EUGENE L. CURRENT, 40, is going
Last instead of West, His recent promo-
tion by Cities Service Petroleum, Inec. to
chief geophysicist has caused his transfer
frem Midland, Texas, to No. 70 Pine 8t,
New York 5, N. Y.

JEROME P. HAYES, ’34, is off to India
this time with Lummus, Since 1940 his
travels have taken him to France and
England. His address will be “Bakhtavar”
—7th floor, Wodehouse Rd.,, Opposite
Colaba, P. O., Bombay 5, India.

HENRY ]J. LONG, x-'40, was recently
appointed manager of mining and milling
for the Clute Corp’s. mica operations at
Cordova and Pojaque, N. M. Before gain-
ing 20 years experience in mining and
mineral processing, Long attended Mines
for three years.

J. G, MARSHALL, *31, has moved to

. P. Nixon’s horme town, His new ad-
dress is 727 E. Penn St., Whittier, Calif,,
not far from his former Fullerton, address.

HENRY SCHOELLHORN, III, 40, is
another Miner in Whittier, He is with
Standard Of] of California and lives at
1771 West Rd.

CHARLES D, SANDS, ’37, is moving
his office to Box 911, Ketchum, Idaho. He
becarne a consulting geologist after first
serving in World War 11 and then a num-
berMof yvears with Ohio Qil Co., Hobbs,
N. .

(Gontinued on page 4)

703 Wileo Bldg.
Midland, Texas

Edward J. Brook, ‘23

McELROY RANCH COMPANY

OIlL OPERATORS
CATTLE GROWERS

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

312 Denver U.S, National Center
Denver, Colorade

P, O. Box 392
Breckenridgs, Texas

Lloyd W. Madden, ‘41
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1959 Mineral Production
In Colorado Reported
By Bureau of Mines

Value of all minerals produced in
Colorado in 1959 was $313.4 million,
a gain of 2 per cent over 1958 and
only 7 per cent below the 1957 record
of $338.5 million, according to a re-
port just released by the U, S, Bureau
of Mines.

Molybdenum and uranium topped
the metals group in production in
19539, the report said, and cement,
sand and gravel were the primary
nonmetals. Metals accounted for 31
per cent of the value of all minerals
produced—4 per cent more than in
1958—and as a group, they advanced
in value from $81.8 million in 1958
to $97.2 million in 1959,

Advances in the Colorado minerals
industry included expansion of the
Cotter Corp. uranium mifl at Canon
City, start of work on a 300,000-
cubic-yard shale processing plant at
Rocky Flats (near Denver)} by Great
Western Aggregates, Inc., and the
conttinued expansion of the American
Gilsonite Co. operation near Fruita.

The report noted a continued de-
cline during 1959 in Celorado oil pro-
duction, but said the reason was lower
output from the Rangely Field. Coal
production last year was 11 per cent
over 1958 largely because of increased
power demands. Long range investiga-
tions of coal utilization are being car-
ried on by the Bureau of Mines at its
Denver coal research laboratory.

Qutput of gold in Colorado in 1959
was reported down 23 per cent or
18,000 troy ounces valued at $646 -
000 below 1958 production. Total
value of Colorade’s 1959 gold output
was listed as $2,138,000.

The report disclosed that vanadium
production jumped 23 per cent in
1959, and that several mills that do
not now recover vanadium are plan-
ning to instzll recovery equipment.

Stauffer Sinking Shaft
On Trona Mining Project

' Stauffer Chemical Co. began sink-
ing the first shaft at its Green River,
Wyoming trona mining project on
Nov. 1. The access road to the prop-
erty, which is about 21 miles from
Green River, has been completed and
major construction equipment has
been moved in. The mine will have
two shafts, one a haulage-way shaft
and the other a man-shaft.

H. D. Hellmess, vice president pro-
duction, West End Chemical Co., Di-
vision of Staufler, is project manager,
Winston Bros. Co. of Minneapolis,

Minn. is the prime contractor for en-
gineering and mine development,

Stauffer’s Western Engineering De-
partment, under the direction of A. C.
Mohr, will design the soda ash refin-
ery. J. W. Woomer and Associates
will act as mining consultants. George
Bowland is resident representative for
Stauffer on the project.

The project involves sinking shaits,
building a railroad bridge to span the
(Green River, a railroad spur, highway
and a refinery.

The as-mined trona contains some
shale and carbonaceous material.
Stauffer has developed a process to
refine the trona to yield top quality
soda ash. Initial capacity of the soda
ash refinery will be 150,000 to 200,-
000 tons annually, It is anticipated
that the mine and refinery will be in
full operation by late 1962,

Barite Vein Reported
Near Eureka, Mont,

Existence of a vein of barite near
Furcka, Mont. was reported recently
by the Montana State Bureau of
Mines & Geology in a preliminary re-
port on the summer’s field work for
the Northwestern Montana Mineral
Resources Survey.

Uno M., Sahinen, state bureau’s
chief geologist, announced the details
of the barite mineralization were be-
ing reported so anyone Interested in

" NEWS OF THE MINERAL INDUSTRIES

the commercial development of the
prospect could conduct further investi-
gations,

The state geologist reported barite
has extensive industrial uses in the
paint, pigment and chemical industries
and in sugar and petroleum refining
processes, Large quantities also are
used as an additive to the circulating
fluid employed during oil and gas well
drilling operations, he said.

Sahinen reported the barite vein is
exposed on the west flank of Tobacco
River Valley in the N. E. 15-minute
Ural quadrangle in Linceln County
in $1% Sec. 6, T, 35 N,, R, 26 W,
The property can be reached by a
gravel-dirt rodad into the area about
5 miles southeast of Eureka,

The exposure has been made by a
recent bulldozer cut of about 150 by
30 feet, possibly during the construc-
tion of a logging road. Earlier pros-
pecting in the area is indicated by two
short adits a few hundred yards north-
west of the cut, One adit may inter-
sect the barite vein at shallow depth,
but both are blocked by caving, it was
reported.

Detailing the known geology the
state geologist said the mineral zone
was several feet wide and contained
three bands of barite five, 12 and 16
inches wide. The barite is believed to
occur in a lower Purcell volcanic
flow within a near-vertical fault-zone

trending No, 40° E,

Don’t gamble on your mining investment

Be SURE you are RIGHT

use DENVER Ore Test Service...

You will have probiems in

Crushing, Settling, Concentration, Filtering
These are our specialities so please let us help you in
DECO flowsheets are reliable

our Test Depariment.
ond proven.

Send vs a small sample
of your average ore
by parcel post,

EQUIPMENT €O.

, 1400 17th’ Street—Phone CHerry 4-4466—Denver 17, Coloradoe
New York City—Bluefield, W. Va.—Tueson, Ariz.—Londen
Johannesburg —Toronta—Vancouver—Mexice City—Lima
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Robert F. Garland, '52

independent Geolegist
Telephone: 234-2598
217 €ity Center Bidg.

Casper, Wyo,

Albert C. Harding, '37

Partner and General Manager
Black Hills Bentonite Company

Moorcroft Wyeming

HEINRICHS
GEOEXPLORATION CO.

Mining, ©fl & Water Consultants & Contracters
Gaophysics, Geology & Geochemistry
Walter E. Heinrichs, Jr., '40
Franklin A. Seward, Jr., '53
George E., Reeves, '56
E. Grover Heinrichs
John W, Marlatt
Box 5471 Tueson, Ariz,

Paul M. Hopkins

Registered Professional Engineer and
Land Surveyor
Mining Geologist and Engi
2222 Arapahoe Street P, ©. Box 403
Crestview 9-2313 Golden, Colorada

Howard E. IHen, ‘41

President
Empire Geophysical Inc,

Phone: MAin 2-4202 | 1

5000 Camp Bowie Blvd. Ft. Worth, Texas

William Crowe Kellogg, '43
Kellegg Exploration Company
Geologists—Seophysicists
3301 N, Marenge  Altadena, California
Sycamore 4-1973

John F. Mann, Jr., '43
and Associates

Consulting Groundwater Geologists

945 Reposado Drive La Habra, Calif.

l. ¢. "brick” mason, '38

INSURANCE BROKER

5155 Umatilla St. GE 3-2844
Denver, Cola,

ROBERT McMILLAN, '41
Yice President
The Geophoto Group

305 Examiner Bidg. 305 Ernest & Cranmer 8idg.
Calgary, Alberta Denver, Colorado

CLASS NOTES
{Continued from page 2)

RICHARD N, SPENCER, 34, who is
the U. 8. Burean of Mines representative
with the U, S, Embassy, Lima, Peru, has
been hospitalized in the Bethesda Naval
Hospital, Bethesda, Md. (He may be
there for some time and I know that he
would appreciate hearing from any of the
Local Alumni in the Washington area.)

GEORGE D. TARBOX, *38, got his
transfer with Union Carbide to Saunlt Ste
Marie, Mich,, just in time for winter.
Having served in the Shefhield, Ala. unit
as asst. supt., he was promoted to super-
intendent of the Michigan group.

ARTHUR N. WINSOR, 0, is a civil
engineer, Federal Aviation Agency, P. O,
Box 90007 Airport Station, Los Angeles
45, Calif. He has also followed his pro-
fession in Florida and Minnesota.

1941-1945

ALLEN ], CUMMINGS, 42, was re-
cently appointed administrative emgineer
in the Colorado State Public Works De-
partment. A war-time engineering gradu-
ate he has been with the public school
system cof Denver for a npumber of years.

GEORGE ]J. FEATHERSTONE, 43,
is now district manager of American
Cyanamid, Explosive and Mining Chemi-
cals Department in Bluefield, W. Va., of-
fices at 135 Bradmann Building, He has
spent most of his years with the company
in Pennsylvania.

GEORGE A. KIERSCH, 42, has joined
the staff of Cornell University, Ithaca,
N. Y. Dr. Kiersch is an internationally
recognized geoscientist. His part in the
Navajo Mineral Resources Survey won
him high praise and his more recent lec-
ture engagements in Alaska and Norway
have further added to his recognition, He
may be addressed at Department of Ge-
tlogy, McGraw Hall at Cornell.

NORMAN V. LOVETT, 42, after five
years with Husky Oil in Wyoming, is
moving to Dallas, Texas, He will be di-
rector of personnel for Gifford Hill &
Company and wiil reside at 6517 Preston-
shire.

HENRY H. NOGAMI, *42, is also mov-
ing to Dallas, After serving in the 442nd
combat team composed entirely of Japa-
nese-Americans, he joined Atlantic Re-
fining Ce. in 1948. In his 12 years with
this company he has served in constantly
changing posts, the last one being in
Guatemala, The Atlantic post office box
number is 2819,

E. E. RULEY, ’43, is now a petroleum
research engineer for the state of West
Virginia. The laboratory is located on the
West Virginia University campus in Mor-
gantown, W, Va, A West Virginian by
birth, Ed is returning to his home state
after serving as a geophysical interpreter
for Phillips Petroleum Co. in Bartlesville,
Okla. He also earned an M.Sc. at Mines
in 1952.

1946-1950

GEORGE E, ANDERSON, JR, '48, is
a native of Denver and has managed to
spend a good deal of his time since grad-
uation in this area although his latest
transfer is to Casper, Wyo. where he will
live at 250 S. Minnesota.

BILLIE L. BESSINGER, ’50, is the new

mine project engineer for International .
Minerals and Chemical Corp. at Carlsbad, ;.

N. M. A year ago he was secretary of the
Arizona section but has lived in Houston
and Birmingham, Ala, since then.

KEN E. BODINE, *48, went to Kuwait,
and everyboedy in the office had to find it
on the map, Now he wants his mail sent
to his company’s ofice in New Yeork:
American Independent Oii Co., 50 Rocke-
feller Plaza, New York 20, N, Y,

PHILIP E. COMSTOCK, 47, has been
with A8&R. Co. since his graduation,
the last three years being spent in Hay-
den, Ariz. Now his address is Box 1111,
El Paso, Texas.

MALCOLM R. CURTIS, '48, is with
Schlemberger Well Surveying Corp. He
was recently transferred from the Casper,
Wyo. office to Kimball, Nebr,

EDWARD M. FEELY, '50, 1407 8.
Grand Ave., Glenwood Springs, Colo. is
a drilling and production superintendent
with Wadkins Producing Co. The com-
pany offices are in Englewood.

CLEMENT R. HOFMANN, 49, has
moved his home a little closer to the old
Mines stomping ground., His new address
is 4700 8. Cherokee, Englewood, Colo.

HOWARD R. JOHNSON, ’50, is to be
the new quarry supervisor for Phoenix
Cement at Camp Verde, Ariz., after being
in Redlands, Calif. for three years. His
background should make a trip to the
nearby Indian ruins at Montezuma Castle
of particular interest.

ARTHUR W, LANKENAU, '48, is
still on the Western 8iope. He has recent-
ly moved from Uravan to Grand Junc-
tion, Colo., where he heads Union Car-
bide Nuclear’s experimental and develop-
ment laboratory, After graduating in Met,
E. in ’48, Lankenau did graduate work at
Stanford and Columbia Universities. The
Lankenaus have three children.

JOHN H. McKEEVER, JR,, 47, is re-
turning to Billings, Mont, after a nine
year absence. He will be the senior geolo-
gist with Pan American Oil. His last post
was a year spent in Bismarck, N, Dak.

HOMER N, OPLAND, '49, is with the
Aerojet General Corp., Atlantic Division,
and has a new home at 408 Delaware Rd.
Besides having won recognition for his
seismic analysis of the 1951 atomic tests,
later weork in Nevada, and acoustical
measurement in oceanographic study, he
was also co-editor of the 1959 “Mukluk
Telegraph” which featured news of the
Oplands: children, wife, bird, car, and
cat.

PHILIP WEST PETER, ’48, has left
the consulting engineering business and
joined Susguehanna-Western, Inc, as dis-
trict representative and mine superintend-
ent in Edgemont, 8. Dak.

PAUL R. SHANKLIN, ’48, has been
transferred to the Duluth offices of Oliver
Iron Mining Division after 12 years with
the company. He joined Oliver when he
graduated and has spent moest of this time
in Virginiaz, Minn. His new address is
769 Washington Rd., Duluth 3, Minn,

JAMES H, WILLIAMS, TR, 48, is on
his way to far places. Working as an ex-
ploitation engineer for Shell Oil Co, his
general address is c/o. Exp_loratwn &
Production Department; 50:West 50th St
N, ¥, N. Y. . BEE :

states from Lima; Perul H
consulting: st
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s acting as
iturrently lo-
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'ECEMBER, 1960

JOHN D, NOLL is living in Sunnyvale,
Calif., while his office is in Pale Alto. He
is a product engineer with Varian Asso-
ciates,

1952

JAMES 8§, AULT is a member of the
General Engineering Staft of the North
Burbank unit, in Shidler, Okla.

BART ]J. BURNS is one of a growing
list of Miners in Massachusetts, He lives
at 101 Etna 8¢, Brighton, Mass.

JOHN C. DINGMAN has recently
transferred to Austin  from Housten,
Texas, He is senior technical service rep-
resentative for Jefferson Chemieal Co.,
Inc., and lives at 2700 Greenlawn Pky,

JOHN M. HINGST a member of the
517th Engineers Detachment is currently
attending the USA Language School,
Presidio, Monterey, Calif.

GEORGE W, MAO has left Foote Min-
eral Co, to join the central research staff
of Minnesota Mining and Manufacturing
Co. as a research chemist. Mao received
his M.Se. at Mines in 1952 and his doc-
torate at MIT in 1956, His address is
3012 Lake St., North St. Paul %, Minn.

ROBERT F. MEHL is on temporary as-
signment with U. 8, Steel Corp., Beeth-
ovenstrasse 32, Zurich 2, Switzerland. His
regular job is director of metals research
laboratory at Carnegie 'Tech. in Pitts-
burgh, Pa.

ROBERT M, POZZO has moved to
No. 11 Holden St., Attleboro, Mass, He
received his MBA from Harvard Grad-
uate School in June. See MINES Maga-
zine, Sept, 1960, p. 38,

ADAM THOMAS 1114 8. Coast Build-
ing, Houston, Texas, This is the address
of Exploration Engineering Co. of which
Robert D. Turley, °’52, is president.
Thomas joined the erganization recently;
he was formerly staff geologist for Doer-
ingfeld, Amuedo & Ivey.

THOMAS A. WARFIELD has moved
from Placerville, Calif., to 708 Camellia
Dr,, Paradise, Calif, He is an engineer
with Frazier-Davis Construction Co.

1953

GERRETT H. BRYANT, has been liv-
ing in Riverton, Wyo. He's another Min-
er who has recently moved to Englewood,
Colo, His home address is 560 E. Amherst
Pl.

JOHN B. CHASE, JR. is a geologist
with Sinclair Qil & Gas Co., 1554 W.
Coffman, Casper, Wyo. He recently trans-
ferred to Wyoming from Albuquerque,
N. M.

GEORGE W. MITCHELL, JR. has
changed his address to 967 Roble Ave.,

Menlo Park, Calif. He's a gradunate stu-.

dent at Stanford. G. W. Mitchell, Sr. is
listed in the class of '23.

JOSEPH ]. REBECK recently moved to
Grand Juncton to go into business for
himself. His home address is 715 Ash
Dr., Grand Junction, Celo.

1954

JOHN €. CAPSHAW is a petroleum
engineer with Johkn W. Mecom Co. in
Houston. His home address is 2508%
Mandell, Houston 6, Texas.

DUNN KRAHL is with Underwood
Typewriting Co. and is located at 1735
Jay St., Lakewood, Colo. His former ad-
dress was in Wheaton, IlL

MELVIN §, LEGGE, x-'54, is a Den-
ver resident and member of the consulting
engineering firm, E, A. Polumbus, Jr. and
Associates. His article entitled, "How to

Forecast Accurate Drilling Costs,” ap-
peared in WORLD OIL, October 1960,

1955

HORACIO B, AYCARDO, moved
about as far as a man could from his
last address. Last year he was in Manila,
P. 1., now he is at No. 11 Scratton Road,
Stanford-Le-Hope, Essex, England,

ROBERT G, MARTIN, is a mem-
ber of the General Engineering Staff of
the North Burbank unit, in Shilder, Okla.
Jim Ault works for the same group,

1956

JOHN E, O. DAVIS was with the
Lucky Me¢ Uranium Corp. at Riverton,
Wryo. Recently he moved to 2202 Cochiti,
Farmington, N. M,

C. A. DENNISON, JR. is staying at
1701 Arapahoe, Golden, temporarily., He
was formerly with the Califernia Co. at
Rangely.

LEWIS J. EFFENBERGER is con-
tinuing his graduate work at the Univer-
sity of Washington, His address is 4220 -
12th N.E., Apt. 11, Seattle 5, Wash.

MARTIN J. GRABER, JR. lives at 549
N, Water Ave.,, Apt. 9, Tdaho Falls, Ida.

GEORGE E, REEVES received his dis-
charge from the U. 8. Army Corps of
Engineers where he served as a fixed and
rotary wing pilot and joined Heinrichs
Geoexploration Co. as a mining engineer.
He is living at 2225 N. Santa Rita Ave,
Tucson, Ariz,

JOHN R. RITER, jR. moved to 3972
Union Bay Circle, Seattle 5, Wash.

JOHN A. SPRINGER works for Boe-
ing Airplane Co. and lives in Bellevue,
Wash. at 13400 N.E, 1ath St

JOSEPH L. TEETERS has become an
instructor of mathematics at Stout State
College, Menomonee, Wisc, He was for-
merly located in Greeley, Colo.

FRED VAN MATRE, JR, has moved
from Ft. Collins, Colo., to 3230 §. Birch
St., Denver, Colo.

GEORGE P. WALKER, III employed
by Tennessee Gas Transmission Co. as
district petroleum engineer has been trans-
ferred from Great Bend, Kan.,, to P. O.
Box 1127, Oil Center Station, Lafayette,
La.

DON L. WARNER and wife Betty have
moved from Bradford Hall to 752 Juni-
per St. in Golden, Betty is working on
her degree at 12, U. while Don completes
his master’s study, They lived in Guate-
mala before returning to the campus.

1957

STANLEY 8. GIMA is now living at
870 Monterey St., San Luis Obispo, Calif.

JOHN E. HOFFMAN is in Grand
Juncton, His street address is 2545 Gun-
nisen Ave.

ROBERT R. STODDARD, JR. has en-
tered the law school at UCLA, and his
address is 817 N. Englewood Ave,, Apt.
8, Inglewood 3, Calif. He was formerly a
geologist with Standard Oil Co, of Cali-
fornia.

WALTER W. TYLER should now be
addressed: c/o Paul Bonapart Agent,
Standard Beryllium Corp.,, Albina, Suri-

nam.
1958

JAMES L. EIRLS with Gardner-Pen-
ver since his graduation, has returned
from Johannesburg, South Africa, and is
in the Denver office; mailing address
P. O. Box 1020.

{Contined on page 38)
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Mine Reports Est. '29 Assaying
MINERALS ENGINEERING CO.

Norman Whitmore, '26
417 So. Hill St., Los Angeles, Calif.
Tel: MAdison 8-6793
Our Sepctographs show %, of

70 metals: §12
Mail /2 oz, powdered ore or more.
Got price Hist. 1

CARDS
\

Charles O. Parker & Co.

2114 Curtis Street MAin 3-1852
Denver, Colorado
ASSAYERS — CHEMISTS and
ENGINEERS
Prica List on Regquest.
Prompt Service—Accurate Rasults

Lawrence E. Smith, '31

Senior Mining Engineer
Philippine lron Mines, Inc.

P.O. Box 626 Manila, Philippines

“"From Spud Through Flood"

TWH

Drilling & Development Co.

HA 4-7493
3845 Allison 5t
Wheat Ridge, Colo.

Jim Taylor, '50
Prasident

George D. Volk, 35

Geologist and Petroleum Engineer
Denver
1135 Petroleum Club Bldg. CH, 4-743}
4600 E, 17th Avae, FR, 7-2550

Hugh A. Wallis, '28

Petroleum Engineer
Production & Management
16 So. Ogden St. Denver 9, Colo.

Elmer R. Wilfley, '14

Wilfley Centrifugal Pumps

Denver, Colo.
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Accurate f0 one ten thousandth of onhe percent, With  hearth, are sped to the lab via pneumatic tubes. Iin
this new "Direct Reader" Spectrograph, CF&I main- minutes, a compilete spectrographic analysis s ready.
tains extraordinary control over each meit of steel. This “controlled chemistry"” means Grinding Balls
Samples, taken from the blast furnace or open and Rods that wear longer, grind more efficlently.

What CONTROLLED CHEMISTRY
means in CF&«l Grinding Balls and Rods

CF&ltakes great care in the selection of steels used
in its grinding bhalls and rods. For example, each
gize ball from the smallest to the largest (34" to 5”
diameter) must have the proper composition to
give the best balance between hardness and tough-
ness. CF&l’s modern spectrographic equipment as-
gures you balls with the correct chemistry in rela-
tion to their gize. In fact, CF&I uses different steels,
depending on the ball size required. This chemical
control pays off in your mill becaugse CF&I balls
have greater resistance to abrasion, withstand
impact, and grind at lower cost.

In grinding rods, CF&I observes similar stand-
ards. Special analyses of high eéarbon steels are
hot-rolied and machine-straightened to close toler-
ances, from 1%4” to 4” diameter in whatever lengths
ordered. CF&I’s controlled chemistry techniques
result in grinding rods that have execellent wearing

‘properties, resisting bending or premature break-

age.

For the complete story on the advantages of
CF&I Grinding Balls and Rods, get in touch with
your local CF&I Sales Office.
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TECHNICAL SOCIETIES and ASSOCIATIONS

AIME Annual Meeting
Feb. 26-Mar.2 in St. Louis
Comprehensive Mining Program

Space and Nuclear Age
Featured at Fall Meeting
Of Metallurgical Society

The role of metals in the Army's future
fighting equipment, as well as the space
and nuclear age in general, was featured
at the Fall Meeting of the Metallurgical
Society of AIME in Philadelphia, Oct.
17-20.

The Army’s research and development
program occupied one of the all-day ses-
sions held Oct. 17, A session comparing
titanium with steel and aluminum in space
pressure vehicles was held Oct. 13, Metals
used in liquid oxygen and liguid hydro-
gen tanks for missiles and space vehicles,
as well as nuciear fuel cladding materials
and metallic moderators used in nuclear
reacters, was discussed Oct, 19. Three ses-
sions on vefractory metals, particularly
tungsten and columbium were held Oct
19-20,

Other sessions covered ingot structure
control, plastic deformation, powder met-
allurgy, recent advances in stainless steel,
high-pressure effects, phase transforma-
tions, hot extrusion, and thermodynamies.

/Oroﬂzddiona/. ..

CARDS

John H. Wilson, '23
1201 Sinclair Building
Ft. Worth, Texas

Wilson Exploration Co.
Contract Oil Property Operation
John H. Wilson i, '48
Byron Keil

Sinclair Bldg. Ft. Worth, Tex.

Harry J. Wolf, '03

Mining and Consulting Engineer
3 Glenwood Street LitHle Neck 63, N. Y.

Ben F. Zwick, '29
Manager, Oil and Gas Dept.
CHEMICAL BANK NEW YORK
TRUST CO.

165 Broadway New York, N. Y.

Mines Faculty Contributes
Papers to GSA Meetings
Oct. 31-Nov. 2 in Denver

Annual meetings of the Geological So-
ciety of America and associated groups
(Mineralogical Society of America, Pale-
ontological Society, Society of Vertebrate
Paleontology, Society of Economic Geolo-
gists, Natienal Association of Geology
Teachers, Geochemical Society} were held
Oct. 31-Nov. 2 in Denver, Colo.

Technical papers were presented by the
following Celorado School of Mines fac-
uity members:

Dr. Leslie W. LeRoy, Geol.E., ’33, pro-
fessor and head of Geology Department,
“Selenography of Some Prominent Luna-
crates;”

Dr. Robert M. Hutchinson, associate
professor, Geology Department, “Time-
Space Relations Along Southwest Flank
of Pikes Peak Batholith and Its Meta-
morphic Wall Rocks, Park and Teller
Counties, Colo.;"”

Dr. Leonid Bryner, assistant professor,
Geology Department, “Breccia and Pebble
Columns Associated with Hydrothermal
Ore Deposits;”

Dr, Michael A. Klugman, assistant pro-
fessor, Geology Department, “Laramie
Anorthosite }”

Duane N. Bloom, graduate student, Ge-
ology Department, Dr. M, A, Klugman,
assistant professor, Geology Department,
and Dr. Ramon E. Bisque, assistant pro-
fessor, Chemistry Department, “Calcium/
Magnesiom  Ratic Wall-Rock Studies,
Hilltop Mine, Park County, Cola.;”

Dr. Ramon E, Bisque, assistant profes-
sor, Chemistry Department, ‘“T'eaching
Geochemistry;”

Dr. John 8. Rirehart, professor of Min-
ing Engineering and director, Mining Re-
search Laboratory, '“Wave Propagation
in Rocks;"”

Dr. Parke O. Yingst, project engineer
CSM Research Foundation, Inc., “Coking
Properties of Rocky Mountain Coals.”

Dys, John D, Haun and Robert J.
Weimer, associate professors, Geology De-
partment, were in charge of preparation
of a guidebook entitled, “Guide to the
Geology of Colorade.”

Lake Superior Iron Ores
Theme of Symposium

“Factors Affecting the Future of Lake
Superior Iron Ores” will be the theme of
the 22nd Annual Mining Symposium to
be held Jan. 10-11 in Duluth, Minn. The
symposium is being sponsored by the Uni-
versity of Minnesota’s School of Mines
and Metallurgy and Center for Continu-
ation Study in cooperation with the an-
nual meeting of Minnesota Chapter of
AIMEME.,

The National Fuse & Powder Co.

DENVER, COLORADO

Manufacturer of SAFETY FUSE

BILACK MONARCH, SYLVANITE,
BLACK, and ORANGE AZTEC

ROCKY MOUNTAIN DISTRIBUTOR FOR:
PRIMACORD

The Multi-purpose Detonating Fuse

In one of the most comprehensive pro-
grams it has scheduled in years, the So-
ciety of Mining Engineers, a canstituent
organization of the American Institute of
Mining, Metallurgical, and Petroleum En-
gineers has listed technical sessions on 27
themes, to be sponsored by its four Divi-
sions, at the AIME Annual Meeting in
St. Louis, Feb. 26-March 2,

As presently drawn, the Coal Division
plans the following:

Symposium on Froth Flotation; Coal
Preparation Plant Design; Safety and
Ventilation; Materials Handling; New
Developments in Midwestern Coal Min-
ing; Symposium on Underground Mining;
Utilization, Carbonization, and Gasifica-
tion.

‘T'he Industrial Minerals Division has
scheduled sessions with the following
themes:

Raw Materials for Chemical Industries
in the Midwest; Transportation of the
Bulky Minerals (jointly with the AIME
Council of Economics); Industrial
Waters; Conflicting Interests in Exploita-
tion of Industrial Minerals; Foreign
Trade Aspects of Fillers, Fibers, and
Pipments; Mineral Aggregates.

The present program plans of the Min-
erals Beneficiation Division includes ses-
sions on:

Crushing and Grinding; Concentration;
Chemical Processes; Basic Symposium on
Kinetics; Materizls Handling and Mill
Design; Solid Fluid Separation; Opera-
tion Control; Pyrolysis and Agglomera-
tion.

For the Mining and Exploration Divi-
sion the following themes are in prospect:

CGeochemical; Geology (jointly with the
Society of Economic Geologists); Geo-
physics for the Geologist and Engineers;
Open Pit Mining; Research Symposium;
Underground Mining,

The Mining and Exploration Division
program alse will include presentation of
the Jackling Award to Vincent D. Perry,
vice president and chief geologist of The
Anaconda Co., and delivery by Mr. Perry
of the Jackling Lecture,

Thomas E. Millsop, president and chief
executive officer of National Steel Corp.,
will be presented with ATME’s Benjamin
F. Fairless Award for 1961 in recogni-
tion of Mr, Millsop’s “accomplishments in
behalf of the steel industry, for his sup-
port of continuing technical progress in
the industry, and for his civic endeavors.”

The following newly elected presidents
of AIME and its constituent organizations
for 1961 will be instatled in office on Feb,
28:
Ronald R, McNaughton, manager of the
Metallurgical Division of The Consoli-
dated Mining & Smelting Co. of Canada,
Lid,, as president of the 36,000-member
American Institute of Mining, Metallurgi-
cal and Petroleurmn Engineers;

Jehn 8. Smart, Jr., general sales man-
ager of American Smelting & Refining
Co., as president of the Metallurgical So-
ciety of AIME;

James C. Gray, administrative vice
president of Raw Materials, U. 8, Steel
Corp., as president of the Society of Min-
ing Engineers of AIME;

Earl M. Kipp, special consultant for
Standard Oi! Co. of California, as presi-
dent of the Society of Petroleum Engi-
neers of AIME,
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Orco Process

Used Oon

K&S Proleci*

By J. P. POWELL

The Wellgville Oil Co. as flood
operator of & joint venture in which
(il Recovery Corp. has 80 per cent
of the working interest, began
water injection on three leases in
secs. 5 and 6, T. 27 N, R. 13 &,
‘Washington County, Okla., in Feb-
ruary 1958, The ORCO process,
which combines standard water-
flooding techniques with injeetion
of carbon dioxide during the fillup
and early oil-producing stage of the
flooding process, is being used on
the K & & project. Figure I shows
a map and the waterflood produe-
tion history of the project. Sinee
February 1958 nearly 50,000 bhar-
rels of oil was recovered from the
projeet, when 190 acres, containing
29 water-input wells and 16 woil
wells, was developed.

The formation flooded is the Bar-
tlesville, which occurs at an average
depth of 1,300 feet and has an aver-
age thickness of 33 feet. Analyses
of cores, cut before development of
the flood, indicated that the forma-
tion had the following average res-
ervoir conditions: Porosity, 18 per
cent; permeability to air, 50 milli-
dareys; oil saturation, 32 per cent;
and water saturation, 41 per cent,
Pigure 2 shows the results of the
analysis of a representative core. A
sample of the oil taken before water
injection began had an APT grav-
ity of 33° and a viscosity of 6.3 ep.
at 100° I,

History Before Flooding
The leases were originally drilied

* This article whick describes one of four water-
llooding projects in Washington and Nowata
Counties, Okla,, was taken from U, 8, Burcan
of Mines Information QCircular No, 7896. It is
being published because of its description of the
ORCO  PProcess, which ecombines waterfiooding
technigues with injection of carbon dioxide.

in 1905, and production was pro-
duced by primary methods until
the 1930°, when the wells were
abandoned. A few wells were
drilled in 1918 in an attempt to de-
velop production from the shal-
lower sands; however, the rate of
oil produetion was not economieal,
and the wells were abandoned. In
1951 several wells were drilled and
cored to evaluate the waterflood po-
tential of the property. In 1954 the
K & S Drilling Co. hegan develop-
ing a small pilet flood, known as
the Bonnie Wilson project. Wells
drilled for this projeet have been
recompleted and used in the new
flood.

Completing and Oberating Wells

Input wells were drilled to the
top of the formation, and the sand
was cored but not shot, Bach inpuf
well was completed with a rag
packer on 2V4-ineh tubing set at the
top of the pay sand and cemented
with 20 sacks of cement. The com-
pressed carbon dioxide is injeeted
through a string of 34-inch pipe
hung inside the 2l4-inch tubing to
a point 3 feet off the bottom of the
sand.

In the ORCO flooding process the
metered water is pumped down the
annulus between the 2l4-ineh pipe
and the 3)-inch pipe, while the CO,
is injeeted through the 3-ineh pipe
under pressure. Water and carhon
dioxide mix at the sand faee in the
well bore. The volumes of CO, and
water are controlled for each well
in a eommon meter house and in-
Jected proportionately to obtain a
predetermined saturation of (O, in
the water at the sand face. Al-
though average injection rates of
7 harrels of water per foot of sand
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Jd. P, Powell 1s chief pelroleum
engineer for the Trewt-Rite Water
Laboratories, Inc., Nowala, Okla.,
consultants for waoler-conditioning
and engineering in woalerflooding.

A 1934 graduate of Pennsylvania,
State Universily with a degree in
petrolewm engineering, Mr, Powell
served as @ field engineer for Brun-
dred Oil Corp. on waterflooding
projects in Pennsylvanie and in
the Mid-Continent oilfields. During
World War I, he served two years
with the U. 8. Corps of Engincers
and two yeers with the U. 8. dwr
Force.

My, Powell joined the U. 8. Bu-
rea of Mines in 1947 as a petro-
leum engineer in the Secondary Re-
covery Section at the Petroleum
Research Center, Bartlesvitle, Okla.
Ie left the Bureaw in November
1559 to join the staff af Trewti-Rife.
He is o registered engineer in Kan-
sas and Oklahoma and a member
of AITME.

at wellhead pressures of 0 to 700
p.s.i. are usual in this avea; the op-
erator is presently injecting 14 bar-
rels of water per foot of sand at an
average wellhead pressure of 220
p.si. Water input rates have been
increasing steadily. without in-
ereases of plant or wellhead pres-
sures.

Delayed drilling of the produe-
ing wells permitted better fillup of
the reservoir. The oil wells were
completed with 7-inch casing set at
the top of the sand and cemented
with 25 sacks. They were cored to
the bottom of the sand and shot
with 2 quarts of nitroglycerin per
foot of oil-saturated sand. They
were equipped with 214-inch tub-
ing and rods for pumping with in-
dividual gas engines. Early in the
development stage of the old wells
served as test wells. These old wells
were pumped by individual unis
and water, oil, and gas analyses
were completed regularly.

Oil-metering equipment for each
lease is installed at the tank bat-
tery. A dual arrangement of meter-
ing free-water knockout tanks peor-
mits each well to be tested at least
once a week. Water and oil from
the well are separated within tanks,
and charts record when oil or water
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) . is produced. Experience with this — ——— WATER SAT, % OIL CONTEWT, equipped with poreelain plungers
equipment has shown an overall ae- .' 180 0 140 120 108 B0 80 40 20 0 el 30 45 e0 80 0 40 203 o 203400 600 av0 and powered by 70-hp. gas engines,
L . ot LEGEND curaey within 1 per cent of the ae- T ] 7o 50 0] o N ! ; forece the water to the mput wells
" . N . 'Y y :)[',tgwg:-:-wm tual stoek-tank measurement of oil ' ] at a plant pressure of 700 p.s.i
a ] . © WATER-INPUT WELL runs, Other equipment at the tank j
) . . @ IDLE WATER-INPUT WELL battery a]lo*_‘vs for heating or treat- Manufacture of Carbon Dioxide
. . . . . . ©  WATER-SUPPLY WELL ing of the oil as needed. _—
The supply of ecarbon dioxide
. s % . I 1 in the ORCO i
v . . v . . o 660 1320 1980 2640 SOUI"C& and Treai’meni‘ Of Wa*er 1 used 1n the Process Is manu-
) Tt ‘ ‘ - factured on the flooded property.
5 Water for flooding purpeses is \_r| Engineers of the Oil Reeovery
14 220 supplied by two wells completed in Corp. maintain and operate the
1 _ the Arbueckle formation at an aver- y plant in conjuction with the water-
= 200 age depth of 2,547 feet. Brine 1s flood operations of the Wellsville
777 produced from several aquifers In ] 0il Co. Figure 3 shows the water-
1oh Hise the Arbuekle lime, ineluding the treating and CO, plant. The plant
WATER INJECTED~_ | 1 Roubidoux sand. These sup Ply is a modification of a commercial
B | / iso we]_ls were completed with 8-inch plant and was designed cspecially
' { 2 casing set at about 1,665 feet and for use with this waterflood. It
Bl 1462 o002 cemented to the surface. Electric kas a capacity of 30 tons of earbon
-2 e | & 2 f.submcl:&ble pumps, hung on 5%4- dioxide per day and consumes
2L } I Ji20 2 Jooo @ ineh pipe at a depth of 1,860 feet, about 600,000 cubie feet of natural
¥ | 1 Al 5 u pump the water from the supply J Zas.
gL L I :///'_""/77— oo b oo 2 wells over an aerating tower. The E In the process natural gas mixed
8 = T / / ,’// ] = redwood tower is 9 feet wide, 9 feet with air is burned under a water-
‘8 —— 7 - = long, and 14 feet high and iz a tray- iler g ioxi
2| , / oo & oo o g \ tube boiler and the earbon dioxide
5 | canson oot (o) ) Iy 5 type aerator. rrr separated from the_ resultanfn ﬂu‘e
‘5 | | INJECTED /// oo oo 2 Raw water from the supply wells gas, Steam formed in phe lgoller is
g I ] / ] 17§ and produced brine from the lease used for power and heating in other
2 - Z//A .o Jo 3 tank batteries are mixed at the top —f %wseifsl of the Exl‘gg%m%n Process.
B ] and percolate through the aeration . 16 Tlue gas at < Y. contalns
/ 1z trays. Aerated water flows in a 13t \\
44— . |}
trough from the base of the tower -
’ / [N to the treating house, where ap- | ‘
49,611 BARRELS / / - proximately 12 pounds of lime and LEGENTD w Figure 3, W i
: ! L E G E NGO gure 3, Water-treating and COs plant of
BY WATERFLOODING /A WATER PRODUCED potassium permanganate is added J— R e KIND_CF _RACK AT _MEFERENT DEPTHS Wellsville Ol Co. and Oil Recov:r\f Cor:.
i \\ to each 1,000 barvels of water. The : B8 necoveny X samumanion 272 Surumarion SANDSTONE sapsTone IS sHALE K & S Project, Washington County, Okla.
] ) X ; . The plant has a capacity of 30 tons of car-
r treated W_a.tﬁl th(:'n ﬂO\YS through a : w Figure 2, Results of core analyses of Bartlesville sandstone, Wellsville Oil Co, & Oil bon dioxide per day and consumes al:o:;f
- / // ble_tffied m:ixnrlrg]‘jﬁl oughdmé:o ﬂlledsebt- : Recovary Corp. ORCO Process K & 5 Project, Washington County, Okla, 600,000 cubic feet of natural gas.
tling pond. is pond, divided by -
" f haffles, allows the products from ' . PRI . . Rl S
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O T FED, T MAR. | APR. | MAY | JUNE ' JULY | AUG. | SEPT ' OCT.  NOV.  DEC.

1958 the aeration and chemical reactions
to settle ont of the water.

- g
w Figure 1. Map and history of production by waterflooding and carbon dioxide injection " = N ll?ﬁm Mo
of Wellsville Oil Co. & Oil Recovery Corp. ORCO Process K & S Project, Washington A eentrifugal pump forces j;he ) e x—aﬁ_ (3
County, Okla,, Jan, I, [959. treated water from the settling -

pond through a battery of six open- . : . J-57 SN =N Ry
type wooden filters '[Ja.Ck—ed with e . ‘Pﬂ} . -1 gl ’:_,4 o N FLUE-G—A-S: EOOLENG
graded gravel and sand. The filters : G " A _
are backwashed approximately onee : T ;

a (ay or when necessary. From the
filter the water is pumped into the

1 N

— A\uygzgigmlgmcum S top of a deoxidizing tower, where oy
N f N 30 ECTION D , . o . . . — 2
WeLlsvmis Ot Co. & O RICOVERY CORD. ‘.Lhe distolved oxygen n the water \ N
ORCO Procmss XK & 8 Prosgcr, is partly replaced by nitrogen. The 8- % PR, -
WasHinaTo¥ COUNTY, OKLA. wooden deoxidizing tower is about o . Ak freacTivaTORf . 1
Supply-well water Produced brine Treated water 6 by 20 feet and has several bl.ultnln | .. ]'| T N T kY| fBOILER WaTER
; e e, wooden trays. The water entering at [ ABSORBERH e e e T TR YeToRAGE TANK
Reacting Reacting Reacting - ~ i, il TR\ T
values, values, values, the top flows down over the trays, % Y RN S
percent percent percent while nitrogen from the CO, plant E NN | K e = =
Ion or radical Ppm. (Palmer) P.pm. (Palmer) P.pm. (Palmer) bubbles up through it. This pro- " g‘ S
Caleium (Ca) ... 6,500 7.62 5,580 9.47 4,400 7.17 cedure reduees the dissolved oxygen bl -
Magnesium (Mg) . 1,660 3.20 1,560 4,36 1,140 5.06 content of the treated water more i |
Sodium (Na) ... 38400 3918 24,400 36.17 28,000 3997 than 50 per cent, No attempi s . t e
Carbonate (CO,) ... 0 0 0 0 0 0 " % [FTLTERS] | b3 N
Biearbonate (HCO,).. 323 12 550 31 202 11 made to remove all the oxygen by — () T : 3 '
Sulfate (SO} o 0 0 0 0 0 0 uging pressured nitrogen or vacuum R I i T % n
Chloride (€1} - 75,300  49.88 51,800  49.69 54,200  49.89 deaeration. The water from the de- N ' » 1
Total solids .......... 122,183 100.00 83,800 100,00 87,942 109.00 Oxidizing tower flows into a 1’000_ v ==
Hydrogen sulfide barrel clear-water storage tank that z =T T
(HoS) oo None None None . . . T ‘ . JI SN ] =
Barium (Ba) ... . . 65 P.p.m 389 P.p.m. 47T P.pom. supplies three triplex pumps. Table RN A ) } R S —— ===
Specific Gravity, 1 shows the mineral analyses of the T R - z)&( T T T R
60° F. . 1.085 1.063 1.070 injeetion waters. The pumps, Tl e -5 N [PUMP HOUSE] T S . Sl Y o e
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ahout 11 per eent COo. The flue gas
i8 drawn from the boiler through
a conerete tower, countercurrent to
cooling water, and through a mist
extractor bv a steam-turbine-driven
blower. I'rom the blower the gas
passes into the hottom of a steel
absorber tower filled with ceramie
Raschig rings and again - flows
countercurrent to an incoming
stream of lean cool monoethanola-
mine (MEA). The CO, gas is ab-
sorbed by the MEA, and the re-
maining waste gas flows out the top
of the tower. A portion of the waste
gas, rich in nitrogen, is used to de-
oxidize the brine,

The COs-laden MEA is pumped
from the bottom of the ahsorber
tower throngh heat exchangers
where it is warmed and then enters
the top of the reactivator tower,
where it flows countercurrent to
steam entering at the base of the
tower. The C0. pas iz strinn-
from the MEA solution and flows
out the top of the reactivator tower
through a water-cooled condenger
and then through a liguid separator
before entering the steam-driven
compressor. The hot, lean MEA
golution is pumped from the bottom
of the reactivator tower through
the heat exchangers and transfers
heat to the rich cool MEA solution
mentioned above. From these the
MEA solution passes through a
water-cooled heat exchanger and
baek to the absorber tower to re-
peat the process.

A separate fresh-water system,
meluding cooling towers, filter, and
storage pond, is maintained to sup-
ply the hoiler and heating system.

Results of Flooding

This project is too new to evalu-
ate properly, the first increase be-
ing noted in July 1958. During the
last 6 months of 1958 oil produe-
tion was increasing at the rate of
about 2,000 barrels per month, Sev-
eral oil wells have not yet been put
on production, and water has not
been turned inte several input
wells. About 50,000 barrels of oil
has been recovered as a vesult of
injeeting more than 1.5 million bar-
rels of water. This is a water-in-
jected to oil-produced ratio of
about 31 :1. Based on experience
with several waterfloods in the Mid-
continent area developed without
the use of carbon dioxide, the oper-
ator believes that carbon dioxide in-
jection hag helped immeasurably on
this project and that it is 6 months
in advance of a project using only
water,
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Summary of Operations

Wellswille 041 Co. & Oil Recovery
Corp. ORCO process, K & S

project, Washington Couwnty, Okle.
Liocation—-sees. 5 and 6, T. 27 N.,

R. 13L.
Sand flooded—Bartlesville,
Depth to top of sand—1,300 feet.
Average sand thickness—33 fect.
Productive area—240 acres.
Area flooded—190 aeres.

‘Well pattern—5-gpot (660 x 660
ft.)

Type of water—Dbrine.

Type of system—open.

First water injection—Eebruary
19568,

irst oil inerease—dJuly 1958.

Status—active,

Gravity of oil—33° APL

Viscosity of 0il—6.3 ep. at 100°
F,

=Or[L. ProvoorioN, BY YEARs, Bei. (240 ACRES)

1905t 13,440
1906 . 11,084
1907 . 10,560
1908 9,912
1509 7,986
1910 5,626
1911 5,591
1912 5,856
1913 5,286
1914 5,266

4,663 1951°
4,628 1952° .
3,120 1963° ... .
3,265 1954 ...
3,434 1955°
3,640 1956° .
3,581 1957* ...
3,061 1958
1,206

252

i Production data not available for 1905, * Leases abandoned. ® Production atiributed
to redrilling and early pilot watertlooding operations. * 49, 611 barrels attributed
to ORCO process; 1,092 barrels to pilot floed.

SUMMARY 0F WATERFT.O0D PERFORMANCE

Cumulative
waler
0il injected-
Active Active recovery oil
Date Acres oil input bbl. per prodqced
1958 flooded wellg wells acre ratio
February 30 11 8 27 18
March .. 70 11 13 25 46
ADPTEYL e 80 11 16 34 T4
May 110 11 20 36 84
June ... 110 il 22 48 20
JULY e 120 15 22 60 87
August ... 120 ik 22 90 72
Septembex . 120 15 22 135 50
October .. 125 ib 23 207 43
November 130 ib 24 285 3¢
Decetnber ... 180 16 29 261 31
Bbl
Water injected to January 1, 1959 . . 1,617,909
Water injected per acre (190 acres) .............. 7,989
011 recovered to January 1, L9509 e e 49,611
Qil recovered per acre (150 acres) ....... 261
0il recovered by primary methods te 1935 (240 acles} 437,779
0il recovered per acre {240 aeres) ... - 1,824
il recovered by pilot flood (240 acres) . 73,809
0l recovered per acre by pilot flood (240 acres) .................. 308
Tatal oil recovered (240 acres)} to February 1, 1958 . ... 511,588
0il recovered per acre (240 acres) to February 1, 1958 ............... ) 2,131
0il1 recovered by ORCO process (240 acres) to January 1, 1959 49,611
Qil recovered per acre by ORCO process (240 acres) to January 1, 1959 .. 207

MONTIILY RECORD OF WATER AND {0y INTECTED AND OIL AND WATER PRODTCED

1948
Water 0il COy Water
injected, produced, injected, produced,
Month bbi. bbl. tons bbl,
January
February 14,677 820 0
March ... ) 65,688 905 ]
122,694 1,023 65
130,109 1,220 457
145,995 1,336 566
July 143,353 1,885 645
Avgust ... 151,707 3,683 929 *2,227
September ... 141,371 5,471 b7b 3,231
October _.. 201,973 9,642 418 5,122
November _ 200,337 11,192 667 6,521
December .o 200,205 12,634 633 8,006
101 2 1,617,909 498,611 5,006 25,106

* Not measured before August.
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Tenth Annual Drilling and Blasting
Symposium al Mines

Tenth Annual Drilling and Blasting Symposium,
sponsored by the Colorade School of Mines, Univer-
sity of Minnesota, and Pennsylvania State University,
was held Oet, 16-19 on the USM campus and was at-
tended by 234 technical and production men from the
United States and several foreign countries. Sympo-
ginm eo-chairmen were Prof. Lute J. Parkinson, head
of CSM Mining Department; Prof. K. P. Pfleider,
chief, Division of Mineral Engineering, University of
Minnesota; Dr. Howard L. Ilartman, head, Depart-
ment of Mining, Pennsylvania State University. The
entire faculty of the CSM Mining Department worked
equally hard to take care of operational details of the
conference.

Titles, authors, and abstracts of papers at the sym-
posium were as follows:

Drag Bits and Machines by Ross H. Goodrich, product
manager for Coal Cutter & Rotary Drill Products, Joy Man-
utacturing Co., presented data and experience gained dur-
ing eight years of research. Nomeneclature of rotary hits
wag clarified by means of drawings, and the various types
of hits were deseribed and illustrated. Performance curves
were given, and general conclusions were drawn regarding
the influence of various design factors on bit performance,
Several rotary drilling machines were described and ilias-
trated together with their practical applications,

Laboretory and Field Testing of Rotary Rock Bits by
J. D. Medlock, staff engineer, Special Applications Depart-
ment, Hughes Tool Co., traced the development of rolling
cone hits for mine and dquarry industries. It was pointed
out that present day bits for blaszt hole drilling are much
improved over the bit designs of several years agoe, and
these improvements are the result of extensive laboratory
and tield testing of experimental featares. Component parts
of rock bits have been tested on specialized machines to
ohtain comparative information on experimental features.
Mr. Medlock emphasized that field testing is the final prov-
ing ground for evaluating experimental features of rock
hits.

Efforts to Develop Improved 0dil Well Drilling Methods
by L. W. Ledgerwooad, Jr., section head, Jersey Production
Regearch Co., reviewed research and development expended
during the past three decades by the oil industry in seeking
drilling tools or systems to reduce drilling costs, Some of
the possibilities investigated are: impact at frequencies
ranging from 6 to 300 cps; electrical, mechanical, and hy-
draunlic means of actuating percussors: rotary bit speeds
up to 2000 rpm; electric and hydraulic bottemhole means
of rotating bits; shock waveds; explosives; high-velocity
pellets; flame; arc; grinding wheels; abrasive jets; erosion
by high-velocity gases; chemical attacl; electric current;
magnetic waves; retractable rock bits; reelable drill pipe;
continnong coring with reverse circulation; and antomation
of dyilling rigs. In spite of thig effort to replace rotary
drilling with an improved system, rotary maintains its
economic leadership. Ledgerwood believes that further siz-
nificant long-range improvement may be a research rather
than a development problem.

Rotary Percussion Adr Hommer Drilling by W. E. Lil-
jestrand of Mission Manufacturing Co. described the ad-
vantages of the new method of rotary percussion drilling
with a down-the-hole type, air operated drill. The impact
flow of the bit on the formation is like that of the cable
tool while the high frequency of blows is like that of the
wagon drill. Continuous hole cleaning and drillihg is sim-
ilar to that of rotary air drilling and the hold-down is
similar to cable toolg in that almost none is needed. A
dowu-the-hole hammer tool will drill at any depth that the
hole can be cleaned of cuilings. The combination of ihese
advantages resuits in drilling rates from 10 to 40 feet per
hour depending on hardness of rock. Liljestrand said the
best use of this drill is where formations are hard to dig,
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as in quarrying, mining or drilling oil wells {whenever
air or gas can be used),

Higher Air Presswures for Bottom-Hele Percussion Drills
by E. P. Pileider and W. D). Lacabanne, bhoth of the Uni-
versity of Minnesota, presented a theoretical study on the
etfects of varying air pressures on the operating character-
istics of percussive drills. The principal factors considered
were air pressure, total percussive energy, striking energy
per blow, blows per minute, and the dimensions and stroke
of the hammer. Secondary factors—such as air quantities,
velocilies in annulus for cuttings removal, back or exhaust
pressures and friction losses—were mentioned. The influ-
ence of piston velocity on impaect siresses and drill rod
fatigue weve discussed insofar as they related to the proh-
lem. Blast hole drills, using low pressure air, were com-
pared to high pressure bottom-hole units recently developed
in the oil fields.

The Galis Rotary Percussion Dvill by Harley G, Pyles,
vice president of QGalig Electric and Machine Co., described
a hydraulically driven rotary percussion drill designed to
answer the need for a machine to drill harder materials
without the use ol compressed air. In seeking a percussive
mechanism other than a pneumatic hammer, various in-
terrupter mechanisms were considered, such as wobble
plates ancd spring loaded cams, but these were disearded
from the standpcint of maintenance and wear. Further
research ahd development produced a satisfactory mechan-
ical oscillator which could be driven lhydraulieally and a
successful produetion model of the drill hag been availahle
for about nine months.

Drilling and ill Steel Progress ot the Idaredo Min-
ing Co, by J. C. Xeenan, chief engineer for Idarade Mining
Co., explained how the company increased drill steel life
six fold hy establishing research and test procedures.
Simple methods of recording mine wide drill steel nsage
enabled the production-use evaluation of fabrication de-
velopments. Additional henefits derived from thé close
study of drill steel life and drilling practice have heen
improvement of productivity and lessening of machine
maintenance cost. Air pressurce studies revealed improved
drill steel life with controlled compressed ajr distribution.

Recent Developments and Trends in Production Blast-
Hole Drilling on the Mesabi Iron Range by Donald K. Nel-
son, agsistant superintendeni for M. A. Hanna Co., reviewed
the gradunal transition from mining soft iren formations
to the more recent hard taconites. This trend has had a
decided influence on the ratio of drilling to over-ail mining
and haulage costs. While recent developments have con-
centrated on the application of vertical drill holes, some
thought is heing given to the use of inclined holes. The
large diameter, vertical hole iz still favored by the major
operatorg but its production by turn drilling is rapidly
giving way to rotary drilling.

The Effect of Coupling on Hzxplosive Performance by
Themag C. Atchison, physicist with U.8. Bureau of Mines,
described tests for meaguring the effect of coupling on the
strain produced by the deftonation of an explosive charge
in iimestone. The sglrain was shown te be approximately
proportional to the 1.5 power of the ratio of the charge
diameter to the hole diameter.

Application of the Livingston Theory by Alan Bauer,
a Ph.D. candidate at the University of Utah, outlined the
Livingston Crater Theory and described certain prelim-
inary stages in the application of it to open pit iron min-
ing. Thig theory provides a method of designing single
and multipie shot blasts using H.E. and/or nuclear ex-
plosives.

Some Bffeels of Particle Characteristics of Ammonium
Nitrate on Blasling Agent Performance by Dr, George B.
Clark of the Missouri School of Mines, stated that more
data are now available on the effects of particle size upon
the performance of ammonium nitrate ag a blasting agent,
Depending upon particle dengity, particle shape and particle
size distribution, explosives may be sensitive or insensitive
to initiation. The same factors have a marked effect upon

(Continued on page 29)
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The Engineering Aspecis of
Pressure Mainfenance
and

Secondary Recovery
Operations *

By SHOFNER SMIiTH

(Editor’s Note. Because of space Wmitations i
the November 1960 issue of The MINES Magazine,
it was necessary to divide this erticle into fwo parts—
the first of which, published last month, discussed
“Pressure Muaintengnce and Secondary Recovery,”
“Comparison of Conventional Recovery Processes,”
and “New Recovery Processes.” This porfion of the
article considers the “Physical Aspects of Ol Produc-
tion and Fluid Injection.”)

Physical Aspects of Oit Production and Fluid Injection

It was stated initially that the distinetion between
pressure maintenance and seeondary recovery oper-
ation of oil reservoirs relates to the difference in
reservoir pressure, and other related differences of
degree rather than kind, existing at the time fluid
injection operation is initiated, The pressure level
at which fluid injeetion operations are conducted be-
comes important when consideration is given to pres-
sarc related physieal changes in solubility, reservoir
volume factor, and viscosity of reservoir oil; and
other factors, whieh vary with change in reservoir
pressure. It is the manner in which these properties
of the veservoir oil vary, and our ability to control
and take advantage of these variations, that offers
the opportunity to improve the efficiency of oil re-
COVEry DProcesses.

Solubility

Figure 17 is a graphie illustration of the manner
in which volume of gas remaining in solution with
reservoir oil, and gas liberated from solution with oil,
change with decline of reservoir pressure. At all
pressures above the bubble point, gas in solution with
the oil remains constant. The volume of gas in solu-
tion with oil at the bubble point, and higher pressures,
is eommonly referred to as the solution gas-oil ratio;
and is generally expressed in terms of cubie feet of
gas per barrel of oil at atmospherie pressure and res-
ervolr temperature, It will be noted from examina-
tion of Fligure 17 that a progressive decrease in pres-
guve below the bubble point pressure results in libera-
tion of inereasing volumes of gas from solution with

* Thig article is publigshed by permission of Matthew Bender & Co., Inc,,
of Aibany, N. Y., and is taken from a forthcoming publieatiou, the Sixth
Annuai ROCEY MOUNTAIN MINERAL LAW INSTITUTES.
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the oil, with corresponding decreases in the guantity
of gas remaining in solution.

Shrinkage and Reserveir Yolume Factor

The reservoir volume of a barrel of oil varies be-
cause of changes in the volume of gas in solution with
the oil. Figure 18 is a graphie illustration of the man-
ner in which the reserveir volume of a barrel of oil
at atmospheric pressure and temperature, changes
with deeline in pressure. This relationship is referred
to as the “reservoir volume factor.” The reservoir
volume factor is the number of barrels of reservoir
spaee oceupied by a single barrel of oil at atmospheric
pressure and temperature, with its asseciated gas in
solution at reservoir pressurce and temperature.
Shrinkage of reservoir oil is the ehange in volume
from reservoir to atmospheric conditions of pressure
and temperature, or the reserveir volume factor
minus one. The reservoir volume of oil with gas in
solution is 2 maximum at the bubble peint or satura-

DIFFERENTIAL LIBERATION SOLUBYLITY OF
RESERVOIR OIL VS PRESSURE —
T T i T T

SATURATION 7
PRESSURE

GAS IN SOLUTION

CUBIC FEET OF GAS PER BARREL RESIDUAL OfL

2 ~N
4 .. LIBERATED GAS
& A
Ed
~
O -
~
N
~
1 1 1 L i s

e
PRESSURE INCREASING

w Figure 17. Gas Liberated from Solution and Gas Remaining in
Solution Versus Pressure.
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RESERVOIR YOLUME FACTOR VS PRESSURE
14

SATURATION
PRESSURE

w
T
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{

1.00O I I 1 1 | 1
PRESSURE INCREASING

w Figure 18. Reservoir Volume Factor Yersus Pressure.

tion pressure. At pressures above the bubble point
pressure, the volume occupied by reservoir oil is less
than at the saturation pressure, because of compres-
sion of the liquid reservoir oil. As pressure declines
below the bubble peoint, the reservoir volume of a
barrel of residual oil decreases, until it reaches the
value of unity at atmospheric pressure.

Higure 18 shows that for each 1.4 barrels of re-
sidual reservoir oil saturation, with pressure mainte-
nance operations conduected near the bubble point
pressure, ultimate oil recovery is reduced by only one
barrel. In contrast, Figure I8 also shows that each
1.4 barrels of residual reservoir oil saturation, with
sccondary reeovery operations condueted near the
abandonment pressure, reduces ultimate oil recovery
by approximately 1.4 barrels. This confrast of dif-
ference in ultimate oil recovery for the same residual
oil saturation is one of the important physical reasons
for pressure maintenance operations yielding greater
ultimate oil recovery than could bhe obtained by sec-
ondary recovery operation of the same reservoir.

Viscosity

Figure 19 is a graphic illustration of the manner
in which viscosity of the reservoir oil with gas in
solution varies with changes in reservoir pressure. il
viscosity reaches itg maximum value at atmosphere
pressure. Minimum viscosity oceurs at the bubble
point pressure. Inasmuch as less work is required to
overcome the effects of frietion in moving oil through
the formation at the lower values of visecosity, Figure
19 again illustrates that pressure maintenance oper-
ations are preferable to secondary recovery operations
in achieving maximum ultimate oil recovery.

Capillary Forces

Capillary forees, which are a combination of wet-
tability and surface tension effects, play a very sig-
nificant rele in the recovery of oil by water injee-
tion operations. These forces cause water to move
faster in the smaller, low permeability channels in the
regervoir rock; and will bring about the displacement
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of oil from dead-end pore spaces, or channels, into
the more permeable flow paths where the oil may be
moved into producing wells by the water drive. The
displacement of oil by water because of ecapillary
forces is often referred to as “water imbibition.” A
reduetion in oil saturation reduces the cffeetiveness
of these capillary forees; consequently, they work
most efficiently when the oil saturation is at or near
its maximum value, and viscosity is at or near its
minimum value. This condition exists at the bubble
point pressure. Capillary forces can displace oil move
efficiently with pressure maintenance operation than
in secondary Tecovery type operations.

Economic Aspects of Pressure Maintenance and
Secondary Recovery Operations

Pressure maintenance or gsecondary recovery opera-
tion of a reservoir is not a low cost method of develop-
ing additional oil reserves. Investment in lease and
surface facilities requived for sueh operations will
frequently equal or exceed the investment required to
develop the ficld for primary produection. Increased
operating cost stemming from the inereased complex-
ity of such operafions results in a lesser operating
profit per unit volume of additional eil produced than
is realized from oil produced by primary operations.
Investments for pressure maintenanee and secondary
recovery facilities are not made in the interest of
conservaiion alone, Such investmenis are made he-
cause of the econviction, on the part of working inter-
est owners, that increased net operating income, from
sale of inereased oil, will return the investment re-
quired; and an additional sum of money whieh pro-
vides adequate earnings on the investment,

At the time investment is required for pressurc
maintenance operation, the oil produeing rate from
the reservoir is generally at or near the maximum per-
missible, consequently, the investment must be justi-
fied by the financial advantages resulting from pre-
venting or minimizing future deciine in the oil pro-
dueing rate. Under these conditions, it may be several

YISCOSITY OF RESERVOIR OIL
VS PRESSURE

i8¢ T T T T =y

YISCOSITY-CENTIPOISES

SATURATION
PRESSURE

0.8

I
0.60

PRESSURE INCREASING
w Figure 19. Viscosity of Reserveir Oil Versus Pressure,
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years before working interest owners realive signifi-
cant additional ineome from their investment. In-
vestment required for pressure maintehance ean nor-
mally be carried by current income from the produe-
ing properties.

At the time investment iy reguired for secondary
recovery operations, producing rate from the reser-
voir has generally declined to near the abandonment
level. Working interest owners must provide funds
for eapital expenditures from which no return can
be expected for a peried of approximately two years.
Tollowing the period required te obtain stimulation
Trom secondary recovery operation, very substantial
gains in net operating ineome may be realized from
the project because of substantially increased pro-
ducing rates.

Payout and Return on Investment

Generally speaking, the time required for inereased
oil produetion to return investment in secondary re-
¢covery operations ig less than for pressure mainte-
nance operations. The average annual rate of return
on the investment, as determined by the cash flow
method, is usually slightly higher for seeondary re-
covery operations than for pressure maintenance op-
erations. In contrast, the ultimate net income to be

realized from a reservoir is, with few exceptions,
appreciably higher with pressure maintenance oper-
ation. The form of operation which a group of work-
ing interest owners may eleet to adopt for a partie-
ular reservoir will depend on the finaneial posifion
of the working interest owners and their preference
for the short term profit or the greatest ultimate
profit from the operation.

Agreements Necessary—Desirable Provisions

Licase agreements must be modified by unit or
cooperative injection agreements in ovder to conduet
pressure maintenance or secondary recovery opera-
tioms. In any suecesstful fluid injeetion operation,
pressure gradients are created within the reservoir
which cause migration of oil over distances greater
than the dimensions of surface lease lines. Thig mi-
gration of oil would result in a sericus distortion to
correlative rights of parties in interest to the various
leases unless some effective means is devised for pre-
venting migration of oil aeross lease bhoundaries, or
rendering sueh migration acceptable without distor-
tion of correlative vights. There are two methods
commonly used for the protection of correlative rights
with flmid injection operations. These are: first, unit-
jzation of the common source of supply of oil, and
second, cooperative operation of the various leases or
groups of leases within the reservoir.

Unit and Unit Operating Agreements

Unit operation is the most satisfactory means of
protecting correlative rights, Unitization of a common
source of supply of hydrocarbons involves the pooling
of all producing properties into one unit for pur-
poses of operation. Correlative rights of the parties
in interest in the various leases are protected by their
agreeing to accept a predetermined share of the pro-
duetion from all of the leases within the unit, in lieu
of aetual production from leases contributed to the
unit. Unit operation has the further advantage of
allowing the reservoir to be operated in the manner
best designed to achieve maximum ultimate oil re-
covery without the necessity of being concerned with

i6

migration of cil across arhitrarily established bound-
aries.

Unit agreements and their eompanion unit oper-
aling agreements deal with many complex eonsidera-
tions, most of which are common te all unit operations.
In recognition of this faet, the Ameriean Petrolenm
Instiiute has established a subcommittee comprised
of attorneys, engineers, and managers representing
atl segments of the oil produeing industry, for the
purpose of drafting model forms of unit and unit
operating agreements. This committee’s efforts re-
stlted in a first edition model form of unit agrecment
and unit operating agrecment being adopted in Jan-
nary, 1957. These model form agreements have ve-
ceived widespread aceeptance throughout the indus-
try, which attests to the conseientious and considerable
cffort put forth by the committee members, all of
whom were eminently qualified and thoreughly famil-
lar with problems relating to unitization and unit
operation. 'These model forms offer valuable assist-
ance In drafting unit and unit operating agreements.
1t may be necessary to modify some of the provisions
and add other provisions to properly deal with prob-
lems peculiar to some reservoirs. Units involving Fed-
cral Lands, or lands under Federal supervision, will
require extensive modification of the model form in
order to properly recognize the responsibility and meet
the requirements of the Secretary of the Interior, and
the other governmental agencies concerned. The API
committee which drafted these agreements has con-
tinued to study possible modifications and improve-
ments. It is expected that a second edition of these
agreements will be adopted within the year.

Onc of the most important areas for improvement
of present forms of unit and wunit operating agree-
ments relates to the methods established for resolving
differences of opinion between working interest own-
ers. It s essential that sound and workable methods
for resolving these differences he established if the
pressure maintenanec or secondary recovery opera-
tion is to procced in an orderly and logieal fashiom.
The voting procedure specified for the unit operators’
commitiee in the unit operating agreement shounld
generally be such that a majority of the working in-
terest ownership ean alter the magnitude or method
of fluid injeetion in any manner whieh, in the ma-
Jority opinion, wili increase nltimate oil recovery and
profit from the unit operation. Voting procedurves
which allow a minority of working interest ownership
to bloek improvements in unit oil recovery programs
tend to promote dissension among working interest
owners, and on oceasion result in less than maximum
attainable oil recovery from a unit operation. Atten-
tion to this feature of unit and unit operating agree-
ments will yield dividends in the form of inereased
ultimate oil recovery, and increased profit from unit
operations,

Cooperative Injection Agreements

Pressure maintenance or secondary recovery oper-
ations ean, in some cases, be conducted without unit-
ization in such fashion that each owner has a reason-
able opportunity of recovering his fair share of the
oil from the reservoir. Cooperative development of a
reservoir requires that the locations at whieh fluids
are injected be so seleeted as to either prevent or
bring about compensating migration of fluidy across
lease lines. Cooperative development will inevitably
result in the recovery of a lesser quantity of oil, and
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higher total development and operating costs than
would unit operation.

The most important feature to be incorporated in
cooperative injeetion agreements is a statement as to
the objeetive and prineiples to be served hy the fluid
injection contemplated. The objective can be stated
simply and briefly as the desire of the parties to in-
jeet fluids for the purposes of: (a) inereaging ulti-
mate oil recovery, and (b), preventing, minimizing,
or balancing the migration of fluids across lease lines
to the end that the reasonable protection of eorre-
lative rights of the parties will be accomplished. Co-
operative injection agreements should alse include
designation of initial injection wells, with provision
for additional wells as may be agreed to by the parties;
provisions for the sharing of costs of converting and
equipping wells for injeetion, and the costs of in-
jeetion; a statement of the terms and conditions of
the sale of fluid for injeetion from one party to an-
other, or in the alternative, a provision that each
party is responsible for cbtaining and injeeting fluids
into its imjection wells; designation of an effective
date and initial term of the agreement, with provisions
for extension of the initial term by mutual consent,
together with provision for orderly termination of
the cooperative injection eoperation should one or
more of the parties elect to terminaie the program.
Such agreements should not require the injection of
gpeelfic volumes of fluid because of the unprediciable
variation of many physical factors which may well
render injeetion of the specified volumes unreasonable
and burdensome on one or more of the operators.

The cooperative injection agreement can be little
more than a statement of the desired objectives of the
parties, and an agreement to agree on the detailed
procedure for accomplishing these objeetives. Such
agreements are subjeet to all the inherent disadvan-
tages of any agreement to agree, and therein lies one
of the prineipal disadvantages to this type of opera-
tion. In those instanees where several groups of work-
ing interest owners are involved in a cooperative in-
jection arrangement, an effort should he made to pro-
vide for some reasonahle means of settling differences
of opinion among the various groups to the end that
fluid injeetion operations may be eontinued in orderly
faghion in the face of honest differences of opiion
that inevitably arise.

Lease and Farmout Agreements

T:eage and farmont agreements should not contain
provisions that exert an influence on the well spaeing
pattern on which a field is developed. Operators
ghould always have the opportunity to determine the
proper well spacing pattern on the basis of physieal
faetors as they are found to exist on ohtaining taetual
data as to the nature of the veserveir rock and reser-
voir fluids. Lease or farmout agreement reguirements
which bring about the drilling of unnecessary wells
cause ecconomiec waste. Such agreements may also
cause physical waste of oil becanse of delay in initiat-
ing pressure maintenance operations oceasioned by
time required for drilling unnecessary wells.

Lease and farmout agreements should not contain
provisions that restriet the manner in which produe-
tion from a lease may be handled heyond the reguire-
ment to aceurately account for lease production. Me-
chanical equipment for metering and measuring lease
production is now available which permits continnous
metering and runming of lease production to pipe-
lines. This method of handling lease production brings
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about substantial labor cost savings for lease opera-
tion, as compared to presently conventional tank bhat-
fery oil storage and measurement techniques. Xcon-
omy of lease operation benefits hoth royalty and work-
ing interest owners, and effeets conservation of oil.
Greater oll recovery is realized heeanse lower operat-
ing cost permits operation of wells to lower produeing
rates prior to reaching the “eeconomie limit” of oper-
ation,

Compulsory Unitization

The preceding diseussion has dealt with voluntary
forms of agreements for pressure maintenance and
seeondary recovery operations. One of the greater
remaining roadblocks to broader application of im-
proved oil recovery techniques is the problem that
avises when working interest and royalty owners are
wnable to agree on any form of unitized or cooperative
operation of an oil producing reservoir, Such a con-
dition nsually arises because of failure of a portion
of the working interest, and/or royalty interest owner-
ship, to properly appreciate the physical principles
involved in the oil producing mechanism. Oeeasion-
atly such a condition arises from a decliberate and
non-cooperative attitude stemming from purely selfish
motives, and an attendant desire to capitalize, at the
expense of the other working interest owners, on a
nuisance position. The survival of an economically
healthy oil producing industry demands improved
understanding of the physical principles governing
oil produetion, as well as an enhanced sense of moral
responsibility on the part of working and royalty in-
terest owners. The alternate solution, which will
preserve an economically healthy oil produeing in-
dustry, isx compulsory unitization. As with any com-
pulsory program, adequate and reasonable safeguards
must be established to proteet the rights of working
interest and royalty interest owners. Proteetion must
be afforded the majority against abuses by a minor-
ity; and eonversely, the interests of the minority must
be protected against abuses from a majority, Compul-
sory programs should requirve approval by qualified
regulatory agencies acting both judicially and admin-
istratively; subsequent to showing by petitioners for
establishment of sueh compulsory program, that each
owner of an interest in the reservoir will be afforded
a reasonable opportunity to recover or receive his fair
share of the oil under sueh a program, and that oper-
ations eontemplated will promote the conservation of
oil and gas.

Conclusion

Consideration of the physieal factors velating to
production of oil from underground reservoirs reveal
that pressure maintenance operation will usually re
cover more oil than will seeondary recovery operation.
Ultimate net income to hoth royalty and working in-
terest owners is usually greater for pressure mainte-
nanee operation than for secondary recovery opera-
tion. The world supply of oil is presently sueh that
preservation of an economically healthy domestic oil
producing industry requires recognition, aggressive
promotion, and application by all segments of the in-
dustry, of produeing methods that yield greater neg
income and promote conservation of oil and gas, The
drafting of agreements relating to oil producing oper-
ations in such manner as to place minimum restriction
on the freedom of operators to apply technologically
superior oil producing practices is essential to pres-
ervation of an economically healthy il producing in-
dustry.
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Fluid Injection

Projecis
and Unit Operations

: %
Iin the Stale of Colorado

By A. J. JERSIN, '49

As of January 1960, the oil industry diseovered an
estimated total of 3,217,000,000 harrels of oil in place
in the state of Colorado. Of this volume of oil n place,
552,000,000 barrels have already been produced, with
an estimated remaining primary reserve of 214,000,000
barrels, as of January 1960, As a vesult of fluid injee-
tion projects now in operation, an estimated volume
of 543,000,000 additional barrels of oil will be recov-
ered over and above primary reserves, for a total state
oil reserve of 757,000,000 barrels. These figures repre-
sent a reeovery of about 41 per eent, which will be
larger with the commencement of new fluid injection
systems now in the formulative stage; and it iy very
likely that improved methods of reeovery such as
ingitu combustion and wse of miseible fluids will yield
an even greater per eent of recovery than can now he
predicted with conventional methods.

Throughout this artiele, a directed effort was made
to eliminate use of the phrases “secondary recovery
project” and “pressure maintenance pI’OJth‘.”.}Ie.I“e—
tofore, when using these two phrages, fluid injeetion
projects were classified in accordanece with the follow-
ing definitions adopted by the Interstate Oil Compact

Jomrnission :

“In most oil reservoirs, natural energy for production can
be supplemented to bring about increased oil recovery by in-
jection of either gas or water into the reservoir, If such injec-
tiont takes place while the reservoir pressures ave still high and
most of the wells still flowing, the operation is classified as
pressure maintenance. If it is started after pressures have been
substantially depleted and the field is in the general pumping
or stripper stage, it is classified as secondary recovery, repres-
suring, or water-flooding.”

The definitions of the phrases eited above are not
aceepled by the entire oil industry, and in some in-
stanecs, the meanings of the phrases have created cx-
tremely controversial diseussions because of far-reac]l—
ing effects. It is my sincere hope that the matter will
again be diseussed by oil-industry representatives and
organizations in an effort te arrive at acceptable defl-
nitions before costly lawsuits are brought about need-
lessly by having these terms hecome commonplace in
fortheoming legal documents and statutes.

The first fiuid injection project to funetion in Colo-
rado was started in the Wilson Creek field, Rio Blanco
County, on May 14, 1946, when gas was first injected
into the Morrison formation. Our seeond fluid injee-
tion projeet began in November 1950, in the form qf
a pilot gas injeetion system for the Weber reservoir
of the Rangely field, also in Rio Blanco County. The
first fluid injection system to use water started Sept.
18, 1956, when water was initially injected into the
“D” sand of the Willard field, Logan County.

* The Elik of this article is a condensation of material prepared by the
anthor and the engineering staff of the Commission, for a book entitled,
“Mineral Resources of Colorado---First Sequel”’, prepared under the supervision

of 8. M. Del Rio, cngineer of mines and mining geolagist, Golden, Colo., and
published by Lhe Mineral Resources Board of Colorzda,
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Ag of January 1960, 23 different fluid injection
programs were in operation, and plans were well un-
der way in six other fields for installation of some
type of fluid injection equipment. Of these 23 active
programs, over 80 per ecent were started sinee January
1957, and are located in 21 different oil fields. Sixteen
of the programs utilize water injection systems; four
utilize gas injeetion systems, and three utiiize both
water and gag injection systems. _

Jenerally, none of these injection projeets have
heen in operation long enough to allow a concrete de-
termination of the degree of cifectiveness; however,
performance data accumulated thus far are fgvpral}le.
Following is a very brief outline of each fiuid injeetion
project operating in Colorado, and approved by the
0il and Gas Conservation Commission as of January
1960.

Adena Field—"J" Sand

On May 26, 1953, the Faleon Seaboard Drilli_ng
Clo. completed the No, 1 Snodgrass, NE NW, Seetion
20, Township 1 North, Range 57 West, Morgan Coun-
ty, as the diseovery well. Thig field is the largest oil
field discovered to date in the Denver-Julesburg Basin,
and was completely defined by 170 oil wells on 40-
aere spacing units, and 15 gas wells on 160-acre spac-
ing units. The areal extent of the oil zone is about
8,450 acres, and the gas cap eovers about 4,650 acres.
The average net sand thicknegs is 30 feet, with an
average porosity of 19.7 per cent and average perme-
ability of 356 millidarcys. The field is basically a
stratigraphie trap which dips to the west at a rate of
only 48 feet per mile. ]

The Pure Oil Co., unit operator, is employmg‘ a
line-type water injection program at the gas-oil con-
tact zone, .

Primary recovery of oil by competitive produection
methods, with a limitation of 125 barrels of oil per day
and a penalty GOR of 1200 to 1, was estimated to bq
40,365,000 barrels, or approximately 30 per cemt of
the original oil-in-place. With unitization and the gas-
oll contact water injeetion program, the most recent
estimate reveals that an additional 30,635,000 barrels
of oil will be recovered, for a total recovery of 71,000,-
000 harrels, which is in excess of 50 per cent of the
volume of oil-in-place.

The water injection program wag started February
25, 1957, Ag of Jan. 1, 1960, 65,016,637 barrels of
water were injected into the reservoir through 38
water injection wells, with a eumulative volume of
produetion of 31,137,936 barrels of oil, and 30,917,500
MCF of gas.

Badger Creek Field—"D" Sand
The “D” sand reservoir of the Badger Creek field
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is a stratigraphie trap with a pinch-out to the east and
a water table on the west, north, and south, discov-
ered by the Forest Oil Corp’s No. 1 . D. Causey
well, SW NW, Seetion 23, Township 2 South, Range
57 West, Adams County. The pay sand covers an area
of approximately 1430 acres, with an average effective
pay thickness of 13 feet, an average porosity of 20.05
per cent, and an average water saturation of 22 per
cent.

A water injection plan was commenced Sepi. 8,
1958, The pattern of the plan is best deseribed as a
diagonal alternating line drive in whieh every other
row of wells in a NE SW direction became iniection
wells. There are 17 injection wells in operation, and
as of Jan. 1, 1960, 2,159,435 barrels of water were
injected.

Primary reserves have been estimated at 4,000,000
barrels of oil, or 21.1 per cent of the original oil-in-
place. It is estimated that an additional 4,292 148
barrels of oil will be recovered by water injeetion
operations, for a recovery factor of 43.7 per cent.
Cumulative produetion from 36 completed wells in
the field is 2,671,407 barrels of oil, and 1,453,103 MCF
of gas as of Jan. 1, 1960.

Black Hollow Field

On July 30, 1953, The California Co. (now unit

operator) completed the No. 1 Baiamonte well, NE
NW, Bection 6, Township 7 North, Range 66 West,
Weld County, as the discovery well, This reservoir,
which is a dome, was completely defined with 17 oil
wells, and is operated by a unit which comprises 2016
acres. :
On Aug. 16, 1958, initial injection of water com-
menced, and as of Jan. 1, 1960, 266,628 harrels of
water had been injected through the one injection well
located on the northeast edge of the field. Cumulative
production from the field, as of Jan. 1, 1960, was
3,762,773 barrels of oil, and 90,003 MCF of gas.

Canadian River Field

On April 7, 1956, the Cabeen Wxploration Co. com-
pleted the diseovery well in the Dakota-Liakota forma-
tion, NW NW, Seetion 11, Township ¢ North, Range
78 West, Jackson County. Subsequently, 10 oil welly
and two gas wells were completed in this reservoir.

(tas is being injected through one injeetion well in
the gas zone. The initial injection of gas began July
9, 1958, and as of the beginning of this year, 331,232
MCF of gas was injeeted into the reservoir, The eumu-
lative production figures as of Jan. 1, 1960, were 313,-
107 harrels of oil, and 1,374,259 MCF of gas,

Dune Ridge Field

Thirteen oil wells completed in the “D” sand de-
fined the limits of the field which was discovered on
June 20, 1954, by Shell Oil Co’s State No. 1 well,
NW BE, Section 32, Township 7 North, Range 52
‘West, Logan County,

Tt was estimated that the primary recovery of oil
would be 700,000 barrels, and that an additional 200,-
000 barrels would be produced as a result of gas in-
jection, Glas injection commenced August 1955, and
wag diseontinued Feb. 4, 1959, during which period
a total of 1,167,813 MCF of gas was injectod.

A water injeetion program was started in Febru-
ary 1958, and water is now being injected into the “D”
sand through five injection wells loecated on the west
edge of the field. As of Jan. 1, 1960, there had been
1,366,495 barrels of water injected. An additional
475,000 barrels of oil is estimated to be recovered as
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a result of this water injection, for a total recovery of
1,375,000 harrels, or 49 per cent of the original oil-
in-place.

As of January 1, 1960, 1,094,783 barrels of oil, and
1,674,871 MCTF of gas had been produced from this
Tegervoir,

Fort Morgan Field

The Fort Morgan Field was discovered in May
1954, with the completion of 8. D. Johnson’s Lind-
Bacon No. 1 well in the SW SW, Section 19, Town-
ship 3 North, Range 57 West, Morgan County, in the
“D” sand. Following this diseovery, drilling continued
at a slow rate until 10 wells capable of producing from
this reservoir werc completed in April 1955. The
reservoir primarily contains gas, with a small but sie-
nificant oil band on the down-dip side of the strati-
graphie trap whieh ecovers approximately 2,200 acres,

Gtag has been injeeted through one injection well
since July 1958, and as of Jan. 1, 1960, 729,086 MCPF
of gas was injeeted inte the reservoir. Cumulative
production as of Jan. 1, 1960, was 107,582 barrels of
oil and 3,336,558 MCTF of gas.

Graylin-Northwest Field—"D"" Sand

The British-American Oil Producing Co. completed
the “D” sand diseovery well May 2, 1951, which was
their Monroe No. 1, NE SW, Seetion 7, Township 8
North, Range 53 West, Logan County. Forty-one pro-
ducing wells were completed in this reservoir, which
ig a combined stratigraphie trap and anti-cline eover-
ing an area of 3,808 productive acres. Producing
mechanism in the reservoir is solution gas with a slight
water drive. The average net pay thickness is 8.7 feet,
with an average porosity of 21.2 per cent and an aver-
age permeahility of 344 millidarcys.

The original oil-in-place was caleulated to he 27,-
295,000 barrels, with primary reserves estimated at
7,435,422 barrels. A semi-peripheral water injection
pattern was started Sept. 1, 1960, utilizing 19 injection
wells. It i3 estimated that an additional 3,535,000 bar-
rels of oil will be recovered as a result of water injec-
tion, for a total recoverable volume of 10,970,422 bar-
rels of oil, which represents 40 per eent of the original
oil-in-place.

Cumulative produetion as of Jan. I, 1960, wag
6,807,534 barrels of oil, and 9,345,881 MCF of gas.

Jackpot Field

This ficld was brought in on Jan. 7, 1955, when
J. L. Nelson completed the discovery well, NW SW,
Section 1, Townghip 6 North, Range 5% West, Morgan
Connty, in the “D” gand formation which is a strati-
graphic trap, the limits of which were defined by 36
commercial wells. The Unit area consists of 2,320
:écres, and is being operated by the Monsanto Chemieal

0.

A water injection plan was commenced on Aug.
24, 1960, utilizing 15 injection wells at the present
time. The estimated oil recovery by primary methods
wag estimated to be 1,064,000 barrels, or about 19 per
cent of the original oil-in-place. An additional 1,142 -
000 barrels of oil is estimated as recoverable by water
injection, for a total recovery of 2,206,000 barrels, or
about 40 per cent of the original oil-in-place.

Cumulative produetion from the “D” sand, as of
Jan, 1, 1960, was 995,702 barrels of oil, and 1,737,745
MCF of gas.

Kejr Field {North Unit)
On April 18, 1955, the Sohio 0il Co. completed the
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No. 1 Kejr “A” well, SE SE, Section 2, Township 2
South, Range 56 West, Washington County, in the
“D” gand formation. Subsequently, there were 17 wells
completed in this eommon source of oil, whieh is pri-
marily a stratigraphic trap underlying approximately
840 acres.

A peripheral-type water injection plan utilizing 8
injection wells began on Jan. 15, 1959, and as of Jan.
1, 1960, 905,206 barrels of water had been injected.
The ultimate recovery of oil by primary means was
estimated to be 1,167,000 barrels, with an additional
1,500,000 barrels of oil estimated as recoverable due
to water injection. Cumulative production figures as
of Jan. 1, 1960, were 1,044,723 barrels of oil, and
403,239 MCF of gas.

Kejr Field {South Unit)

On Dee. 3, 1955, the discovery well for the south
portion of the Kejr field was completed by the
Dawson-Cramer Company. The well is the No. 1 Kejr,
NE NW, Seciion 14, Township 2 South, Range 56
West, Washington County, completed in the “I)” gand
formation. A total of 14 ecommercial oil wells defined
this reservoir.

A water injection plan began Sept. 18, 1958, utiliz-
ing five injection wells at the present time, and as of
Jan. 1, 1960, there have been 643,239 barrels of water
injected. The Sineclair 0il & Gas Co. is the operator of
the Unit, which consists of 960 acres. The estimated
primary recovery of oil was 721,550 barrels, with an
additional 1,184,610 barrels to be recovered as a result
of water injeetion, for a total recovery factor of 41.7
per eent. As of Jan. 1, 1960, 721,829 barrels of oil, and
213,137 MCF of gas were produced from this reser-
voir,

Leader Field

(Ginther, Warren & Ginther completed the No. 1
(. H, Leasure well on May 23, 1954, in the “J” sand
formation, SE SW, Section 17, Township 2 South,
Range 59 West, Adams County, as the disecovery well
of this field. One gas well and six oil wells define the
Hmits of this reservoir, which is a stratigraphic trap.
The Unit arvea includes 1,040 acres of land. Both water
and gas are heing injeeted into this reservoir. Imjee-
tion of gas eommenced in April 1957, through the dis-
covery well, and as of Jan. 1, 1960, there have heen
715,677 MCF of gas injected. Initial injeetion of water
started in another well on Sept. 11, 1959, and as of
Jan. 1, 1960, 18,051 barrels of water were injectec.
Cumulative production as of Jan. 1, 1960, was 135,389
barrels of oil, and 872,641 MCT of gas.

Lewis Creek Field

The diseovery well for this fleld was completed in
the “J” sand formation on July 30, 1953, by the
British-American Oil Producing Co., in the SW SE
of Section 12, Township 11 North, Range 53 West,
Logan County. Subsequently, 23 commercial wellg
were completed in this reservoir, which is a combina-
tion permeability barrier and enclosed structure. The
Unit area consists of 1,450 acres, and is operated by
British-American, Reservoir estimates indicate that
4,500,000 barrels of oil are recoverable by primary
methods, with an additional 2,500,000 barrels of oil
recoverable by a water injection plan commenced May
13, 1959, utilizing five injection wells. Ag of Jan, 1,
1960, 1,346,455 barrels of water were injected into the
reservoir, with a eumulative production of 3,009,158
barrels of oil, and 2,596,805 MCE of gas.
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Little Beaver Field—'""D" Sand

The “I»” sand of the Little Beaver field was dis-
covered on May 12, 1952, by the Goodall Oil Co.’s
Wheatlake No. 1 well, located in the SW SW of Sec-
tion 5, Township 2 South, Range 56 West, Washing-
ton County. The reservoir was eompletely defined by
70 oil wells, and is a stratigraphic trap monoclinal
strueture with a porosity pineh-out on the east and
southwest, and an aguifer on the down-dip porfion.
The average porosity is 20 per cent, with an average
permeahility of 300 millidareys. An estimated volume
of 9,401,000 barrels of oil would be recovered by pri-
mary methods, for a 24.1 per cent recovery of orig-
inal oil-in-place. It i indicated that additional recov-
ery by water injeetion will he 8,149,600 barrels of o1,
for a total reeovery of 17,650,600 barrels. The Unit
area consists of 2,688 aseres, and is being operated by
the Continental 0il Co.

The injeetion of water into this reserveir began on
Oct. 16, 1958, and as of Jan. 1, 1960, 10,958,827 bar-
rels of water have been injected, utilizing 33 injection
wellg in a “five-spot” injection plan. Cumulative pro-
duction figures as of Jan, 1, 1960, were 8,927,052 har-
rels of oil, and 7,407,732 MCF of gas.

Little Beaver—East Field

This field was disecovered Nov. 24, 1954, with the
completion of Vaughey & Vaughey’s No. 1 Downing
well, located in the NE NE, Section 34, Township 1
South, Range 56 West, Washington County, in the
“D” gand formation. A total of 23 oil wells defined
this reservoir, which is primarily a stratigraphic trap.
The Monsanto Chemical Co. is the operator of this
unit, which comprises 1,280 acres. Primary recovery
of 01l was estimated at 2,314,000 barrels, with an esti-
mated additional 2,386,000 barrels of oil to be recov-
ered by a water injection program, for a total recov-
ery factor of 50.1 per cent,

The injection plan is a line-type flood on the down-
dip edge of the reservoir, utilizing flve injeetion wells
at the present time. The injection of water began on
Sept. 19, 1958, and as of Jan. 1, 1960, 2,650,842 barrels
of water had been injected, with cumulative produe-
tion figures of 1,825,255 barrels of oil, and 1,870,947
MCF of gas.

Luft Field

The Plains Exploration Co. discovered this field on
April 20, 1952, by the eompletion of its No. 1 Conrad
Luft, Jr. well, NE SW, Section 17, Township 8 North,
Range 53 West, Logan County, in the “D” sand forma-
tion. This reservoir is a trap ereated by a permeability
pinch-out on a structural nose, and was completely
defined by 35 commercial wells, The reservoir under-
lies 1,080 acres of land, which is being operated by the
Shell 0il Co. A peripheral water injection plan is now
utilizing 13 water injection wells.

Total recovery of oil from this reservoir iz esti-
mated at 2,825,000 bharrels of oil, 1,175,000 barrels of
which is attributed to the water flood program. In-
jection of water inte this reservoir began on Jan. 23,
1959, and as of Jan. 1, 1960, 1,367,654 barrels of water
had been injected, and the cumulative production was
1,714,176 barrels of oil, and 2,615,440 MCI' of gas.

Phegley Field

On June 6, 1955, the diseovery well was completed
in the “I»* sand formation by the Dawson-Cramer Oil
Co. This well was the No. 1 Mintie Morgan well lo-
cated in the SE SE of Section 30, Tewnship 1 South,
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Range 55 West, Washington County. This reservoir is
a combined stratigraphie and struetural trap, defined
hy 14 commereial wellg, covering an area of approxi-
mately 1,600 acres, which is now being operated by
the Champlin Oil & Refining Co.

Primary recovery of oil was estimated to be 1,195,-
000 barrels, or 20.9 per cent of the original oil“in-place.
The additional oil that will be recovered due to water
flooding is estimated to be 1,109,430 barrels, with a
total reeovery being 40.4 per eent of the original oil-
in-place, or 2,304,430 barrels, A “five-spot” injeetion
plan is heing employed, utilizing 11 injection wells.
The initial injeetion of water was on Oet. &, 1959, and
as of Jan. 1, 1960, 216,367 barrels of water were in-
jeeted, at which time the eumulafive production was
766,012 barrels of oil, and 212,674 MCF of gas.

Plum Bush Creek Field

On Dee. 7, 1954, the Kimbark Co. completed the
discovery well in the “J” sand of thig field. This well
is the No. 1 Porter, located in the SW SW, Seetion 30,
Township 2 South, Range 55 West, Washington Coun-
ty. This reservoir is 8 combined structural and strati-
graphiec trap completely defined by 40 ecommereial
wells, and underlies 2,640 acres of land, with the Con-
tinental Oil Co. ag Unit operator.

The estimated primary recovery of oil is 8,975,600
harrels, or 23 per cent of the original cil-in-place. An
additional volume of 8,582,300 barrels of oil is esti-
mated as recoverable as the result of a water injection
plan, A “five-spot” injeetion program is in use in the
field, and 21 wells are being used as injeetion wells.
Initial injection of water began on June 15, 1959, and
as of Jan. 1, 1960, there had been 2,237,350 barrels of
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water injected, with eumulative produetion figures of
2,983,681 bharrels of oil, and 974,207 MCF of gas.

Rangely Field—Weber

The Weber reservoir of the Rangely field was dis-
covered in August 1933, by The California Co., with
the eompletion of its Raven No. 1T well located in the
NW SE of Section 30, Township 2 North, Range 102
‘West, Rio Blaneo County. Because of market condi-
tions, the development of the field did not commence
until 1943, at which time oil demands created by
World War No. IT created development activity in
boom proportions. The reservoir is a trap created by
an asymmetrieal anticline trending northwest south-
east, with 1900 feet of surface closure. Dips range
from 15° to 35° on the southwest flank, and from 4°
to 6° on the northeast side, The top of the Weber for-
mation lies at depths ranging from 5500 to 6500 feet,
and is about 1200 feet thiek, with the oil-pay interval
distributed through the uppermost 550 to 600 feet.
The average porosity is about 12 per cent, and the
average permeability is from 10 to 15 millidareys. The
oil zone ig overlain with a relatively small but signifi-
eant gag cap in the crestal area.

Produetive limits of the field cover an area of
approximately 19,000 acres, and was defined by 480
commercial wells,

Injection into the Weber reservoir was commenced
Nov. 26, 1950, when The California Co. started gas
into a converted oil well as a pilot injection operation,
which was a joint venture with the Texas Co., who
started gas into a converted oil well on Dee. 4, 19560,
A dispersed type of gas injection operation was in full

. swing by all operatorg by November 1952, when 18
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w Rangely Field, Weber Sand. Daily average oil produced and
water injected, barrelsx 1000; daily average gas produced and gas
injected, MCF x {000,

wells were injecting gag ag a result of an order issued
by the Oil and Gas Conservation Commission. The field
was unitized Oect. 1, 1957, and The California Co.,
designated as Unit operator, is now injecting hoth
water and gas. The gas injeetion is slowly being
changed, basically, to a crestal type system, now util-
izing 16 gas injection wells, The water is being in-
jected through 51 injeetion wells at the present time,
utilizing both peripheral and five-spot systems. Water
was initially injected in the reservoir in December
1957,

Primary oil reserves have been estimated at 350,-
000,000 barrels, with an estimated 438,000,000 barrels
to be recovered as a result of fluid injeetion, for a total
recovery of 788,000,000 barrels of oil.

As of January 1, 1960, the volume of gas injeeted
was 193,173,430 MCF of gas, and volume of water
injected was 8,760,514 barrels. Cumulative production
figures as of Jan. 1, 1960, were 276,426,933 barrels of
oil, and 349,965,784 MCHE of gas,

Reoggen-Southwest Field

The diseovery well for the Roggen-Southwest field
was completed Nov. 5, 1953, in the “D” sand forma-
tion. This well was the Spears Free Clinie No. 1 Zim-
bleman, located in the SE NE, Section 22, Township
2 North, Range 63 West, Weld County. A total of
nine commereial oil wells defined the productive limits
of this field.

Only one water injection well is presently being
utilized to flood this reservoir. It was estimated that
the primary recovery of oil would be 570,000 barrels,
and that by the mjection of water, an add1t10na1 220,-
000 barrels would be recovered, for a total recovery
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of 790,000 barrels of oil. Injection of water began on
Nov. 14, 1957, and as of Jan. 1, 1960, 624,846 barrels
of water had been injected into the reservoir, at which
time 549,042 barrels of oil, and 1,037,506 MCYH of gas
had heen produced from the field.

Willard Field

The Willard field, located in Section 19, Township
7 North, Range 54 West, Logan County, was discov-
ered by the Sinelair Oil Co. on Oect. 23, 1951, by the
completion in the “D” sand of its W. M. Phillips No.
1 well at approximately 5100 feet. The reservoir is a
stratigraphic trap with no signifieant strueture, which
is typical of most “D” sand reservoirs in the Denver-
Juleshurg Basin. The average net pay of the field is
approximately 13 feet. Four wells were completed in
thig field, on 20-acre loeations. Recovery estimates for
this small reservoir are 92,000 barrels of oil by pri-
mary methods, and 73,000 barrels of additional il by
the injeetion of water, for a total estimated recovery
of 165,000 harrels of oil,

The initial injection of water began on Scpt. 18,
1956, and as of Jan. 1, 1960, there had been 264,523
barrels of water injected, at which time cumulative
production figures were 143,738 barrels of oil, and
153,269 MCF of gas.

Wilson Creek Field

The Wilson Creck field was discovered by the com-
pletion of the Unit No. 1 well located in the SW NW,
Seetion 35, Tewnship 3 North, Range 94 West, Rio
Blaneo County, drilled joinfly by the Texag and Cali-
fornia companies. The well was drilled on a closed
anticline in 1938, and encountered oil in the basal
Morrison formation. Twenty-one commereial oil wells
were compleled in the Morrison formation, and 18
wells were completed in the Entrada formation. It is
interesting to note that the surface elevations of the
wells vary from about 7600 to 8600 feet, and for many
vears, it had the reputation of having the highest pro-
ducing oil well in the world. The Morrison formation
has an effective pay section ranging from 20 to 35
feet, with produetive limits of the reservoir extended
over approximately 3890 acres.

(Gas was initially injected into the Morrison forma-
tion on May 14, 1946, and in Janunary 1959, a water
injection projeet was commeneed. As of Jan. 1, 1960,
7,094,838 MCF of gas, and 642,523 harrels of water
had been injected, with eumulative preduction from
the Morrison reservoir being 25,828 405 barrels of oil,
and 13,505,777 MCF of gas.

Discovery of oil in the Entrada formation occurred
in March 1941. This regervoir covers an area of ap-
proximately 1298 acres, and has a very aetive natural
water drive. To supplement this natural water drive,
the operators commenced injeeting gas info the HEn-
trada formation in Oectober 1956, and as of Jan. 1,
1960, a total of 1,160,304 MCE of gas had heen in-
jected. Cumulative production from the Bntirada res-
ervoir, as of Jan. 1, 1960, was 16,680,653 barrels of oil,
and 4,242,679 MCFEF of gas.

Xenia-West Field—"J" Sand

The discovery of oil in the “J” sand reservoir of
the Xenia-West field was made on Dee. 23, 1954, when
the Kingwood il Co. completed its No. 2 Snyder well,
loeated in the SW SEH, Scetion 2, Township 2 North,
Range 54 West, Washington County. This reservoir
is a combined stratigraphic and structural trap, com-
pletely defined by 15 oll wells. A water flood plan,
presently utilizing three injection wells, was com-
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menced on Nov. 6, 1959, and as of Jan. 1, 1960, 43,727
barrels of water had heen injected,

Primary reserves have been estimated at 380,000
barrels of oil, and it was further estimated that an
additional 950,000 barrels would be recoverable by
water flood. The eumulative production as of Jan. 1,
1960, wag 1,063,260 barrels of oil, and 813,871 MCF
of gas.

Ineluded as a part of this avticle is a tabulation of
all producing Federal units in Colorado which are
operating without any type of fluid imjection, ag of
Jan, 1, 1960,

More detailed information coneerning the subject

of this article may he found in a hook entitled, “Min-
eral Resourees of Colorado—First Sequel,” prepared
under the supervision of 8. M. del Rie, engineer of
mines and mining geologist, Golden, Colo., and pub-
lished by the Mineral Resources Board of Colorado.

Acknowledgment

Mermbers of the staff of the Oil and Gas Conservation
Commission and Mr. 8. M. Del Rio, for allowing this material
to be condensed from a section prepared for the book, “Mineral
Resources of Colorade — First Sequel,” and Mr, Thomas C.
Hiestand, consultant geologist, for his discussion on pressure
maintenance,

PRODUCING FEDERAL UNITS BEING OPERATED WITHOUT ANY TYPE OF FLUID INJECTION PROGRAM

Discovery Well To: [-1-60
D.a+e Discovery Cumulative Production

Field County  Unitized Reservoir  Acreage Name Location Date Qil [Bbls.) Gas [MCF}

Douglas Cresk  Rio Blance 2/1/38 Dakota 4411 Superior Oil Co. NW Sw 7/1/43 0 6,880,420
F1 Unit 5-35-101W

Powder Wash Mo#Hat 7/1/39  Ft. Union- 9,018 Mt Fuel Supply SE NW NE /9/31 2,886,023 50,001,023
Wasatch B. W, Musser #1 B-1IN-97W

Piceance Creek Rio Blanco 1/1/40  Green River 62,477 White Eagle Oil Co. SW SW 8/28/30 9 17,293,577

#1 Fordham 9-25-96W

Maudlin . Gulch Moffat 7/1/45 Morrison- 7,235 Texas Co.—Frontier NW NW Neov. 1947 1,195,495 259,084
Sundance Ref. #1 Unit 35-4N-95W

lles Dome Moffat 11/23/45 Moarrison- 3,007 Midwest Oil Corp. SW SE 4/1/27 16,001,263 1,801,793
Sundance Parkinson #4 22-4N.92W

Asbury Creek  Mesa 8/31/4% Dakota 720 Amerada Pef. Co. C SE NE 12/18/49 0 1,794,912
Asbury Creek 14.95-101W

Unit 1 12/20/51 0 227,743
Highiine Canal Mesa 8/10/51 Dakota 10,267 Amerada Pet. Co.  NW SE NE
Unit #1 2-95-103W

Bar X Anticline* Mesa 9/30/52 Daketa- 1,971 Frontier Ref. Co. NwW 4/30/53 0 1,936,319
Morrison Bar X Unit #1 31-85-104W

McCallum Jackson 12/29/52 Dakota-Lakota 8,292 Continental Oil NW Nw Dec. 1926 3,458,969 285,127,073
Co, {1 Sherman 12.9N-79W

Twin Buttes Garfield 6/26/53 Morrison 3,762 Greenbrier Oil C NW NW 10/19/51 b} 2,500,093
Co. #1 Gov't 24-55-102wW

Ace Moffat 6/25/54  F4. Union- 5,400 Mt Fuel Supply SE NW NE 4/9/31 94,096 3,651,020
Wasatch B. W. Musser #1 5.1 IN-97W

Thoraburg Moffaf- 4/13/85 Weber- 3,760 Marland Qil Co. SW NW 3/27/28 753,598 8,497,476
Rio Bfanco Sundance Wymeore F#1 16:3N-21W

Douglas Creek— Rio Blance  1/18/56 Weber 32,3586  Phillips Pet, Co. NW NE 4/23/56 10,324 2,059,108
Nerth #1—"A" Douglas 19-1S-101W

* Unit extends into Utah
Prod. Colo. Portion only
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A Profile—
Golden Cycle
Corporation

By MAX W. BOWEN, '24

(olden Cyele Corp. was incorporated in November,
1895 as the Golden Cyele Mining Co., the name
changed in April, 1915 to The Golden Cyele Mining
and Reduetion Co. and in July, 1929, the name again
changed to The Golden Cyele Corp. The company be-
gan as a mining eompany, but later entered the mill-
ing business and when it was aequired by the Carlton
interests, it was still further diversified. The original
(olden Cyele Mining Co. was owned largely by the
John T. Milliken. Interests of St. Louis, Mo., who sold
95 per cent of the capital stock to A. K. Carlton in
March, 1915, The Carlton interests then acguired the
Midiand Railroad just prior to World War I, but dur-
ing the war all but the branch line, called the Midland
Terminal Railroad, was abandoned. Thus within a
period of very few vears the Carlions had acquired
active mines in the Cripple Creek-Vietor District, the
Colden Cyele Mill and the Pikes Peak Fuel Co. in
Colorado Springs, as well ag the main railroad serving
the Distriet.

The Carlton brothers, usually referred o as A, E,
and L. &, were very farsighted and realized that to
have a well integraled operation they should have first
a continuing souree of ore, the transportation facilities
to get the ore to their mill in Colorado Springs, as well
as ore haulage in the Distriet—which they had devel-
oped under the name of The Colorado Trading and
Transfer Co-—and a coal mine (Pikeview Mine} to
furnish fuel for the roasting of District ores and used
later to generate power to run the mill and coal mine,
Algo, sinee business was unusnally good in the Dis-
trict, they acquired eontrol of a bank which has been
the only bank operating in the Iigtriet for many
years. :

The Carltons alse branched out into the heet sugar
business having acquired control and operated The
Holly Sugar Corp. and the Franklin County Sugar
(Yo. and other subsidiary companies active in the sugar
and petrolenm businesses.

CAfter the elosing of the Portland Gold Mining
(l0.’s Independence Mill at Vietor, Colo,, in 1928; the
Golden Cyele Mill eontinued to treat all of the ore
mined in the Cripple Creek Distriet with the excep-
tion of two brief periods when the Camerésn Mill
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MAX W. BOWEN, '24

THE AUTHOR

Since 1929 Max W. Bowen, a 1934 graduaie of the
Colorado School of Mines, has been in various man-
agerial and supervisory capacities with Golden Cycle
Corp. IPor the past 10 years he has served as vice
president and general manager of the company.

M. Bowen woes o member of the Board of Trusiees
of the Colorado Schoal of Mines for 12 years and this
spring recemwed the School’s Distinguished dchieve-
ment dward, In 1959 he was president of the Colo-
rado Mining lssociation.

w Top picture is a view of Cripple Creek, Colo,, taken Sept. 28,
1960. lower picture shows Yictor, Colo., as it looks today.
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treated the ore from the Cameron Mine and when the
Cripple Creck Mill was built on (lobe Hill in the Dis-
triet to treat the ore from the Stratton Estate prop-
erties and also that ore from the Carbonate Queen
Mine, which was owned by the John T. Milliken Es-
tate. Neither of these mills operated for long, pri-
marily for lack of suitable tonnage.

The original (iolden Cyele Mill burned in 1907,
and was rebuilt. The new mill had its first full year’s
operation in 1908, and through 1949 had trcated
13,664,982 tons of ore from the Cripple Creek Distriet
and 794,280 tons from other distriets in Colorado or a
total of 14,359,262 tons having a gross value of $182,-
961,359, This value ig based upon $20 per ounce priee
for gold up to and including 1934, and $35 per ounce
value thereafter. It is seen from the total value of all
ore shipped from the Cripple Creek District ($436,-
000,600), the Golden Cyele Mill treated over 40 per
cent of this ore. The gold eontent of the Cripple Creek
ore varicd from (.30 ounces per ton to 1.08 ounees per
ton. Based on a price of $356 per ounce, the value
varied from $10.50 to $37.80 per ton.

The Golden Cycle Mill installed Edwards-type
roasters when it was being rebuilt after the five, and
since this type roaster had proven so suecessful in
Anustralia where ore similar te District ore was being
milled, these roasters gave the best results obtained to
that time on Cripple Creek ores. This accounted large-
1v for the suceess of the early operation of the Golden
(yele Mill and its long eontinuous operation.

The general process wag as follows: Crushing to
size of approximately one eighth inch, roasting, wet
grinding in eyanide solution {o minus 16 megh, blan-
keting (amalgamation of blanket coneentrates), sand-
slime separation and leaching of sands in large diam-
cter sand tanks, thickening and agitating in both
meehanieal and at times air-agitators, filtering and
clarifying gold-bearing cyanide solutions and finally
precipitating the gold (and small amount of silver)
from the pregnant eyanide solutions first in zine shav-
ings hoxes which were later replaced with zine dust
precipitation presses; the zine precipitate wag refined
in Rockwell type furnaees and the resulting bullion
was shipped to the United States Mint in Denver.

The Carltons decided in 1929 to add a flotation
unit to the Golden Cyele Mill for treating base metal
as well ag gold-silver ores from other parts of Colo-
rado. The writer joined the Cycle Mill staff at that
time and designed such a plant which wag installed
and it eontinued to operate until the Cyele Mill way
cloged in early 1949, Thig flotation section {reated gold,
silver, lead, copper, zinc ares, making a shipping grade
of lead-copper and zine concentrates; the flotation tails
were treated in the eyanide plant to recover any re-
maining gold-gilver values.

The treatment of base metal ores was diseontinued
in the middle or late 1930y as the base metal market
heeame so depressed that the flotation plant was used
most of the time to treat the Cripple Creek dump and
low grade mine ores. The roasting process was therchy
climinated on a large tonnage of head ore, ag only
about 3 per cent of the tonnage (the pyrite concen-
trate) had to be roasted.

However, at the beginning of the World War 11, it
was deemed advisable to again resume the milling of
hase metal ores produeed in Colorado, since by so do-
ing we were permitted to continue to operate the Crip-
ple Creek Distriet on a limited scale. This contributed
greatly to the war effort as we were treating approxi-
mately 400 tons of base metal ore per day, producing
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w The Carlton Mill started treating ore in May 1951,

lead/copper coneentrates and zine eoncentrates which
were shipped to the smelters. However, at the end of
the war the base metal mining industry in Colorado
guffered greatly, so we were not justified in continu-
ing treating this type of ore in the flotation plant
(whieh resulted in the Cyele Mill discontinuing the
purchase of base metal ores). This seetion of the mill
resumed the treatment of low grade and dump ore
uniil the Cyecle Mill was elosed.

The Pikes Peak Fuet Division, a wholly owned
subsidiary of The Golden Cyele Corp., produeed and
sold lignite coal at its Pikeview Mine, located just
north of Colorado Springs, for many years. During
the World War II period, the power plant at Pike-
view, having a capacity in excess of 8000 kilowatts,
served in a standby eapacity to the city of Colorado
Springs, thereby insuring the eity of sufficient power
eapacity to serve the numerous armed services estab-
lishments in the region,

The Fuel Division also operated a sand, crushed
rock and gravel business, supplying most of the con-
crete aggregate used in the region for the past several
years. Prior to abandoning the railroad in 1949,
erushed rock aggregate was produced in the Cripple
Creek Distriet and shipped to Colorado Springs by
rail.

The Corporation operated the Midland Terminal
Railroad as a wholly owned subsidiary from the time
of World War I until 1949. The main tonnage in re-
cent years was ore, crushed rock and ballast gravel,
all of which amounted to as much ag 1500-1600 tons
per day, plus a freight haul hack te Cripple Crock.
However, at the cloze of World War IT, the operations
in the District had become so disrupted that the ton-
nage of ore being shipped did not justify the con-
finued operation of the railroad—especially sinee the
railway unions made exhorbitant demands. Conse-
guently, the Corporation abandoned the operation,
sold the rail and rolling stock and simultancously de-
cided to move the mill to the Cripple Creek Distriet.

The Carlton Mill, which was eompleted and started
treating ore in May 1951, was similar to the Cycle
Mill, so far as treatment processes used. However, the
knowledge gained through proeessing Cripple Creek
ores Tor nearly 40 vears helped to develop new tech-
niques, so that one might say that the Carlton Mill was
a newly improved Cyele Mill.

Briefly, the present flowsheet employed in the

Cartton Mill is as follows: Ore is erushed and auto-

matically sampled, ground to approximately all minus
80 mesh, subjected to flotation where about 90 per
cent of gold values are reeovered in 3 per cent of the
tonnage as a sulpho-telluride concentrate. This con-
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centrate is thickened and filtered and fed as a slurry
{78 per cent solids) to a Dorreco-Fluosolids Reactor
(roaster) wherein the sulfur and tellurium are elimi-
nated as their respective oxides. This type roasting is
called “autogenous roasting” in that the sulfur in the
pyrite produces the fuel to complete the roast. The
caleined concentrates are then subjeeted to the usual
eyanide treatment and finally join the flotation tail-
ings which have heen thickened and agitated in the
eyanide Dorr-type agitators. Gold whieh is recovered
from ecyaniding the roasted concentrates is preeipi-
tated by the conventional zine dust preeipitation
presses, but the gold in the low grade cyanide agitator
solutions is reeovered on fine activated carbon which
is fed to the agitator pulp, counter current to the flow
of the pulp, a portion of the carbon heing sereened
out of No. 2 agitator and is sent to the refinery or melt
room for converting the gold into bullion. This im-
proved process and new equipment in the Carlton Mill
permits it fo operate much more economically than
could have been done in its predecessor, the Golden
Cyele Mill.

The Carlton mill has a daily eapacity of approxi-
mately 1000 tons of Cripple Creek ore, but on account
of the depressed condition of the gold mining industry
it is presently treating only 200 tons daily. It has
treated 1,064,081 tons to date, bringing the combined
tonnage treated by the Golden Cyele Mill in Colorado
Springs and the Carlton Mill to 15,413,343 tons.

Thus it is seen that The Golden Cyele Corp. has
had a very definite influence upon the Iife of the Crip-
ple Creek-Victor Distriet. There is no doubt in the

mind of anyone who has real knowledge of the life,
history and the development of the Distriet, that the
two Carlton brothers, Albert E., and Leslie G., did
more to keep the District going since World War I,
than all the rest of the operators who were active in
the District since that time. Their influenee has con-
tinned since their deaths. No gold mining camp has
continucd to operate at a high peak of production in-
definitely. The relatively small (area wise) Cripple
Creek Distriet is no cxeeption, and although it has en-
joyed a fantastic production in the past, it is now
produeing on a much smaller seale,

Those who know the District are confident that it
will produce many more ounces of gold before it comes
to ity end. Not only has it produced “millions in gold”,
but it has also had many illustrious persons and like-
wise many notoricus charaeters, both types becoming
known not only throughout the United States, hut in
many foreign eountries. Many methods of mining and
milling lave been pioneered and proven in the Dis-
triet and have then become standard practice through-
out the mining world. The Golden Cycle Corp. and its
personnel have been responsible for many guch
achievements.®

* The writer desires to express his thanks and appreciation to Merrill E.
Shoup, president of The Golden Cycle and Holly Sugar corporations, as weil as
numerous other Carlton controlled companies—for permission to prepare this
paper. Toformation included in this paper was partially obtaiped from the
lollowing publications: The Official Manual of The Cripple Creck District
{1900) hy Fred Hills, FM: Geology and Gold Deporits of the Cripple Creck
District, Colorado, (1906) by Lindgren & Ransome, USGS; Mining in Colo-
rado, U.S, Prof. Paper 138, (1926), by C. W. Henderson; scvcral Papers hy
Loughlin and A, H. Koschmann, USGS (1926-1949), and Annnal Reporis of
The Gelden Cycle Corporation. Some of pictures in the October 1960 issue
of The Mines Magazine were supplied by Raymond G. Colwell, retired, U.S.
Forestry Service.

Stecializing cos

ROCK MECHANIGS
CHEMICAL RESEARCH

THE COLORADO SCHOOL OF MINES RESEARCH FOUNDATION, Ine,

PHYSICAL METALLURGY ORE RESERVE

EXPLORATION
EXTRACTIVE MARKET SURVEYS
METALLURGY ISOTOPE STUDIES

PROCESS DEVELOPMENT MINE DEVELOPMENT

ECONOMIC EVALUATIONS HYDRAULIC

BENEFICIATION

BALLISTICS AND
WEAPON EFFECTS

For brochure describing our services, write to: P. O. Box 112, Golden, Colorado.

Ay To their many friends and
g sponsors, the Director and
= stafl of the Colorado School of
Mines Research Foundation,
Inc., extend their good wishes
for Christmas and the New
Year and their warm apprecia-
tion for past and continuing
associations.

Golden, Colorado
EVALUATION
EXPLOSIVE STUDIES

TRANSPORTATION OF
SOLIDS
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A Fifty Year
Retlrospect—

THE MINES
MAGAZINE

By DEAN JESSE R. MORGAN

Any worthwhile publication holds a unigue posi-
tion in the field of its endeavor. It is an cneyelopedie
souree of information for people about people and
events; it is a mouthpiece for men with a message; it
inspires plans for peaeetul propaganda or suggests
guestionable themes to arouse discussion; it ig a poliey
Tuilder for the future. But even with these positive
paramount factors in the blueprint, effective service
will be nil without forceful and constructive ageres-
siveness.

In reviewing the history of the Colorado School of
Mines Alumni Magazine in its semi-centennial cele-
bration, T believe the Magazine rales high in all re-
guigites for approved aecomplishment. In the Mines
Library, there are 53 bound volumeg of the Magazine
containing every issue from itg initial number in Oe-
tober 1910 through September 1958 with the remain-
ing issues to September 1960 yet to be bound. It is a
50-year history of a World School of Mineral Indus-
tries—The Colorado School of Mines. These volumes
are replele with records of evenis and engineering ar-
ticles pertinent to the Institution they represent. They
also serve as a human document devoted to the activi-
ties of students, present and past, whose accompligh-
ments have made “Mines” a school of international
repute.

The Alumni Magazine is the voice of the Alumni.
The preamble of its constitution reads: “The objeet
ghall be: The cultivation of friendship, acquaintance,
mutual aid, and the elevation of the reputation and
gtandards of the Alma Mater.” These principles,
sparked by the Alumni, have been maintained throngh
the past 50 years. Their magazines record a wide range
of material which appeals to the average reader as
well as to the engineering group. They connote a deep-
geated influence in the field of mineral industry and
in the art of living for almost two generations. They
emphasize technical articles relating to the progress
of mineral industries, advancement of modern engi-
neering education, and the encouragement of college
activities which build for active ecitizenry in post-
college life. A

The Colorado School. of Mines always has been
known as a friendly sehool: In the first issue of the
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DEAN JESSE R, MORGAN

THE AUTHOR

Jesse B. Morgan, beloved dean of faculty af the
Colorado School of Mines from 1926 to 1946, was em-
ployed after his “retirement” by the Colorado School
of Mines Research Foundatlion for three years and
later served on the faculty af Regis College for an-
other fwo years.

His associction with Mines began in 1923 when he
became field secretery and head of the department of
English and economics, in which capacities he con-
tonated until 1920, when he became dean of the facully
and head of the depariment of languages. From 1926
to 1942 he was dirvector of the summer session af the
School of Mines.

Dean Morgenw’s work tn the field of education be-
gan as assistant principal of the Saguache, Colo., high
school from 1900 to 1904, He served first as principal
of the Trinitdad, Colo., hagh school (1905-09) and later
(1909-18) as superintendent of schools in thal cily.
Irom 1918 to 1923 he was made assistont in charge
and supervisor of professional training for Colorado,
Wyoming, New Mexico, and Utah for the rehabilita-
tion division of the U. 8. Veterans Bureau.

The wuthor of numerous magezine articles and of
several books, he 15 & member of innumerable educa-
tional and engincering societies.

Student editors of the 1960 Prospector dedicaied
the publication to him n these words:

“Since he joined the Colorado School of Mines
foculty sn 1923, Dean Emeritus Jesse B. Morgan has
worked diligently and effectively as instructor. His
influence end example are guide posts to scholastic
achievement. We take grest pleasure in dedicating
this 1960 Prospector to o man who has dedicaled his
life to the ideals of higher education, Dean Emerttus
Jesse R. Morgam.”

Magazine there iz a column ecapiioned “Personals”
which has been continued for 50 years. It now has the
heading, “Class Notes” and is perhaps the most eave-
fully read section in the Magazine. Perhaps, Mr,
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Miner, you have not heard from that four-year-Mines
buddy of yours for years. You have wondered where
he iz and what he is doing. Please refer to “Class
Notes,” If he is to be found, he will be listed. You may
recall that your roommate was in Tulsa last year. To-
day he may be in Leopoldville, Your magazine will
tell you his ehange of address and what he 13 doing.

The MINKS Magazine has specialized always in
information relative to every phase of the mineral in-
dustry. The first issue earried a contributed article on
“Ore Dressing and the Metallurgieal Plant,” and each
number since has contained one or more papers writ-
ien by Mines men or by other engineers of experienee.
This free information is doubly valuable, serving the
donator and the public in one gesture. A supply of
articles is kept moving through personal contacts and
requests by the editor,

The fellowing list of artieles were published at
different times in the Magazine from 191G to 1960,
and are listed as indicative of the type of subjects pre-
sented and of their practical application to eurrent
problems:

Date Title Author

Sept. 1910 New Ore Dressing and F. W. Traphagen
Metallurgical Plant of C.S.M. Faculty
Colorado Scheol of Mines

Jan, 1915 The High Cost of Living
Dec. 1915 Features of Coal Mining
in Utah

Henry J. Wolf, ‘03
A. C. Watts, 02
Utah Fuel Co.

Jan. 1925 What a Geologist Means ], Harlan Johnson
When He Says “Evolution” C.S.M, Faculty

Health Hazards in the R. R, Sayers

Mining Industry Consultant
Tan. 1930 Caleculations of Gas R. A, Baxter

Analysis C.5.M, Faculty

Science as a New Feature Israel Klein
Science Editor
NEA, Cleveland, O.

Trend of Fleotation A. J. Weinig, '08

Experimental Plant

. Oil and Gas Flow Through  Byron Boatright
- Reservoir Rocles C.5.M. Faculty

Colorado and Its
School of Mines

M. R. Budd, 24

Jan. 1940 Mitchell’s Marble
Mountain

B. Bartholomew
Vermont Marble Co,

Strategic Minerals John W, Finch

Bureau of Mines

Interesting France J. Harlan Johnson

Merie K. Johnson

Charles Cutler, ’39
Howe Sound Co., Mich,

R. D. Grillo
italian Consul

Jack L. Hough
Gealogist, Soil
Conservation Service

Slushing and Scraping
Cogne, Italy—Europe's
Highest Mine

Sedimentation Studies in
Soil Censervation Service

Early Day Gold Mining Alan Caplan
in Brazil Mineralogist, N, Y,
Jan. 1960 Geochemica] Prospecting Harald Bloom
USGS Geochemical
Program
Carnival in the Hig Ben R. Hudson, 45
Andes : U. N. Bureau

Technical Operations
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Fundamentals of Electrical James V. Lawver, '43

Concentration of Minerals International
Minerals and
Chemical Corp., Fia.

Mineral Development and V. L. Mattson, 26

Research Manager Mineral
Development and
Research, Kerr-McGee

Explosive Working of John Rinehart
Metals C.5.M. Faculty

Hince the first year of ity existenee, The MINES
Magazine has served the Alumni and its supporting
friends and has been the promoter and defender of
legitimate projects for the advancement of its Alma
Mater. Mistakes of commission and omission have been
made, but all were human and forgiveable.

One of the most outstanding and far-reaching serv-
ices of The MINES Magazine toward the growth of
the school and the maintenanee of good fellowship of
its Alummni has been its activity in the organization of
local and foreign sections of the Alumni. The first sec-
tion on reeord was in New York, June 1926. Under the
able guidance of Harry J. Wol{, 03, this group had
been meeting informally for many months, but in
June 1926, the following resolution was passed:

“Resolved, That the New York Seetion propose to
the Editor of the Colorado School of Mines Magazine,
that a special department, of the Magazine be get aside
for news relating to the various loecal sections of the
Alumni Asgociation with the view to cncourage the
organization of such loeal gections and to the stimula-
tion of their activities.”

This resolution wag an ineentive for aetion and in
the fall of 1926, three local sections were organized:
Colorado, William M, Traver, ’16, Secretary; New
York, Harry J. Wolf, 08, Secretary; California, T.os
Angeles, Southwest Section, . A. Brown, Secretary.
In the August issue of 1960 there are listed 29 Local
Sections in 19 gtates and Washington, D. C., and seven
Sections in six foreign eouniries.

Comparisons may be helpful if the purpose is con-
struetive. Pregent readers are familiar with the 1960
MINES Magazine. As a matter of interest, the follow-
ing items are taken from the first issue, 50 years ago:

The fivst editor and manager of the Magazine was
Jay Lonergan of the class of 1905. He is the only
living member of the original staff and is living in
Wenatchee, Wash.

Athletics always has been a live and interesting
activity at Mines, and the Magazine has been an en-
thusiastic hooster. The Oectober 1910 issue reported
two games: Mines 0—Utah 6, and Mines 10—Colorado
Aggies 6, with this comment on the Aggie game, “Out-
weighed, outroughed by the husky warriors from the
School of Mines, the farmers from Agricultural Col-
lege went down to defeat.”

The Thanksgiving game was to be played with

Boulder in Denver. A rally was held in the Integral
Club.

The “Personal” column (now “Class Notes”) car-
ried news of graduates from 1894 to 1910,

Brief write-ups were included under the following
headings: YMCA. Notes; Abstracts of Current Arti-
cles and New Books; College Notes; one technical arti-
cle and an editorial by Jay Lonergan were also in-
cluded.

A note of eomparative interest was 4 request from
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the Alumni for the addresses of 10 graduates from
whom no word had been reeeived for several years.
The 1960 Directory is requesting the whereahouts of
345 “logt” graduates.

Another subjeet, still presently active, was a news
item to the effect that the Capability Exchange “since
August 15, 1910 had received requests for 15 men for
engineering jobs in the United States and Mexico, six
of which had been filled.” (During 1959-60 over 100
requests were reccived and 40 o 50 men were placed.)

The following notice appeared in the October 1910
Magazine :

WAKE UP MINERS
SEE IF YOU CANNOT AROUSE
SOME OF YOUR MINES SPIRIT
AND HELP WIN THE CHAMPIONSHIP
THIS YEAR.

{ Similar appeals have been appearing in the Maga-
zine and the Oredigger for the past 50 years.)

The influence of a earefuly edited publication can-
not be over-estimated when its objective is speeial
topics of interest to a special professional group. The
MINES Magazine is classified in such a category. Its
method of eirculation iz most unusnal and effective.

Tts message is broadeast primarily by the printed
word. This is only the beginning. Where The MINES

Magazine is, there also is a Mines-booster and where
there is a Mines-booster, there also will be a MINES
Magazine. The setup is perfect: a material magazine
and a foreeful human-distributor become partners in
an aggressive combine in business for an engineering
sehool of distinction.

The eirculation of the first issme was limnited, but
after 50 years, 3925 eopies are mailed each month to
every State in the Union and to 126 foreign countries.
Fach person receiving one of these 3925 magazines is
personally interested, and each person to whom he
talks about its contents becomes interested to a greater
or less degree. Our 50 States of the Unjon eonstituie
the greatest area of interest, but the latest Mines Di-
rectory reports that 392 graduates of Mineg are living
in 45 different countries and are receiving their mail
at 126 separate postoffices, Any industrial organization
carrying on a business with a corps of 392 patrons in
45 different countries, rightly would expect marvelous
returns.

The Colorado Sehool of Mines—with The MINKS
Magazine as a keynoter backed by over 5,000 alumni
and by many of the more than 10,000 X-Miners who
have registered at Mines in the past—has an undis-
puted opportunity to rise above and even beyond our
coveted Horizon Plan which outlines the planned ad-
vance of the Coloradoe School of Mines into an even
more brilliant future.

TENTH ANNUAL DRILLING AND BLASTING SYMPOSIUM AT MINES

{Continued from page 13)

detonation velocity through control of masg reaction rates
by particle gize distribution and hydrodynamic parameters
by contrel of the loading density. Though interdependent,
ai ‘well defined relationship between sgensitivity and detona-
tion parameters has not yet been established.

Ammonium Nitrate Slurry Blasting Agents by Dr.
Melvin A. Cook of the University of Utah deseribed the
most recent developments of the slurry blasting agents in-
chrding, in addition to recent field experience, new formu-
lations of ever greater econcmic potential, fume gtudies,
detonation pressure measurements by the new “aguarium”
method, and sensitivity results by the new high velocity
impact method. Comparative results reveal a significant
superiority of the slurry type blasting agents aver oiher
commerecial types. He said that the new era in blasting
inagugurated by the introduction of “prills and oi1” has
been greatly strengthened and expanded by the introdue-
tion of the slurry blasting agents.

Post-Shot Eaxploration of Fracture Pattern Swrround-
ing a Contained Explosion in Selt by Dr. Nicholas M. Short,
geologist with Lawrence Radiation Laboratory, described
a study recently completed as part of the Plowshare Pro-
gram of industrial applications of nuclear explosives. The
fracture patterns, plastic deformations and physical changes
produced in the surrounding medium by a completely con-
tained high explosive detonation were outlined. By the use
of carefully controlled mining methods, it was possible to
re-enter the region of the explosion where large nambers of
cracks delineated by traces of carbon were noted. Dr. Short
algso drew some interesting conclusions about the effects
of a completely contained explosion in salt.

C New Drilling ond Blasting Technigues for Longer
Rounds by Karl-Fredrik Lautmann of Sandvik Steel Works
Co., Ltd., discussed the reasons for the limited advance per
round in precision drilling for all types of drill round cuts.
Posgible advances with ditferent types of cuts were con-
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sidered, including some theoretical aspects of the V-cut.
Lautmann told of the superior results obtained with the
cylinder cut and discussed the different methods used to
drill the center hole. A new type of eylinder cut, the Coro-
mant cut, using 214" center holes and designed for hand-
held airleg rock drillg has given advanceg of up to 13 feet
per round. Production Tesults, time studies and advantages
of this method were described.

Inclined Drilling in Quarry end Open Pit Operations
by Dr. B. J. Kochanowsky of Pennsylvania State University
covered the theory and practice of inclined drilling as ap-
plied to surface mining. Dy. Kochanowsky described the
results obtained with ineclined drilling and explained its
advantages in order to arouse interest ameng engineers and
managery in a broader application of thiz method. He said
that since 1953 an ever-increasing number of mining com-
panies have become interested in the use of bore holes
drilled at angles of 45° to 70> to the vertical and parallel
to the bench face,

Drill Pattern and Initiation-Timing Relationships for
Multiple-Hole Blasting by Richard I. Ash of Missouri
School of Mines explained that blasting practices today re-
guire much more control than in the past duze to changes
in products and environment for use. In all multiple-lole
blasts, initiation-timing and drill-hele placement patierns
must conform to rock struciural characteristicg in definite
basic relationships. Multipie-hole blasts perform best when
each hole and each row can coemplete their respective ten-
sile and shear stressing processes, to nrovide uniform dis-
placement and fragmentation. He gave examples of many
basic patterns for the time, direction, and linear propor-
tioning of controlled balanced-blasting, and discussed the
determination of spacing dimensions relative to that of the
burden. He alse explained the controversial subject of
whether square or staggered multiple-hole arrangements
are to be preferred.
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WITH THE MANUFACTURERS

Equipment News

Pipe Turning Mechanism (1006)

A new pipe turning mechanism, de-
veloped by Lake Shore, Inc., mining
equipment firm, has extended the life of
taconite tailings pipe and speeded turning
operations. The new Lake Shore device
attaches to a front end loader at the fork
ends and, by means of a ratchet and
pawl] arrangement, holds the pipe in place
while turning it. The device handles
lengths up to 1200 ft. The rarchet fitting
attaches to the pipe at the flange with
the aid of an alloy pin through a single
bolt hole.

Shuttle Car {1007)

Capacity, power and structural strength
are features of the new, big AC shuttle
car offered by the Goodman Manufactur-
ing Co. for use in mining coal, metals and
non-metallic minerals. With a basic height
of 44" or 49” and a width of 96" or 106"
the car is easily capable of transporting
10 tons of coal or 13 tons of rock, a pay-
foad that can be increased with the addi-
tion of 6” or 12" sideboards. An 80 HP
traction motor with two sets of windings
provides for two-speed operation (2%
mph or 5 mph} without the use of clutches
and torque converter, and also permits
the use of simple electrical, mechanical
and hydraulic systems.

Electric Undercar Heaters
{1008)

The long-time need of a device for
quickly and economically removing ice,
snow and frozen rvesidual material from
railway hopper cars before loading, has
been met by the introduction of a spe-
cially designed electric radiant heater by
Radcor, Inc. With this new Radcar unit
installed, it is a simple matter to clear
the car bottom of snow, ice and frozen
residue in a matter of minutes, thereby
completely emptying the car for a full
payload.

New Explosives (1009)

Cyamon § blasting agent and Cyamon
S Primer, two new explosives developed
for use in seismograph exploration are
now available from the Explosives &
Mining Chemical Dept. of American
Cyanamid Co. The new blasting agent is
a nitro-carbo-nitrate that requires a
primer for detonation. Packaged in her-
metically sealed cylindrical containers,
Cyamon § blasting agent has a moderate
to high degree of resistance to water pres-
sure and stands up well during storage.
Cyamon 8 primer can be coupled to Cy-
anamid’s new blasting agent through the
threaded connections of its eylindrical
metal package.

Underground Guniting Rig
{1010)

Mine and tunne] crews can nmow roll
a compact new guniting plant right into
underground work areas and shoot their
own concrete into place at the rate of
six to 12 tons an hour. The rig makes
short work of reinforcing drifts, shafts,
stopes and pillars, It brings an inexpen-
sive concreting process underground
where it stabilizes the ground, reduces
water and air slacking, and thus elim-
inates the need for the majority of the
normal roof belting and timbering., Desig-
nated as Model C-3 UG, the unit was
developed by Ridley and Co., Inc.

Hele-Saver (1011)

Rock drillers faced with the problem
of reclaiming lost bits, couplings and
broken steele, to save the hole, now have
Brunner & Lay Hole-Saver tools avail-
able in all popular connections including
the new HL-14, HL-16 and HL-17 threads,
for puiling out related sizes of bits, etc,,
Brunner & Lay, Inc, 9300 W, King St.,
Franklin Park, IlL

Power Shiff Transmission
{1011A)

Quality production of a new power shift
transmission for off-road wvehicles has
started at Clark Equipment Co, Desig-
nated the 200 series, the new transmission
is designed for use with the Clark 270
series torque converter. It will be used
with gasoline or diesel engines of about
200 ib. ft. of torque output. Major feature
is a system of four hydraulic clutches.
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In these colurnns the latest in equipment of interest fo our readers is reviewed. Many readers request additional in-
formation and prices, For their convenience each article is numbered, Fill in the number on the coupon at ihe bottem
of the page and mail your request to Mines Magazine, checking informaiion requested.

Yertical Planetary Mixer (1012]

Besides simplifying expertmental com-
pounding, the mixing results of a true
production machine ean be produced on a
miniature scale to formulate pilot and
production operation data with a new,
pint-size, vertical planetary mixer an-
nounced by the Chemical Machinery Di-
vision of Baker Perkins Inc. Believed to
be the smallest of its type available for
faboratory use, the tiny mixer is a gen-
eral purpose unit capable of handling a
wide range of preducts employed in chem-
ical compounding,.

Air Separators (1013)

Schematic of Sturtevant Air Separator,
manufactured by Sturtevant Mill Co,
Dorchester, Bosten, Mass. Canadian
Johns-Manvilie Ltd. is using six such
units in the selection of asbestos fiber at
Asbestos, Quebec. A complete line of
auxiliary crushing, grinding and blending
machinery alse is engineered at the Dor-
chester plants of Sturtevant,
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CATALOGS and TRADE PUBLICATIONS

(1061) CONSTRUCTION INDUSTRY, A 12-
page bulletin by Le Roi Division, Westinghouse
Ajlr Brake Co., Sidney, Ohio, with new product
informsation zbout wmining, consbrzciion and
quarrying markets. The bulletin includes infor-
mation on the “Trac-Newmatic,” a self-propelled
blast-hole drill, as +well as specificaiions for
stationary compressors from 25 te¢ 100 horse-
BOWer,

{1062) CAST-TOOTH SPROCKETS. A 12-page
ook, No. 2867, just releascd by Link-Belt Co.,
Prudentinl Plaza, Chicago 1, Ill., lists stock
sizes of cast-tooth sprockely available for im-
mediale delivery. Basic types of sprockets il-
lustraled inclwde srm ecnter, plate center, seg-
mentel and splib rim  sprockets and  traction
wheels, These in turn are avaitable in materials
that include a chilled cast, wear-resistant tooth
surface; gray iron; cast steel; stainless, alu-
minum and many other metals and alloys.

(10633 MINE LOAD CENTERS. Two-page bul-
letin, GEA-¥306, by General Electric Co,
Schenectady 5, N.Y., lists applications for
GK’s poriable s-e power supply unils rated 45
through 600 kva with a primary voltage of
24000, 4160, or 7200 volts and a secondary
voltage of 480Y/2%7 volts, Tlustrated publica-
tion discusses customer benefits ag well as con-
struction and operating features.

(1064) D-H ALLOY CRAFTSMAN. A four-page
publication, by Driver-Harris Co., Harrison, N, J.,
Vul. 20, No, 1, is devoted to Nickel Alloy Ap-
plications.

(1065) SPECIFIC GRAVITY TRANSMITTER.
A two-page Dbulletin by Weighing & Controls
(Div. of CowpuDyne Corp.), Industrial Park,
ITuthoro, Pa,, describes the W & C weight trans-
witter-in-process measurement, features, how it
works, accuraey, and mrices. A staudard W & ¢
“Uniforce” Weight Transmitter is coupled with
a specizlly designed steel tank, so that a con-
stant volume of the slarry or liguid is weighed.
The weight of a constant volume of material
is defined as density, and is directly propor-
tional to the specific gravity of that material.
The tank size and calibration of the scale can
be chosen so readout is divectly in  specific
sravily units, or density.

(1066) AIR LINE OILERS. Bulletin LO-2,
Iifth Edition, by Gardner-Denver Co., Quincy,
T11,, gives operational and specification data on
ojlers with half pint to five gallon capacities.
e bulletin describes the compuuy’s various
slze oiler models aud ligts the data on care and
operation of pipe lines, hoses, and Iubricatien,
Graphieally itlustrated, the brochure peints out
1he advantages of line ocilers.

(1067} INSIDE STORY. A hooklet by Oater-
pillar Teactor Co., Peovin, 111 No, DEQ40,
points up some of the differences, hoth large
and small, which mean longer life and greater
praduetion for cngines when original manufac-
turers' replacement parts ave used.

(l068)Y AIA FILE, An eight-page brochure,
Form No. 144, by Filon Plasties Corp., Haw-
thorne, Calif., provides builders, ccntractars,
architects and engineers with complete tech-
nieal data and product information. It incor-
porateg full testing details and conclusions about
“Filoplate,” a recently developed panel strue-
turally guaranteed for lhe lifetime of any in-
stallation, and specificationg for ““Rololite,” the
first cross-comugated panel in rell form.

{1062) LOADING VALVES, Bulleting ¥-49 and
SHBc 61-60 by OPW-Jordan, Cincinnati 13,
Ohio, gives defails of all improvements, features,
cut sections und cogineering information about
jmprovements made in the No, 417 and No. 418
londing valves from OPW-Jordan. As redesigned,
the loading valves have kept pace with the
trend toward higher flows and pressures in mod-
ern hulk loading praclices.

(1070) LAB TESTING URNIT. Bulletin L1-B4
by WEMOO, San ¥Prancisco 7, Calif., describes
the *Mineral Master,” a multiple jyvrposce lab
machine for flotation, agitation and attrition
Dbatch testing.

(1071) INDUSTRIAL CHEMICALS. Bulletin
K6, by Naleca (hemieal Co., Chicage 388, IIL,
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presents a broad spectram of cationic and non-
ionie gurface active agents, ranging from falty
aitrogen devivatives to polyether aleohols, Physi-
cal characteristics of the chemicals and seme of
their uses are included.

(1072 FURNACE FUME., An eight-page bul-
letin, by Wheelabrator Corp., Mishawaka, Ind.,
discusses the three accepted hooding wmethods
for conlrolling fume fren electric are melting
furnaces. Operating priveciples and advantages
of each system are described to serve as a guide
in evaluszting each heoding method for a par-
ticular furnace fume eontrol application, Tllus-
trations of typieal installutions and diagrams
are included to show features and uses.

(1073) FITTINGS AND FLANGES, Tolder ¥B-
5024, by The Babeock & Wileox Co., New Yok,
N.Y., is an enghi-page booklet describing seam-
less welding fitbings and flanges in carbon, alloy
and stainless steels, The hooklet includes eharts
of standard sizes and schedules according to
ASA B26.10 and ASA B36.19. It also contains
a ecomprehensive hreakdown of dimensionzl tol-
erances, illustrations of the most commaonly
produced fittings und flanges, and a chart of the
sizeg and types available,

(1074) RE-PORTER. A 12-page publication,
by H, K, Porier Co., Inc., Pittsburgh, Pa,, Oe-
toher 1960, contuins short illustrated articles
covering activitics of the various companies as-
sociated with the IL K, Porter Co.

(1075) PURE OIL NEWS. November 1960, by
The Pure ©il Co., Palatine, T, is a 32-page
magazing published monthly for company em-
ployees. Contents in this issue includes Man
of the Month, Thanksgiving Day, 705 Coemputer
Is a Worlk Horse, APT Meritorious Safety Award,
They Are Informed, Unusual Muscuym Within
Kasy Drive of New General Office, Hitting the
Line for Pure, ete.

(1076) SPECTROPHOTOMETERS. Bulletin
788, by Beckman Scientific & rocess Instrn-
ments DMv., Beckman Instroments, Ine., Fullerton,
Calit,, describes aceessorics that have been pre-
cision engineered to adapt DK gpectrophotemeters
te the requirements of such analyses as flame
photametry, fluoremetyy, reflectometry, spectro-
radiometry, colorimetry, solid phase studies, re-
action rute studies, and inrbidity observations.

(1077) LATHES AND RADIAL DRILLS. Bulle-
tin No, 144, dealer: Mine & Smeclter Supply Ca.,
P.0. Box 9041, Denver 16, Colo., deseribes
briefty the mammoth Super Tailsteck now fur-
nished on American De Luxe Model 327 Style
“1 and 40" Style “J” Lathes.

{1078) RUBBER EXPANSION JOINTS, Catalog
M685, dealer: A, J. Philpott Co., 1816 Califor-
nia, Denver, Colo., is an ecight-page publication
deseribing  the wuses, advantages, general ecom-
struction featurcs, installation and maintenance
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suggestions, recommnendations for Ravbestos-
Manhattan rubler expansion joints, flexible rub-
ber pipe and acid lLose.

(1079} SIDE DUMP WAGONS. Bulletin D-73,
hy Differential Co., Findlay, Ohio, is-a feur-
page publication presenting the many advaniages
of its hauling and dumping cquipment patented
under the nume of “Wagon Train,” Slogan for
“Wagon Train™ is “More tons per {rip; a con-
venient way Lo unload—side delivery—keep go-
ing; leavg yoad clear for next wagon train.”

(1080} CYLCAP. Bulletin No. 882, by Denver
¥ire Olay CUo., Denver, Colo,, deseribes Cyleap,
a specially compeounded produet with over 25
vears of service in concrete testing, IE sets to
over 10,060 PSE within five micutes after pour-
ing, forms a perfeet union with test cylinder
cnds.  The bulleiin also gives laboratory proce-
dure for use of Cyleap.

(1081) OAKITE NEW SERVICE. Vol. XLIY,
Nos. 9-10, by Oakite Products, Ine.,, New York,
N. Y., contains articles and information on New
Iives for Big Cats, Prercions Metal Plating for
ihe LElectronics Industry, Bottling Plant Studies
in Sanitatien, Hew Important Is Good Radiater
Hervice, New DProducts and Developments.

{1082} HARDRCGCK DRILLING. 3Bulletin 3I-
3286, by Chieago Pneumatic Topl Co., New
York 17, N. Y., is a 18-page publication of de-
tailed deseription and illustrations cf the new-
esl drilling equipiment on the market. The bul-
letin  features equipment covering practically
every phase of mining. Crawler-mounted rotary
drill rigs, Tracdrils, In-Hole percussion drills,
Air-Blast Bits, Diamond Drills, haré hitting
HYinker Drills, casy handling demolition tools,
portable compressors, sump pumps, etc,

{1083) PBrochure 5-1013, by Ameriean Optical
Co., Southbridge, Mass.,, deseribes o new line
of six basic models of safety glasses offered in
smoke, pink erystal, mabogany, two-tone smole
on ervstal, two-tone mahogany on crystal and
two-tone black on erystal.  Purasafe provides
a compicte range of bridge and eye sizes to fit
everybody—with and without side shields.

(1084) SLINGS, RINGS, LINKS AND HOOKS.
A 16-page illusirated broclure giving the speci-
fications and working lead Hmiis for the com-
pany’s line of alloy chain slings, wings, links and
hooks has beer issued by Jones & Laughlin Steel
Corp,, Muney, Pa. The new brochure deseribes
the advantages of altoy chain slings over wrought
iron or carbon steel chains. I also prescnts the
design advantages of Jallink, the company’s per-
manent, tamper-proof alley chain conncector link.
How to use and maintain chain slings and their
attuchments is conciscly explained, Four points
of good periadic inspection program und Che
danger signals to look for in a link-by-link in-
spection are listed, A mpage is devoled to select-
ing and ordering the corvect chain slings.

(1085) FALLQUT SHELTER SURVEYS. A 60-
page publieation, NP-10-2 Nationul Plan Ap-
pendix Series, by Executive Office of the Iresi-
dent, Office of Qivil and Defense Mobilizalion,
providing architects and engincers with proce-
cures and standards for (1) evaluzting the fall-
out shelier petential of existing structuves, and
(2) modifying structures from the standpoint
of radiation shielding and habitability to im-
prove their worth as fallout shelters. These
game procedures and standards may be used for
preliminary design to incorporaie shelter into
new structures. Ewnphasis in this guide i3 on
procedures for collecting, analyzing, and sum-
mariging information on potential shelter arcas.

| am interested in the following pubiications:

State

1 Golden, Colorado Nos.
l T
1
Pleass Name.
| have
copies Street
| mailed .
tor City.
1
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PLANT NEWS

Daman, Jr., Assumes New Duties
A% Denver Equipment Co.

Arthur C. Daman, Jr., has recently
returned to Denver from Lima, Peru,
where he organized and managed
Denver Equipment Co., {Peru) S.A,
for the past three years.

In his new assignment he will be
attached to the International Sales
Division headquartered in Denver.

ARTHUR C. DAMAN, JR.

His knowledge and grasp of the prob-
lems of the industry well qualify him
for his new position. He will be re-
sponsible for all sales activities in
Latin America, including Mexico,
Central America, and South America.

Sodium Chlorate Planis
Increase Production

Two major construction projects
at American Potash & Chemical
Corp's sodium chlorate plants have
just been completed, it was announced
by Peter Colefax, president and chair-
man of the board.

Preduction capacity at the firm'’s
Aberdeen, Miss.,, sedium chlorate
plant was increased 50 per cent when
an expansion project, begun last
spring, went on stream.

A week earlier, woerk was com-
pleted on an extensive modernization
program involving replacement of the
sodium chlorate recovery system at
the Henderson, Nev., plant.

Lindsay Made Responsible
For Coke and Pig Iron Sales,
Crucible Steel Company

Martin N, Lindsay has been made
responsible for the sales of coke and
pig iron for the Crucible Steel Co. of
America. Mr. Lindsay will be lo-
cated in Crucible’s new general and
executive offices at Four Gateway
Center, Pittsburgh, Pa. His new
duties will supplement his activities
in Crucible’s Raw Materials Section.
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Muclear Power Plant
Shipped ¥o Greenfand

An atomic reactor, built by ALCO
Products, Inc,, at a cost of $3.2 mil-
lion, is being shipped to Greenland,
where it will be installed to provide
heat and power for Camp Century,
a remote base of the Army’s Research
and Development Center.

The power plant, known as the
PM-2A, will be the first remote-area
installation of its kind. It is being
watched closely as a demonstration of
the logistical advantages of the use of
nuclear power at remote bases of the
nation's defense network,

It has been pointed out that at
some arctic installations 70 to 80 per
cent of the supply effort involves the
transportation of fuel for the gener-
ation of power. More than 850,000
gallons of conventional diesel fuel,
contained in more than 15,500 drums
of 55 gallons each, would be required
to supply Camp Century with heat
and power for a year, whereas the
same heat and power will be avail-
able from a single loading of fully
enriched uranium fuel which will be
shipped to Greenland in 11 steel
drums with an equivalent 33-gallon
capacity. '

‘The plant will deliver about 1560
net kilowatts of electricity, plus about
1 million Btu’s of steam for heating.

Polar research studies by a team of
100 engineers and scientists are being
conducted at Camp Century.

Airdrill International, Inc.
Appoiniments Arnounced

A Canada-based officer and a New
York representative have been an-
nounced by Robert W. Sneed, x-'49,
president of Airdrill International,
Inc., of Denver, Cola.

A, G. G. de Chastelain, Calpary,
Alta., Canada, has been named vice-
president of Airdrill International,
air/gas drilling consultants. de Chas-
telain will remain based in Calgary
where he is vice-president and general
manager of Wellsite Air Services

Ld.

Contact representative for New
York City is Fred ], Jobst, vice pres-
ident of Val R, Wittich, Ine, 30
Rockefeller Plaza, According to
Sneed, - Jobst will process inquiries
and Initiate consultation services with
National and Private oil company of-
ficials in the New York area.

Polyethylene Film Used
As Seal in Coal Mines

o s

One of the newest applications for
polyethylene film, the versatile plastic
which has found wide and ever-
increasing utility in many fields, 15 its
use as a seal over stoppings in coal
mines.

In its Robena Mine No. 3 in
Greensboro, Pa., United States Steel
Corp. is experimentally trying 6-mil.
clear Durethene polyethylene film, a
product of the Plastics Division, Kop-
pers Co., Inc., to limit air leakape on
metal stoppings used to direct vital
air currents to the working face.

Knudson Named Sales Agent
For Vascoloy-Rumet Corp.

Harian K, Knudson of Denver has
been appointed sales agent for mining
tools by Vascoloy-Ramet Corp., Wau-
legan, Iil. He will supervise sales
and distribution of V-R bits through-
out Colorade, Wyoming, and Utah,

MINING
ENGINEER

Ioxeellent opportunity for recent
graduate in Mining Engineering or
Geological Engineering with mini-
mum of 1 vyear's experience, to
join the staff of mine engineers
engaged in underground and cpen-
pit mining operation,

Initial assignments involve {rain-
ing in all phasex of our mine op-
erations, including plahning and
development of advanced mining
methods. Good salary and liberal
employee benefits. Company will
pay relocation expenses.

Send complete resume of education
and experience to:

Personnel Manager

U.S. BORAX

630 Shatto Place
Los Angeles 5, Calif.
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FROM THE EXECUTIVE MANAGER'S DESK

Christmas Greetings

We would like to send
every graduate a personal
Christmas card, telling each
one how much we have en-
joyed the past year. The
growing support has become
a tangible asset that indicates
that the 50th Anniversary of
The MINES Magazine is

and better magazine which
will, in turn, reflect the
growing strength of the
Alumni Association. The
past months have proven that
there is great interest in The
MINES Mapazine and the
Alumni Association. 1 want you to know that we would
like to tell each of you these facts in a personal message,
but the cost of first class mail and the attendant problems
of preparation are just beyond our strained finances at
this time. As a result yon will have to be content with
this message:

./4 Wemﬂg C/Lr(ﬁfmad anc/ gedt M/iﬂ[wd
jor @ /9:'05/991‘0145 Wew year

From the Officers and Members of
the Executive Committee

COL. WENDELL W. FERTIG

Reminder

If you have not sent in the Proxy which you received
with vour dues notice, please do so without further delay.
Your signed approval will allow the proposed Amended
Articles of Incorporation to be adopted at the annual
meeting, which will be held at the Lakewood Country
Ciub on Thursday evening, Jan. 26, 1961.

Progress

The reports that will be given at the annual meeting
will show the status of your organization and what has
been accomplished during the past vear. Membership has
increased, as has circulation of the Magazine, yet this
was not enough to completely defray the added expenses
involved in revitalizing The MINES Magazine and in-
creasing our services to the members. Although the final
figures may be somewhat different, I believe the deficit
for 1960 will be about $4,000. To break that down
quickly, the loss consists of approximately $2,000 addi-
tional printing costs (600 pages in 12 issues in 1959 com-
pared to 740 pages in 1960) ; $1,200 in advertising solici-
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the starting point for a larger

tation costs, $500 additional in postage, due to increased
correspondence and a heavier magazine, while another
$400 represents increased labor costs here in the office,

The question of paying for that kind of deficit is one
which has no single easy answer; and yet the simplest
method would be to encourage every graduate, who is

not an active member of the Association, to jein in 1961.

If only one half of those who were not members in 1960

‘(about 1800} were to join, the. deficit'should be cleared

up and enough money would be available to carry on the
operations in 196! on the same:.scale as in 1960.

In addition to the membership“drive there are two
other means of earning the money required to meet this
deficit. These are: e

1) Constant pressure from all alumni to encourage
prospective advertisers to use: The MINES Magazine.
The MINES Magazine is now listed in Standard Rate
and Data Service which is the Bible of the advertising
agency. In addition, the Magazine is now carrying orig-
inal articles in all fields of Mineral Engineering.

2) Those men who attended Mines but did not grad-
uate are frequently firm supporters of the School and are
interested in becoming Associate Members of the Alumni
Association. Fach of you may know one or more men
who are eligible and would be interested in becoming As-
sociate Members. There is no initiation fee, and dues are
the same for regular and associate members. I am sure
that if you will give this some consideration vou will re-
member at least one friend who falls in this classification,
Give him an application or ask us to send him one, This

- group of prospective associate members offers a simple

means of strengthening our association.

1961 Membership

‘We have been pleased with the early respense to our

* Dues letter. All of those who have sent us a check should

have their 1961 Membership Cards by the time this issue

‘of the Magazine reaches them. This Membership Card

1s our method of saying thank you for your support.

Yacation

President Crabtree has agreed to keep his eye on things
while I take some time off. Present plans are that T will
leave here in November, visiting the Local Sections in

St. Louis, Washington, Philadelphia and some of our

members in North Carclina and in Florida. Of course,

that all leads up to the opportunity to spend the Chyist- -

mas holidays with my grandchildren in St. Petershurg,
Fla.

I will be back here in time to have everything ready
for the annual meeting, Why don’t you plan on joining
us that evening? We will limit the dry reports on the
past, and expect the future to stand on the activities of

1961,
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ALUMNI NEWS

Norden, '34. Traonsferred
To New York Office

Following a series of heart attacks,
William E. Norden, Met. E. 34,
was transferred in May by Union
Carbide International Co. from
Geneva back to the head office in New
York. Although Mr, Norden is not
now active in the company, he is sub-
ject to recall if and when he enjoys
an improvement in health.

W, E. NORDEN, "34

Mr. Norden writes that in the
meantime, he is taking it easy—the
recent ‘round the world trip having
been an attempt to rest up. His per-
manent address is still ¢/o Union Car-
bide International Co,, 270 Park
Ave., New York 17, N. Y., 2 modern
skyscraper built over the New York
Central Railroad tracks, Mr. Norden

describes the skyscraper as having no
cellar—all utilities, elevator, machin-
ery, etc., being on the top two floors.
An escalator leads from the street
level to the first floor and elevators.

“Last weel,” Mr. Norden writes,
“we had an exhibition on the first
floor similar to the Atom Show we
had in Geneva in 1935, The ‘swim-
ming pool’ reactor is only simulated,
not real, and there were lots of pic-
tures of uranium mining and concen-
tration in Colerado.”

Kiersch, '42, Professor
Of Geology at Cornell

George A. Kiersch, Geol. E. 42,
has joined the faculty of Cornell Uni-
versity, Ithaca, N. Y., to replace Prof.
C. M. Nevin, retired. He will teach
courses in structure, sedimentation,
and engineering geology.

At the annual meeting of the Geo-
logical Society of America {held Oct.
31-Nov. 2 in Denver), Dr. Kiersch
was elected chairman for 1961 of the
Division on Engineering Geology,
largest specialized group within GSA.

For the past five years Dr. Kiersch
has been directing a special large-scale
geological mapping and resources sur-
vey for the Southern Pacific Co., San
Francisco, Calif.,, and prior to that
was on the faculty of the University
of Arizona, During his career Dr.
Kiersch has participated in many proj-
ects throughout this country and
abroad. He expects to continue his

consulting practice in engineering ge-

ology and industrial materials.

GEORGE A, KIERSCH, '42

Dr. Kiersch writes that “we are
living at 333 The Parkway, Ithaca,
N. Y., and the family is enjoying the
area very much.” Mailing address is:
Prot George A. Kiersch, Dept. of
Geology, McGraw Hall, Corneil
University, Ithaca, N. Y.

Min2s Men Married

Mines men who are recent recruits
to the ranks of wedded bliss are:

Carl J. Forstrom, Jr., a M.E,
senior at Mines, to Miss LaBelle M.
Barten of Phoenix, Ariz.

John C. Stoddard, Jr., E.M. ’52,
now an engineer with Ingersoll-Rand
Co., to Miss Nitsa Spanos of Rock-
ville Center, L. 1.

Allen R. Spelman, Geol, E. ’57,
now a research assistant and candidate
for a doctorate degree at Penn State
University, to Miss Karen M. Hol-
gren of Freeport, L. I.

for the future.

Thursday—Janunary 26, 1261

ANNUAIL BUSINESS MEETING, JAN. 26. 1961

THE DATE: January 26, 1961
THE PLACE: Lakewoocd Country Club
THE TIME: Dinner at 7:30 p.m. Secial hour 6:15 p.m.

THE PROGRAM: Reports by President Ed Crabtree, Treasurer Bob Waterman and Committee
Chairmen—Activities of 1960

Introduction of Newly Elected Officers

This is your annual meeting! We would like you to hear about our progress and express your support

Please make your reservations early—by mail—CSM Alumni Assn., Golden, Colo.,, or by telephone—
CRestview 9-3381, Extension 251.

Dinner 7:30 p.m.—Lakewood Country Club

WenpELL W. FErTIG

Executive Manager
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Falcone, '49, Promoted
By Kamon Aircraft Corp.

A. 5. Falcone, Met. E. 49, was
promoted Sept. 1, to chief materials
engineer at Kaman Aircraft Corp,,
Bloomfield, Conn. In this capacity he
will direct the activities of the chemi-
cal, plastic, and metallurgical labora-
tories in the Materials Engineering
Department. He has been employed
by Kaman for the past seven years
and prior to that time by Hamilton
Standard, Division of United Air-
craft Corp. for four years.

A, 5. FALCONE, 4%

Mr. Falcene recently obtained his
P.E. license from Connecticut and
his M.S. degree in metallurgical engi-
neering from Rensselaer Polytechnic
Institute Graduate Center at Hart-
ford, Conn. He writes that the grad-
uate study was made possible by a
company sponsored program, adding
that “three years of night classes and
study was not an easy task after being
out of school so leng . . . One point
breught out by this graduate work
was the advance in metallurgical tech-
nology within the last decade and the
almost unavoidable pitfall of not keep-
ing abreast in one’s field without a
planned course of study.”

Kaman Aircraft is primarily en-
gaged in the manufacture of helicop-
ters. The H43B Huskie took the
world altitude record for its class by
exceeding 30,000 feet early this year,
and other models, the HOK and
HUK, are seeing extensive duty
around the world with the Navy and
Marines. The newest product to the
Kaman family is the HUZK Sparspite
which is undergoing advance flight
test and 1is scheduled for fleet duty
during 1961, The company is also
engaged in development of Shert
Take-Off and Landing Aireraft
(STOL), Rotor Shuts, Missile Re-
covery and Nuclear Research (with
the nuclear section being located in
Colorado Springs).

VISITORS TO THE
ALUMNI OFFICE

ANTHONY F. CORBETTA, 48, who
is assistant to the manager of sales, The
Rocky Mountain Division of CF&],
stopped in at the office. His home ad-
dress i1s 2330 W, 39th Ave, Denver 11,
Colo. This visit may have been a mistake
because T'ony was then appointed a mem-
ber of the Nominations Committee. This
doesn’t mean that every wisitor who
comes in gets a job, but we do appreciate
the help.

ROBERT P. RAMER, ’#4, is a frater-
nal worker (missionary) for the Kolhapru
Church Council in India. Robert is back
in the States for several months leave and
can be reached at 2661 Yates St., Denver
12, Colo, It was certainly a pleasure to
talk with a man who has such intimate
knowledge of the people and the condi-
tions in India.

JACK P. BONARDI, ‘21, who is sales
representative for both Wilfley and
Mines Smelter in New York City, came
in vwith his usual gusto, After saying that
he was stil] living at 122 E, 42nd St., New
York City, he remarked that as his com-
pany position he intended to put down
that he was President of the Haywire En-
gineering Co. Later saw Jack and his
son, who missed out going to Mines, at
the Mines luncheon in Las Vegas.

MAX W. BOWEN, '24, executive vice
president for Golden Cycle Corp.,, Colo-
rado Springs, Colo,, called at the office
tp discuss the material which I had asked
him to prepare for the 50th Apniversary
issue of The MINES Magazine.

CHARLES H, CARLTON, '34, mines
manager for the Golden Cycle Corp., and
who lives at 317 N. 4th 8t.,, Cripple Creek,
Colo,, came up with Max Bowen and
brought some very recent pictures of
Cripple Creek and Victor, The old-time
pictures were run in the October issue,
while the new look will be carried in the
December issue.

GEORGE W. HEIM, ’32, mining en-
gineer for Food Machinery and Chemical
Corp., was a visitor again. George has
been doing considerable traveling for his
cempany and it is certainly a pleasure to
see him at relatively frequent intervais.

HARRY O. McLEOD, JR., a graduate
of 53, is a graduate student, department
of Petroleum Engineering, University of
Oklahoma. Harry is living at 1211 Leslie
Lane, Norman, Okla., while he is attend-
ing Graduate School,

WALTER J. HEAP, ‘48, is senior
Apparatus engineer, C. ¥, Braun & Co.
His home address is 5440 N. Mapletree
Ave,, Arcadia, Calif. Walter brought us
the name of an address unknown that we
helieve we have located as a result of
his information.

HARLEY F. HOLLIDAY, ‘42, petro-
leum Engineer with the Republic National
Bank of Dallas, Texas, came in to dis-
cuss some of the problems of the North-
Central Local Section. Harley is still
living at 4505 Arcady Ave, in Dallas,
As a result of his visit, we hope to see
if the Local Section in question can't be-
come more active.

MARTIN J. GARRITY, JR. ’31,
dropped in to discuss the article which
he had written for the November issue
of The MINES Magazine. Martin is pe-
troleumn engineer, City of Long Beach,
Harbor Department, and his address is
P.O. Box 570.

L. W. ENGEL, ’60, who is a metal-
lurgical engineer, in training with Beth-
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lehem Steel, stopped in to ask us to send
his mail to 1831 E. Center St., Denver,
Colo., until he is settled in his new loca-
tion.

WILLIAM E. BRUCE, ’59, is a gradu-
ate trainee with Allis-Chalmers in Mil-
waukee, His home address is 3800 N.
76th St., Milwaukee, Wis.

WILLIAM A, REHRIG, 759, reported
that his new address is Apartado 548,
care of Tidewater Oil Co. of Spain, 8. A,
Las Palmas, Gran Canaria, Spain.

DONALD H. DOWLIN, a project en-
gineer for Allen & Garcia Co., at 332 S.
Michigan Ave., Chicago 4, stopped at the
office on his way home from the Amer-
ican Mining Congress meeting in Las
Vegas.

ALAN K. CRAIG, x-’51, is a consulting
geologist, with offices in Denver. His
home address is 257 Pearl 5t, Denver,
Colo.

FRANK 1. PERSSE, 8, sales and
service represeptative for the Hercules
Powder Co., lives at 3062 S, Steele St.,
in Denver, The red carpet was rolled
out for Frank as he has indicated an in-
terest in giving to the AADF of the CSM
Foundation.

ROBERT E. JOHNSON, 752, who is an
attorney for the Plains Expioration Co.
in Denver, was out to Guggenheim for
a meeting of the House corporation rep-
resentatives of the wvarious fraternities
on the campus:

DeWITT ¢ DERINGER, '24, who
is a consulting engineer for Patino En-
terprises, but who now lives in Denver,
was out for the same meeting with Bob
Johnson.

ADAM THOMAS, '52, came to the of-
fice en route to his new position with Ex-
ploration Engineers, who have offices at
1114 8. Coast Building, Houston, Texas.
This company employs a substantial num-
ber of Mines Men.

NORMAN SMALLWOQOD, '60, was
fortunate enough to be back on the campus
on a pre-rvecruiting trip, for Proctor &
Gamble. This enabjed him to be here for
Homecoming. Norm was editer of The
Oredigger during the school year 1959-60,

CHARLES E. SEARS, Pr. of science,
‘53, was hack on the campus for the first
time since he received his degree. He is
teaching at Virginia Military Institute
and his home address s Box 522, Blacks-
burg, Va.

DAVID R. LOHR, ’51, said that he
had just come down for Homecoming.
Dave iy distillation superintendent in
charge of all processing units in the re-
finery of the Mabile Oil Co., Casper,
Wyo., Dave lives at 2251 §. Richard,
Casper, Wyo.

RAYMOND “MIKE” LOEB, JR., ’5I,
who is still with Aramco, Abqair #4669,
Dhahran, Saudi Arabia, was on long
home-leave and was able to attend Home-
coming. Mike and his wife were in the
office several times during their long
stay in the Denver area. They are both
enthusiastic boosters of Saudi Arabia.

In the October MINES Magazine, under
this heading, I remarked that ARVID
ANDERSON, *54, had his wife Sally with
him, but that she did not come to the of-
fice. Arvid just wrote to say that he is
not married and I must have been refer-
ring to JIM FABER, ’5¢, whose wife is
apparently named Sally. In any case, 1
am sorry that I tried to marry Arvid off
by this method, but certainly a member of
the Class of '54 is a fair gain, if he is not
already married. Sorry and my apologies
to both concerned. WWF,
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FROM THE LOCAL SECTIONS

Minutes of Section Meetings should be in the Alumni Office by the |5th of the Month preceding Publication.

ALABAMA

Birmingham Section

Pres.: Joseph Hohl, ’25
Sec.: Richard White, 42
249 Flint Dr.,, Fairfield

ARIZONA
Arizona Section

Pres.: Spencer R, Titley, '51

V. Pres.: Roger R, Nelson, '50
Sec.-Treas.: John H. Bassarear, '50

¢/o Pima Mining Co., Box 7187, Tucson
Annual meetings. First Monday in Decem-
per; 3rd Sunday in May (annual pienie).

Four Corners Section
See New Mexico for officers

CALIFORNIA
Bay Cities Section
Pres.: John D. Noll, ’51
V. Pres.: Ralph D, Eakin, 48
Treas.: Herbert D. Torpey, '51
Sec.: Charles G. Bynum, '26
2810 Loyola Ave., Richmond

F

Southern California Section
Pres.: R, E. “Ray” McGraw, ’533
Treas.: J. R, Leonard, 42

Sec,: H. David Squibb, '34
2215 E. Sycamore St., Anaheim

COLORADO

Denver Section

Pres.: Ronald ¥, Lestina, *50

V. Pres.: Hugh Wallis, '28
Sec.-Treas,: Patrick C. Brennan, '53
1893 8. Leyden, Denver 22
Office: AC 2-2060

Regular luncheon meetings are held the
third Tuesday of each month at the Den-
ver Press Club, 1330 Glenarm Pl.

Four Corners Section
See New Mexico for officers

Grand Junction Section

Pres.: Joe E. Hopkins, x-’37

V. Pres.: George E. Morehouse, 49
Sec.-Treas.: D. H. Fulton, 48

2637 Chestnut Dr., Rt, 5

Grand Junction Section

Newly elected officers of the Grand
Junction Section, ta serve during the
1960-61 season, are as follows:

Joe E. Hopkins, x-'37, president

George E. Morehouse, '49, vice

president

D. H. Fulton, ’48, secretary-

treasurer

Social activities for the coming year
have been announced in a recent letter
to alumni in the area. We also hope
to have Coach Fritz Brennecke over
in the spring for a meeting with po-
tential Mines students,
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Grand Junction Section

The Nov. 4th issue of The Wet
Stope calls attention to a program ar-
ranged by Section officers for the
1960-61 season which they hope will
meet with approval and pleasure. As
a starter, a picnic was held on the
National Monument in September,
successful in all respects except that
we were unable to finish a keg of
COORS—

“We are not now that strength
which in old days

“Moved earth and heaven; that
which we are, we are;”

Notwithstanding, to round out the
program of frivolity, four parties,
cocktails and dinners have been
planned with other alumn: functions
of a more serious nature to be an-
nounced as they can be arranged.

Saturday, Nov. 19, 1960—Hosts
for cocktails were John and Mary
Emersen, 1924 N. 5th, from 6:30 to
8 p.m., with dinner and dancing fol-
lowing at Bookeliff Country Club.

Saturday, Jan. 28, 1961—Coclktails
at the . H. Fultons, 2637 Chestnut
Dr., 6:30 to 8 p.m. Dinner and danc-
ing to follow at the Cafe Caravan.

Saturday, Mar, 25, 1961—Gladys
and El Lewis will be your hosts for
cocktails at their new address, 2063
8. Broadway. Festivities will start at
the usual hour. We have been trying
to think of something different (with-
in reason, of course) for dinner and
entertainment afterwards. You wall
be canvassed for vour ideas.

Saturday, May 20, 1961 — The
Shipmans have again graciously of-
fered to host another spring chicken
Bar-B-Que at their home, 627 2614
Rd. Cocktails will be served on the
premises starting at 6:30. Other en-
tertainment planned for the evening
will be the annual (democratic) elec-
tion of officers.

Reminder cards will be sent out
two weels before each of the last three
parties with additional information.

. Guests will be welcome. Notch your

allons.

DISTRICT OF COLUMBIA

Washington, D. C,, Section

Pres.: Alexander 8, Wyner, '25

V. Pres.: Leroy M, Otis, ’14
Sec.-T'reas.: Horace T. Reno, '48
708 N. Wayne St,, Arlington , Va,

calendar for these dates

Washington, D, C. Section

The Washington, D.C. Section
was pleased to have Douglas Ball, '43,
frem Golden, Colo., attend our meet-
ing on Thursday, October 13, at the
Shrine Club. Dick Fulton, ’58, also
from Ball Associates, and who is out
of town much of the time, brought
Doug.

In addition, the following Miners
enjoyed the lunch and fellowship:

Hon. John Winchell, ’17; FErnest Ris-
tedt, 0%, from Gainsville, Va.; Frank
Johnson, ’22; Harry Stevens, '23; John
Croston, x-'20; Hollis Joy, "25; George
Leslie, ’35; Hal Crenin, '26; Leroy Otis,
’14; Pave Caldwell, ’50; Charles Baroch,
23, with guest, Bill Waggerman, retired
U. 5. Bureau of Mines specialist, and Al
Wyner, 25.

The Section’s next meeting will be
held Tuesday, Nov. 15, at the Shrine
Club, Washington, D. C,, instead of
Thursday, Nov. 10. We are locking
forward to greeting Wendell Fertig
at that time,

ILLINOIS
Great Lake Section (Chicago)

Ray Watson, ¢/o Standard Oil Ce,, 910
So, Michigan Ave., Chicago 80, Il

KANSAS

Kansas Section

Pres.: Francis Page, 39

Sec.: James Daniels, '51, AM 5-0614
205 Brown Bldg., Wichita

Meetings: Called by Sec. Contact Sec.
for date of next meeting

LOUISIANA

New Orleans Section

Pres.: George Burgess, '49

V. Pres,: Emory V. Dedman, ’50

Sec.-T'reas.: Thomas G, Fails, '54

P.0. Box 193, New Orleans 12, La.
Special meetings on call ef officers; no

regularly scheduled meetings.

MINNESOTA

Iron Range Section

Pres.; Paul Shanklin, 49

V. Pres.: Leon Keller, 43
Sec.-Treas.: James Bingel, '53

50 Garden Dr.,, Mt. Iron, Minn.
Exec, Com.: Wm. Gasper, 43 and
Robert Shipley, '52

MISSOURI

St. louis Section

Pres.: Earl L. Sackett, "33
Sec.: H. A, Dumont, '29
227 Crane St., Edwardsville, 1L

Si. Louis Section

A dinner meeting of the St. Louis
Section was held Nov. 12 at the Cafe
Rouge, Statler Hotel, in 5t. Louis.
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Attending the meeting were Jean Me-
Callum, ’10; Floyd M. Balleau, '23;
H. A. Dumont, ’29; E. W, Mark-
wardt, x-32; Earl L. Sackett, '33;
J. E. O’Keefe, '37 and Col. W. W,
Fertig, '51.

Purpese of the meeting was to con-
sider the St. Louis Section’s activities
during the 1961 AIME annual meet-
ing to be held Feb., 26-Mar. 2, 1961
in St. Louis. Earl Sackett and other
members present at the Nov. 12 meet-
ing will take care of local arrange-
ments for a MINES GET-TO-
GETHER during the AIME meet-
ing in St. Louis. Details about the
MINES gathering in St. Louis will
be published in the January issue of
the Magazine.

MONTANA

Montana Section

Pres.: Jehn Suttie, 42

V. Pres.: John Bolles, '49
Sec.-Treas.: Wm. Catrow, 41
321 W. Silver St., Butte

NEW MEXICO
Four Corners Section

Pres.: Dick Banks, ’53

V. Pres.: Tony King, '57
Sec. Treas.: Tom Allen, 41
2104 E, 12th St., Farmingten

NEW YORK

New York Section

Pres, & Treas,: Ben F. Zwick, '29
Sec.: H. D. Thernton, 40

Union Carbide Olefins Co.

30 E. 42nd St, New York City

OHIO

Central Ohio Section

Pres.: Roland Fischer, '42
Sec.-T'reas,: Frank Stephens, Jr, 42
Battelle Mem, Inst, Columbus

Cleveland Section

Pres.: Charles W. Irish, '50
3811 Merrymound Rd.

No regularly scheduled meetings. Spe-
cial meetings on call of the president.

Pennsylvania-Ohio Section
See Pennsylvania for officers

OKLAHOMA
Bartlesville Section

Pres.: W. K. Shack, ’51
V. Pres.: W, H. Courtier, 28
Sec.-Treas.: C. F. Hinrichs, '57
403 Parkview Drive
Bartlesville, Oklahoma

Luncheon meeting every Friday, Bart-
lesville Y.W.C.A.

Oklahoma City Section

Pres,: Fred E, Rugg, '49

V. Pres.; Linceln F. Elkins, 40
Sec.-Treas.: C. E. Ramsey, Jr., ’58

511 NW 47th St

Regular meeting first Monday of each
month

Tulsa Section

Pres,: Chester H. Westfall, Jr., '52
V. Pres.: Brook Tarbel, '50
Sec.-Treas.: Charles J. Diver, ’52
528 S, New Haven, Tulsa 12

PENNSYLVANLEA

Eastern Pennsylvania Section

Pres.: Samuel Hochberger, '48

V. Pres., Sec-Treas.: Arthur Most, Jr., '38
91 7th St, Fullerton

Pennslvania-Chic Section

Pres,: L. M. Hovart, 50
See.-T'reas.: George Schenck, '52
7130 Thomas Blvd., Pittsburgh
Meetings upon call of the secretary

TEXAS

Houston Section

Pres.: Richard B. Hohlt, 47

V. Pres.: Jasper N. Warren, ’50
See,-Treas.: Robert D, Turley, 52
1114 South Coast Bldg.

Houston Section

Emptying 7-0z. cans of COORS,
which had been carefully escorted to
Houston by Adam Thomas, '52, was
first on the order of business at the
Section’s luncheon on Nov. 3. Among
new arrivals to Houston were Jim
Huff, '53, with Ohio il Co., and
Adam Thomas, 52, to join Explora-
tion Engineering. Visitors were John
Holtand, ’'53, Humble Oil, from Cor-
pus Christi and Ben Zwick, 29,
Chemical Bank, New York Trust Co.

A Texas-type election was held and
the new officers are:

Dick Hohlt, *47, president

Jack Warren, '50, vice president

Bob Turley, ’52, secretary-treasurer

Miners attending the Nov. 3rd
meeting at the Lamar Hotel were:

Sydney Mewhirter, '17; James Ballard,
25 Albert Ladrer, Harold Haight, E. C.
Borrego, '27; Ralph Schilthuis, Jack Fer-
guson, (GGeorge Somers, '30; Ivan Burrell,
'31; James Perryman, ’35; Raymend
Kerr, ’'36; DBruce Barbour, ’37; James
Morris, Stanley Wickstrom, '38; John
Biegel, Charles ‘Thurber, '39; Lynn Ervin,
Nick Shiftar, '40; Horace Goodell, '42;
J. E. Perry, '43; Richard Hollt, %47;
Morad Malek Aslani, Dennis Gregg, '50;
William Johnston, '51; Robert D, Turley,
Clement Lehnertz, Jr., Adam Thomas,
’52: Howard Kaylor, Jack Earl, Jim Huff,
'53: Bob Abercrombie, John Capshaw,
'54: Parks Bunn, Fred Gruberth, ’35;
William Bagby, Dick Xellenbenz, ’38;
E. P. Worden, ’60.

Miners visiting Houston who
would like to contact old buddies are
invited to call CA 8-4305 day, or
MO 7-2229 night for information,

North Central Section

VY, Pres.: Howard Itten, 41
Sec.-Treas,: Harley Holliday, 42
4505 Arcady Ave, DPallas §
Sec.-Treas.: John Thornton, 50
609-B Scott St,, Wichita Falls

Permian Basin Section

Pres.: William D. Owens, 45
V, Pres,: Thomas M: McLaren, 52
Sec.-Treas,: James F, Rucker, '52
2102 Club Drive, Midland

Luncheon meeting the first Friday of
each month at Midland Club,
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South Texas Section

Pres.: James Wilkerson, '31

V. Pres.: Edward Warren, 'S0
Sec.-T'reas.; Richard Storm, '53
1007 Milam Bldg.,, San Antonio

UTAH

Four Corners Section
See New Mexico for officers

Salt Lake City Section

Pres.: Robert B. Ingalls, 48

Vice Pres.: Edwin T, Wood, 48

Sec.-Treas.: Major W. Seery, '56

260 W, 1200 North, Bountiful, Utah
Regular luncheon meeting second Thurs-

day of each month at the Ft. Douglas

Club.

Salt Lake City Section
The Salt Lake City Section held

two social functions during the month
of October.

During the Rocky Mountain Min-
erals Conference a number of local
Miners and visiting out-of-towners
gaot up early on Oct. 6 to have break-
fast together in the Hotte Shoppe'’s
Sirloin and Saddle Room. A Scotch
breakfast was considered somewhat
elegant for the group involved, so
Bloody Marys instead were mixed
and administered by the steady and
talented hand of Ben Slothower. In
due course everyone sat down to eat
and it is believed that some even made
the technical sessions later in the day.

Those at the breakfast were:

J. F. Frost, '25; C. D, Michaelson, Eu-
gene Pressett, '32; Milton Lagergren, '33;
joe Rosenbaum, N, F. Wetzel, '34; Phil
Pelton, ’35; J. H. Cone, '37; W, W. Agey,
’39; G. J. Hussey, H. K. Schmuck, E. ].
Mavhew, '40; Clyde Johnson, 45; W. P.
Gillingham, '47: E. ]. Wood, 48; Paul
Placek, Don Siljestrom, '49; Niles Grosve-
nor, Don Rausch, Ben Slothower, ’50; Ed-
gar Hunter, '53; Bob Pinkerton, Major
Seery, '56; James Link, ’$9; Lawrence
Long, '60.

On Oct, 15 some 25 alumni, wives
and guests had cocktails and lunch at
the Fort Douglas Country Club be-
fore the Mines-Westminster football
game. Jim Sankovitz, Mines public
information officer, acquainted us
with the team’s record for the year
and Jim Robinson, assistant to the
president, brought us up to date on
recent changes on the campus. Lute
Parkinson, ’23, in his own inimical
fashion formed a few epigrams for
posterity and give a discussion of some
of the problems facing the school that
are of concern to all alumni.

After lunch everybody advanced to
the stadium at Westminster College
to watch the Orediggers spoil the
local Homecoming celebration by de-
feating the Parsons in an exciting con-
test. Impartial observers conceded
that the small but enthusiastic Mines
cheering section was more than a
match for the home crowd. After the
game concluded in true Mines fash-
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ion, was suggested that next year we
schedule the University of Utah in
order to have a local game every vear.

Those attending the Oct. 15 gath-
ering of the Salt Lake City Section
were !

C. D. Michaelson, '32; Helen and Keith
Bentley, Kathy and Art Humphry, Berg
and Major Seery, ’'56; Evie and Bob
Coleman, 4%9; Peg and Bob Seklemian,
48 ; Laura and George Allen, 37; Jacquie
and Bob Peters, ’51; Gwen and Milt
Lagergren, ’33; Atha and Bob Ingalls,
’48s Lute Parkinson, '23; Jim Sankovitz
and Jim Robinson.

President Bob Ingalls introduced
C. D. Michaelson, '32, of Kennecott
Copper, who was awarded the Dis-
tinguished Service Medal in 1957.
Jim Robinson reported on the prog-
ress of the U5, Scholarship program
as it relates to our enrollment prob-
lem and offered the help of his office
in working with the Section on its
plans to approach public schools in
Utah {for student recruitment.

Salt Lake City Section is planning
an educational campaign in the public
school system utilizing “The Silver
Diploma,” the School’s film, to help
the enrollment problem. Alumni who
will be involved in the educational
program include Ned Wood, Bob
Ingalls, C. D. Michaelson, and Ben

Slothower.

WASHINGTON
Pacific Northwest Section

Pres.: Wm, C. Douglas, ’11
Sec.~Treas.: C. Ted Robinsen, ’53
16204 S.E. 8th, Belleview

Pacific Northwest Section

Following cocktails and an excel-
lent dinner at Andy's Diner, Seattle,
Wash,, the meeting on Oct, 11 was
called to order by W, C, Douglass,
president. Ten members attending
the meeting were:

Walter H. Jackson, '01; Eric M, Smith,
'05; William C. Douglass, '11; Dewey
A. Dutton, '21; Arthur R. Kesling, '40;
Colin L. Fox, '41; C. W. Bowlby, ’50;
C. Ted Rahinson, ’53; Richard . Barnes,
’55; Lewis J. Effenberger, '56.

Minutes of the last meeting were
read and approved. President Doug-

Specialized
Engineering and
Equipment Service

for Minas—Mills——Industrial Plants
Engineering Consultants—Plant Layout
Equipment Consultants—Design

Distributor

SIMPLICITY ENG!NEERING CO.
Vibrating conveyors—Screens

U. 5. HOFFMAN MACH. CORP,

Exhausters-Blowers-Vacuum Cleaners

PATTEN ENGINEERING CO.

1795 Sheridan Denver 14, Colo.
BE 7-0433
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lass discussed letters received by
alumni from Mr. Frank C. Bowman,
'01, concerning solicitation of adver-
tisers for The MINES Magazine.
No one had been successful at this
point in getting any new advertisers
but several said they were trying.

The new organization of CSM
Alumni was discussed and it was felt
by all that it was a good move. The
business portion of the meeting was
closed and a football movie of Mines
vs, Western State was shown. The
meeting adjourned at 10:30 p.m.

WYOMING

Central Wyoming Section

Vice Pres.: Martin Hegglund, 41
806 W. 13th 5t, Casper

CANADA

Calgary Section

Pres.: Joe 8. Irwin, ’S4

V. Pres.: G. L. Gray, '50

Sec.-Treas.: Hugh Evans, 49

Hudson'’s Bay Oil & Gas

320 7th Ave. West

Luncheon meetings held 3rd Monday of
each month in Calgary Petroleum Club;
visiting alumni welcome,

PERU

Lima Section

Pres.: Richard Spencer, 34

V. Pres.: Martin Obradovic, ’53
Sec.-T'reas,: Norman Zehr, '52

Casilla 2261, Lima

Meetings first Friday of each month,
12:30 p.m., Hotel Crillon (April through
December), or on call,

PHILIPPINES

Baguio Section

Pres,: Francisco Joaquin, '26

V. Pres.: Claude Fertig, x-'27

Sec.: P. Avelino Suvarez

Balatee Mining Co., Baguio, Philippines

Manila Section

Pres.: Anselmo Claudio, Jr., *41

205 Wilson Bldg., Manila

V. Pres.: Rolando Espino, 41
Sec.-T'reas.: Edgardo Villavicencio, x-'40

TURKEY

Ankara Section

Alumni visiting Turkey contact:

Ferhan Sanlav, 49, Turkiye Petrolleri
A. O. Sakarya Caddesi 24, Ankara; Tel.
No. 23144,

VENEZUELA

Caracas Section

Pres.: William A. Austin, Jr.,, *27
V. Pres.: G. V. Atkinson, 48
Sec.-T'reas.: T. E. Johnson, '52
c/o Phillips Petr. Co.

Aptdo 1031

Asst, Sec.-Treas.: R, L, Menk, '51
c/o Creole Petr. Corp.

Aptdo 889

CLASS NOTES
(Continued from page 5)

DOUGLAS P. HILDENBRANDT is
senior civil engineering assistant for the
Los Angeles County Flood Contro] Dis-
trict. His home address is 372 Monterey
Road No. 10, South Pasadena, Calif.

JAMES E. JONES is a product engi-
neer with Hewitt-Robins, Inc., and his
address is 45 River Dr., Passaic, N. J.

BENSON L. JOSEPH has moved from
San Jose to Campbeli, Calif. His apart-
ment is located at 475 Dover Way, No. 3.

ANDREW C. LAMBERSON is the new
product supervisor of the Eastern Zone,
CF&I. A Met. E, graduate, Lamberson is
a Coloradoan by choice being a Kansan
by birth. He joined CF&I at Pueblo when
he graduated.

PATRICK C, RYAN is another Cali-
fornian, Employed by Bechtel Corp. as a
process engineer, he lives at 1110 Manz-
anita Dr,, Pacifica, Calif,

DONALD H. SHAW, x-'58, is on his
way to Tanganyika to serve as a staff
assistant in the Ministry of Finance in the
field of mineral resources. Shaw is bheing
sponsored by the “Fellows in Africa,” a
joint project of the Ford Foundation,
World Bank, British Colonial Govern-
ment, and MIT, Before entering MIT,
which awarded him a master’s degree in
June, he attended Mines for three years.
His wife, Barbara, and two pre-school
age sons will accompany Shaw on this
tWo-year assigniment.

PETER FREDERICK THORNE, x-'38,
is to be married to Nancy Caroline Sistar,
a native Pennsylvanian and a graduate
of Penn State now teaching music. Thorne
attended Mines for three vears and is
currently a junior student majoring im
business management at Fairleigh Dick-
inson University.

OLIN D. WHITESCARVER has been
transferred by Pure Qil Co. from Mid-
land to Box 987, Andrews, Texas.

VINCENT E. WOOD has been trans-
ferred back to the states from Okinawa
by the U. 8. Marine Corps. Mail will now
reach him ¢/o USMC, MARS 34, MAG
36, MCAF, Santa Anpa, Calif,
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LESLEY O. BOND an engineer with
Schlumberger Well Surveying Corp. is
located in Falfurrias, Texas at 623% W,
Allen St.

DONALD E, DALTON has gone over-
seas with his group. His mail should be
addressed: USADEFLE, APO 31, San
Francisco, Calif.

C. HOWARD HAMILTON is a re-
search metallurgist with North American
Aviation, Missile Division. His home ad-
dress is 12800 Lakewood Bilvd. Apt. 1,
Downey, Calif.

GEORGE KRAUSS was in Worthing-
ton, (hio. His new address is 21442
Lorain Road, Cleveland.

CRAIG 8, MARTENSON ig an ensign
in the U. 8. Navy, His home address is
7717 Lakeview Drive, Falls Church, Va.

DEWITT A, MOSS has left the Los
Angeles County Road Department and
joined the Atomic Energy Commission as
a nuclear engineer at (Uak Ridge, Tenn.
Iis street address is 161 Wade Lane.

GEORGE N. MUNRO has served a
year as a service engineer with Dowell,

(Continued on page 40)
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IN° MEMORIAM

Dr. Bert S. Butler

Dr. Bert S. Butler, who in 1929
received an honorary Doctor of Sci-
ence degree from the Colorado School
of Mines in recognition of his cease-
less contributions to the mineral in-
dustries, died Nov. 13 in Tucson,

Ariz.

Long a prominent figure in geologi-
cal circles, the well known teacher-
scientist earned many distinctions dur-
ing a career marked by outstanding
successes in the field, classroom, and
industry. Among these were the
R.ATF. Penrose Medal, awarded to
him in 1947 by the Society of Eco-
nomic Geologists, and the University
of Arizona’s 75th Anniversary Medal-
lion of Merit, which he received in
1959 for his services to the institution,
the state, and the nation.

Born March 30, 1877, in Gains-
ville, N. Y., Dr. Butler completed his
undergraduate degree at Cornell Uni-
versity in 1905, T'wo years later he
received a Master's degree from the
same institution. Dr. Butler joined
the University of Arizona faculty in
1928 after 20 years of active field ex-

perience with the U. 5. Geological
Survey and the Calumet and Hecla
Consolidated Copper Co. In addition
to teaching, he made numerous studies
of the mineral districts of Arizona for

DR. BERT S. BUTLER
USGS while supervising the work of
graduate students.

" Dr. Robert L. Nugent, University
of Arizona executive vice president,
said, “Dr. Butler was one of the lead-
ing economic geologists of the world
... First as professor of geology, then
as professor and head of the Depart-

ment of Geology and Mineralogy
from 1931-48, and in recent years as
professor with part-time responsibili-
ties, his record of service was marked
by inspirational teaching, scholarship
of far-reaching importance, and close
personal association with his col-
leagues . . ."

Dr. Truman H. Kuhn, dean of the
faculty at the Colorado School of
Mines, once commented that “note-
worthy in Dr. Butlet’s career as a
teacher is the integrity with which he
searched, evaluated, and concluded. A
seeker of the truth, by example he
instilled in his students those princi-
ples necessary for the ethical basis of
a scientist , . .”

Dr. Butler was the author of num-
erous scientific publications in the field
of geology, many of which are still
considered bv geologists as classics of
their type. A revealing indication of
the value of his work is the fact that
his name has for many vyears been
“starred” by the publication “Ameri-
can Men of Science,” evidence that
his work was considered among the
most impertant in his field.

Survivors include his wife, Mis.
Loretta B. Butler of Tucson, Ariz.,
and his son, Waldo I, Butler of Chi-

cago, 1.

ALUMNI BUSINESS

Execufive Committee Meeting
On October 26th Reported

The Executive Committee met on Oct,
26th, 1960, at 7:30 p.m., in the Conference
Room, Guggenheim Hall, Galden, Colo.
Those present were Edwin H, Crabtree,
president; Robert W. Evans, executive
committee; S. M. Del Rio, executive com-
mittee; J. A, Mullinax, secrctary. Mem-
bers absent were John Petty, vice pres-
ident; Robert Waterman, treasurer, and
Harvey Mathews, executive committee.
Committee chairmen present were War-
ren Prasser, Public Relations; Robert
Bolmer, Publications Committee; Oran
Pack, Research and Development Com-
mittee, and Ken Nickerson, Membership.

At this meeting it was regularly moved
and seconded that the executive manager
should be instructed to provide The
MINES Magazine with a digest of the
actiony taken at the regular meeting, so
that this might be published in the next
issue of The MINES Magazine, In the
past the minutes have not been published
until they were regularly approved by the
Executive Committee. This frequently re-
sulted in a long delay so that the infor-
mation contained in the minutes was no
longer current.

In accordance with the above instruc-
tions, the executive manager reported that
at the meeting held on Qect. 26th, 1960
the minutes of the previous meeting held
on Sept. I5th, 1960, were read and ap-
proved. The financial statements for
September were presented and approved.

Under the heading of Old Business, the
executive manager reported that nearly
%0 per cent of the members of the Class
of 1960 have become members of the
Alumni Association. In addition, six
members of the Class of 1961 have al-
ready joined as Jumior members,

In general commesnt, the executive man-
ager reported that the dinner given dur-
ing the Petroleum Engineers Convention
was attended by 146 Miners and their
wives, The Alumni Stag luncheon, held
at Las Vegas during the American Min-
ing Congress, was attended by 93 Alumni.

Homecoming plans are complete and
the programs have been mailed to all
concerned.

Under the heading of New Business,
the list of nominees for all officers and
members of the Executive Committee were
read and upon motion by Evans and sec-
onded by Del Rio, the report of the
nominations Committee was appreved.

Names on the Ballot are: For President
—Albert M. Keenan, '35, and James A.
Muliinax, '47 ; For Fice-President—Theo-
dore F. Adams, 29, and Hugh A, Wal-
lace, ’28; For Secreiary—Robert L. Bol-
mer, 4, and John ]J. Wanner, '48; For
Treasurer—Anthony F, Corbetta, 48, and
Ken Nickerson, '48; For Member of Ex-
ecutive Committee—Oran L, Pack, '26, and
Francis E. Smiley, '40; For Director,
CSM Foundation, Inc—Edwin H. Crab-
tree, ‘27, and John J. Flynn, ’48.

Activities to encourage increased mem-
bership continued at a high rate, as sep-
arate letters were mailed to all those who
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were active in 1959, but had not yet paid
in 1960. To those active members, who
have paid their dues for 1960, the Ballot,
the Proxy requesting signature for ap-
proval of the proposed amendment to the
Articles of Incorporation, dues card, and
return envelopes were mailed to each.
Tg those inactive members, a letter, dues
card and return envelope were mailed,
requesting that they join the Association
as soon as possible. )

A loan to Eugene Smart, a senior at
Mines, was approved and the loan will
he made.

Increased interest upon the part of Local
Sections raised the question of the need
for new Sectiors in areas where industrial
changes have inereased the number of
Alumni present.

T'he executive manager reported that
The MINES Magazine printed a four-
page spread of the results of CSM
Foundation activities in the October issue
of The MINES Magazine. This was
done without cost to the Foundation.

A general report upon the condition of
the Magazine was made, stating that the
Octaber issue has begun to reflect the
effect of the advertising solicitation be-
ing carried out by Mr. Bowman.

Committee reports: Mr, Prosser sug-
gested a Silver Plaque be placed under the
portrait of Dr. Chauvenet. He suggested
that funds from the Alumni Recognition
Fund be used for such purpose. ~

Candidates for Honorary Membership
in the Alumni Association were discussed
and petitions bearing the names of those
nominated will be cireulated for signa-
ture,

The Executive Committee adjourned at
9:25% p.m., having completed all the busi-
ness hefore them,
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OREDIGGER SPORTS

Mines 1960 Football
Season Roundup

By DAVID CHASIS

At the beginning of the season,
Mines football team was picked by
most sportswriters to fight Western
State for last place honors. This was
all the stimulus the Blue and White
needed; for if it’s anything the Ore-
diggers thrive en, it’s playing a con-
test in which they are the underdogs.

Mines did not get off to a good
start this season, They lost their first
game 146 to New Mexico High-
lands, although they out-rushed, out-
passed, and got more first downs than
Highlands., John Rossi played such
inspired football that he received the
“Outstanding Player” award for the
game.

In their second game, the Oredig-
gers bounced back and ‘downed
Omaha University by the score of 28-
20. Kay White won the “Outstanding
Player” award of this game by inter-
cepting twa passes and throwing 2
touchdown pass to end Leroy Wret.
lind.

The first home game of the season
- matched Mines with Colorado Col-
lege. Bruce Henry and Frank Patete
went over for touchdowns in the sec-
ond quarter to pive Mines a lead of
14-6. The fourth quarter saw the
Tigers make a touchdown, and the
Orediggers a safety to make the final
score 16-12 In favor of Mines.

Led by the passing of Bruce Henry
and kicking of Marv Kay, the Miners
wor their third straight game by beat-
ing the Westminster Parsons 20-13.

Colerado State College hosted the
Orediggers  for their homecoming
game and proceeded to beat Mines
20-12, Mines beat the Bears in sta-
tistics, but they fumbled and had two
passes intercepted which were all the

breaks CSC needed.

Idaho State College came to play
Mines at our Homecoming bringing
with them a team that had averaged
61.5 points per pame in conference
play. Idaho State was favored to win
by four touchdowns over Mines.
Mines played one of the greatest
games in the School’s history and
managed to beat the Bengals 7-0.
Mike McCutchan starred offensively
by intercepting a pass and set up the
only score of the game. The Mines
defense was the big surprise of the
game, as they stopped Idaho State
time and again even though they were
outweighed 30 pounds per man, It
was worth the price of admission just

40

to see the look of disbelief on the
faces of the Idaho State players after
the game was over.

Mines won their sixth game of the
the season by trouncing Western State
College 13-3. Standouts in the game
were backs Jerry Cronen and Mike
McCutchan, The Miners’ defense
was tremendous and did not let the
Mountaineers pass Mines’ 35-yd. line
in the second half,

Frank Patete went over for three
Oredigger touchdowns to lead Mines
to a 21-13 victory over Panhandle
A & M. Mines started sfowly and
were behind 13-0 in the first quarter,
but battled back in the second and
third quarters to win their sixth game
of the season.

Mines was tied with Idaho State
and Adams State College for the
Rocky Mountain Conference going
into their final game with Adams
State, The winner of this game would
be RMC champs. Mines played their
hearts out, but were soundly defeated
44-14. It was a close game until the
third period with Adams State lead-
ing 17-14, then everything that the
Indians did was right. They scored
two touchdowns in the third, two in
the fourth quarter, and a safety, This
was the only game of the season that
Mines was definitely outplayed.

Thus ended the successful football
season of Mines. The Blue and White
played exciting and colorful ball
throughout the season and ended the
season with a 6-3 record. The foot-
ball team and Coach Fritz Brennecke
should be complimented on a job well
done,

CLASS NOTES
(Continued from page 38)

Inc. He is now doing graduate work at
Pennsylvania State University and lists
bis address as Entry No. %, Graduoate
Circle, University Park, Pean,

WILLIAM A. REHRIG has been see-
ing the world with Tidewater. He did a
tour of duty in Ankara, Turkey, then
Barbank, Calif. Now his address is c/o
Tidewater Oil Co, of Spain, 8. A. Apar-
tade 548, Las Palmas, Gran Canaria,
Spain. :

CHARLES H. REILING is a geologist
with Superior Oil Co. He was recently
transferred from La Crescenta, Calif, to
Casper, Wyo. He lives atr 2355 E. Seventh.

KENNETH C. RUSSELL woarks for
Westinghouse Electric Co. in Pittsburgh.
His address is 116 W, Swissvale, Pitts-
burgk 13, Pa.

RICHARD KENT SPEARS is living in
Littleton. Employed as a metallurgist by
Martin of Denver, his home address is
8437 8. Reed, Rural Route No. 1, Little-
ton, Colo.

GORDON L. STEELE was recently
commissioned 2nd Lt. He may be ad-
dressed Co. B, 2nd Btn.,, 1st Trng, Regt.
Engr., Ft. Leonard Wood, Mo.
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WILLIAM A, ANDERSON’S new ad-
dress is 3433 Belle Terrace, Bakersfeld,
Calif.

JOSEPH L. ANJIER was in Colorado
Springs. His new address is 610 North
Imboden, Apt. 204, Alexandria, Va.

EDUARDO GABRIEL-ARANA went
to La Paz, Baolivia, on graduation. Now he
is located Y.P.F.B, Camiri, Bolivia,
S. A

JOHN A. BOWLER, III, left Vernal,
Utah, and is now at 3630 3%th Street
N.W., Washington, D. C.

WARREN E, BROWN, EM. is an-
other graduate of the class of 60 who has
been placed in a training job. He is a
superintendent trainee with Fisher Con-
tracting Co, He still lists 128 E. Monroe,
Sterting, Kan. as his home.

EDWIN H, CRABTREE, III, is back
in Golden from Salt Lake City. His Gold-
en box number is 445,

JAMES C. DORIAN went to Los An-
geles after graduation, Now he is at 1457
Ridge Ave., Evanston, Il

IRWIN WILLIAM ENGEL is now em-
ployed by Bethlehem Steel as a metallur-
gical engineer. His address is 5950 Car-
melita, Apt. No, 11, Huntington Park,
Calif.

WALTER 1. KNUDBSEN, JR, is living
in North Hollywood, Calif. He is em-
ploved as ecivil engineering assistant in
the Los Angeles County Flood Control
District. Mail will reach him /o Mr.
D. McComb, 8137 Mary Ellen St, North
Hollywood, Calif.

GEORGE A. LINDROTH is now a Lt.
with the 36ist Engr, Corps (PC), Pre-
sidio, San Francisco, Calif. He was with
Crucible Steel Co. of America before his
induction into the Army.

QUENTIN T. McGLOTHIN 1300 E,
James St., Apt, 10, Baytown, Texas has a
new assignment. He was recently trans-
ferred to Manufacturing Research and
Develosment Division, Humble Qil &
Refining Co. He is a Petroleum Refining
aption graduate.

KEITH P. RHEA is working with Bear
Creek Mining Co. of Denver, Colo, as a
geologist. He is to leave early next year
to study geology at Victoria University of
Wellington, New Zealand. See MINES
Magazine, July 1960, p., 50.

2nd LT, JOHN J. SELTERS has com-
pleted the officer orientation course at The
Chemical Corps School, Fort McClellan,
Ala. Upon completion of his tour of duty
with the Army, John is to begin employ-
ment with U, 8. Smelting Refining & Min-
ing Co. John won many honors while on
campus and his wife, Judy, was also an
active and well-known campus figure.

ROBERT WAISSAR, x-'60, left the
CSM graduate school this summer and is
now in Venezuela, He is employed as a
mining engineering trainee by Orinoco
Mining Co.

JAMES N, WINSTON has moved from
St. Francis, Kan,, to Shiprock, N. M, He
is working for Kerr-McGee Qil Industries
as a mining engineer. His P. O. Box is
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REGINALD WORSLEY, is now lv-
ing at 575 Grand S§t, Apt. 1204 E. New
York, N. Y. His M.Se¢, in mining wil] be
awarded in 1961,
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CAMPUS HEADLINES

The Colorado
Schoof of Mines

Library

By VIRGINIA LEE WILCOX, Librarian

Descriptive—Early Days

A history of the Colorado Scheol
of Mines Library must reflect the
history of the Colorado School of
Mines itsclf, sinee it is an integral,
funetional part of the institution. 1t
has played a vital part in the edu-
cational program sinee the begin-
ning and will continue to do so if
it is to justify its existence. For any
good Hbrary of an institution of
higher learning must of necessity
reflect the almsg and purposes of
that institution, support and sup-
plement the academic disciplines,
and be a vital and enduring chan-
nel through which the cummulative
thought of man may be transmitted
to the entire college community.

The founding fathers of the Colo-
rado School of Mines realized the
value and necessity of a good li-
brary. In the beginning, when the
Sehool of Mines wag also called a
“Department of Physies” of Epis-
copal Bishop George M. Randall’s
“Univergity Schools at Golden,
Colo.,” there is the following men-
tion of a library in the prospectus,
“In the seeond story is the library
and a leeture room.” There is no
mention of any collection at this
earliest date, 1873.

In 1874, the School of Mines was
established by act of the Territorial
Legislature when the Hpiseopal
Church found support for the
Sehool inereasingly diffienlt and re-
linquished control to the govern-
ment, In 1876, when the Territory
hecame the State of Colorado, the

1 Uniiversity Schools at Golden, Colerado, 1873-74,
(Golden, Colo.: 1873) p, 4,

School heeame the State School of
Mines. The loeation of the Sehool
at this time was the present site of
the State Industrial School, at the
southeastern edge of Golden,

In the Riennial Report of the
School for 1880-81, iz found the
first statement concerning the Li-
brary after the Sehool reopened in
its present location, Oct. 13, 1880,
“Large additions have been made
to the Library,” and later, “The
Institution posscsses a good library
of standard seientific works,”? The
first statement of actual expendi-
tures for books for the ILibrary is
noted in the Biennial Report of the
School for 1882, “Additions to the
Lihrary have been made during the
past two years to the amount of
$4b5. The books have been earc-
fully seleeted with reference to
their scientific value and their spe-
cial utility in sueh a technical in-
stitution.”®

Not until the Catalogue for the
yvear 1885-86 appeared, do we find
the first statement concerning the
gize of the collection, “The Library
comprises about 1,000 volumes of
standard works, every department
of seienge heing fairly represented.
Additions are Dbeing constantly
made.”*

‘With the growih of the School
and the addition of a new building,
first oceupied in the fall term, 1890,

% State School of Mines Bieanial Repors, 188081,
(Drenver, Colo.: Tribune Publishing Co., 1881) p,
4Z and p. 49,

3 State School of Mines Biennial Report of the
President, December, 1882, (Denver, Colo.: Raocky
Mountain MNews Publishing Co., 1883) p. 11.

4 State Schovl of Mines Cafalogue, 1885-86.
(Golden, Colo,: "The Schoal, 1886) p. 53.
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SEE

MISS VIRGINIA WILCOX

THE AUTHOR

Virginia Lee Wilcox, who in 1937
and 1953 recewwed AB. and M.A,
degrees . Library Science from
the Umniversity of Denver, has
served as ltbrariom at the Colorado
School of Mines stnce 1956, For 10
years prior to 1956 she woes succes-
swely assistant Lbrarion and wct-
ing librarian of Mines.

Miss Wilcox has olso served as
ibrarian for Colorado Fuel & Iron
Corp. end for the U. 8. drmed
Forces in La Junte, Colo., and in
Rheims, France,

She 15 the author of Colorado: A
Selected Bibliography of Tts Liter-
ature, 1858-1952, and is & member
of many orgemizations—including
Special Libraries dssn.,, American
Library Assn., Mountain-Plaing Li-
brary Assn., Bibliogrophical Center
for Research, American Society for
Engineering Education, Colorads
State Historical Society, and PEO,

the Iibrary reeeived new quarters,
according to a Speciel Cireular for
that year, a large room on the first
floor of the new huilding. It con-
tained “over 2,600 volumes, chiefly
standard reference works, and is
being constantly enlarged.” In the
Catalogue Tor 1830-91, the number
of volumes i restated, and in addi-
tion, “. . . history, travels and lit-
crature are not neglected. Its cost
per volume, as must be the case
with scientific works, has been
large. Additions are constantly be-

% State gr;lonl of Mines Speciel Circular [or the
Fall Term of 1890. (Golden, Colo.: The Sehool,
1890 p, 14-15,
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v Arthur Lakes Library was completed in January, 1955, at a cost of $750,000.

ing made. Students have free access
to the Hbrary, which ean be used as
a reading-room during a portion of
each day, the students having also
a separate reading-room on the
gsame floor,”®

The first mention of a librarian
ag a member of the School’s faculty,
although not full time, appears in
the Speciel Circular just cited. Mr.
John B. Garvin is listed as hoth
“Librarian and Begistrar.”?

The earliest entry in the Acecs-
sion Records of the Library, the
deseriptive list of books ag they
were added to the colleetion, is
dated Deec. 1, 1892, There was no
Call Number given, or classification
of volumes according to the Dewey
Decimal Clagsification, until prob-
ably several years later. However,
in the Catalogue of the School for
1896-97, is found the first mention
of the organization of the Library’s
collection. “The shelf and catalogne
arrangements are upon the Dewey
Decimal System. Pamphlets are
separately placed in special draw-
ers, also under classification.”®

Although it is not quite elear just
to what extent use was made of the
Dewey system at this time, it is
evident that there was a commenda-
ble attempt to keep abrcast of de-
veloping library technigues and
procedures. For it is only a few
vears earlier, in 1876, that Melvil

8 Op. cit., Catalogue, 189091, p. 66,

T (Op. cit., Speeial Circular, 1890, p, S,

3 0p. cit, Catalogne, 1896.97. p. 82.
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Dewey first published his Decimal
Classification. At that time it com-
prised only 12 pages, while today
it appears in two volumes, sixteen
editiong later, and is used by ap-
proximately 95 per cent of the li-
braries of the country.

It was not until 1902 that the
adminigtration appointed a full
time professional libraran to the
School’s faculty. Up until that time
such duties were performed by one
person who served as both librarian
and regigtrar, with little, if any
professional education., The Cuifc-
logue of 1901-02 lists under “Fae-
olty,” the first separation of the
positions of librarian and registrar,
and the appointment of Mabel .
Shrum, B.1.8. (University of 11li-
nois), as the first professional li-
hrarian.®

From the dnnual Colalogue of
1002-03 comes a pertinent state-
ment of some historical signifieance.
“The aceumulation of a Iihrary
suitable for a techmieal sehool has
been the growth of years, but it was
not until January 1902, that Presi-
dent Chauvenet and the Trustees
wisely decided fo reduce to a sys-
tem the gathering and registering
of the various materials, by em-
ploying a competent librarian, Miss
Mabel C. Shrum. The books num-
her 6,000 volumes, inciuding the
hound files of the standard periodi-
cals, and exeluding many hundred
unbound pamphlets. While the sub-
stance of such a collection of books

’;Colo'rado Schocl of Mines Catalogue, 1901-02.
(Golden, Colo.: The 8chool, 1901) p. 7.

must always emphasize particnlarly
the fechnical phase, vet a touch of
the human ig recognized by inelnd-
ing some of the standard histories,
travels, and the English clasgies, as
well ag gome of the more popular
journals of the day.”10

The Library continued to grow
and develop with the School. In
1906 Guggenheim ITall wag dedi-
cated, and the Lihrary of about
5,000 volumes was moved to the
south wing of the second floor of
this building, which was to remain
its home for almost 50 years! When
the eollection outgrew these aecom-
modations, the first floor of the
same wing in Guggenheim Hall was
filled with temporary shelving in
about 1936, and the eolleetion over-
flowed into this area. Finally hooks
were stored in the sub-basement
and the tower of Guggenheim, until
all storage had heen exhausted.
When the holdings ¢ate to a total
of about 64,000 volumes, there was
no more room left to grow!

A New Library Building

Whieh brings us to the Arthur
Lakes Library of the Colorado
Sechool of Mines, named in July,
1959, in honor of the School’s first
professor of geology, and pioneer
Colorado geologist. In August 1954,
ground was hroken for the $750,000
library building. It was eompleted
and opened for musc in January
1955, The collection was moved
from Guggenheim Hall next door
in special book trucks, in the same
order as they were found on the
shelves so that they received a min-
imum of handling. Even when a
chute was used to glide the books
down from the upper floor levels to
the trucks on the ground, no great
amount of disorder resulied. This
new physical plant opened up new
avenues of service, with its new
equipment, expanded facilities, and
room for growth.

The modern building, all 39,782
square feet of its floor space, with
its three floors and five stack levels,
and its 170,000 volume ecapacity,
was the answer to many of the
problems which had plagued those
responsible for Mines’ Library scv-
ice for years,

A rather detailed description of
this new physical plant appeared
in a previous issue of Tur MINES
MacazINE, so much of that deserip-
tion will he eliminated here.’! But

1% Colorade School of Mines Aunual Catalogue,
1902-03, {Geolden, Colo.: The School, 1902) p. 28.

1 Wilcox. Virginia Lee, ‘“New Colorade School
aof Mines Library,”” Mines Magazine, v. 46, no. 10
Oct., 1956, p. 33-36.
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of the new facilities and inereased
services made possible by the new
huilding something certainly must
be said.

First perhaps should be men-
tioned the faet that the varions
functions and collections were
physically separated in the new
building, requiring additional staff
members and giving them adequate
room and equipment, in most in-
stances, to funetion efficiently.

Staffing the Library

The staff of the Library grew
slowly, but gradually, with the en-
rollment and collection, over the
years,

There follows a list of the librar-
ians at Mines, ineluding those who
served the needs of the Library
at the beginning, although part
Lime :

John B. Garvin, B.S., 189091,
Librarian and Registrar.

Elbridge Graves Moody, 1892-
1900, Librarian and Registrar,

Benjamin A. Ambler, 19001901,
Tibrarian and Registrar.

.

w The mural {in the library entrance lobby} depicts scenes of preminent Colorado mining eperations.

Mahel Claire Shrum, B.L.S,
1902-1913, Librarian.

Pearl Garrison, M.1Di., 1913-1920,
Idbrarian.

Irma  Ddownes Jacoby, Pd.B.,
1920-1923, Librarian,

Mary . Hoyt, B.L., 1923.1951,
Librarian,

Raymond R. Dickison, A.B.,
B.L.S., M.S., 19561-1955, Librarian.

Virginia Lee Wileox, A.B., M.A,,
1955-1956, Acting Librarian.

Virginia lee Wileox, 1956 to
date, Librarian.

The guality of service a eolloge
[ibrary ean render is in direet ratio
to the quality of the staff which
makes those services available and
interprets them in terms of patrong’
needs. It is not until 1932, we find
from the School records, that there
was an assistant lhrarian added to
the staff. And it was not until 1946
that a third professional librarian
was employed; and in 1955, an-
other, making fonr professional li-
brarians in the staff pattern at the
present time,

It wag in 1950 that the profes-
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sional librariang on the staff
achieved faculty status at the
School. Before that time only the
head librarian was a member of the
tfaculty.

‘We know there were others down
through the years whe helped with
the Library program, and perhaps
a group of Faculty Women Volun-
teers, as there has been in the last
five years, contributing generously
of their time and abilities,

The non-professional library staff
members are employed through
State Civil Service. They have
grown in numbers as the needs of
the Library have increased until
today there are six such full-time
staff members.

Ytudents have assisted in the Li-
Irary at Minesg from the early days,
but graduate fellowships in the Li-
brary have heen of recent origin,
dating from the academiec year
1055-66, when one fellowship was
granted, with assignment to the Li-
brary. During the past year the
Library had three graduate fellow-
ghips assigned, and for 1960/61
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w Another view of the enfrance lobby and circulation desk in the library, taken before com

pletion of the mural.

there are four assigned for the
academie yeur. The nced for stu-
dent assistance has grown until this
vear, 1960/61, there are budgeted
3,850 hours of student help. Grad-
uate fellows and student assistants
are invalnable in the duties they
perform, although they cannot be
expected to take the place of full
time, specifically trained gtaff mem-
bers.

There have been monthly staff
meetings scheduled regularly since
the spring of 1955, the first attempt
to hold such meetings; and on oe-
casion, special Staff meetings have
been called by the Librarian when
the need arose, in addition to those
scheduled monthly., These meetings
have proved helpful in solving li-
brary problems which fregently oe-
cur, in promoting interstaff eoop-
eration, understanding of mutual
problems, and better communica-
tion and rapport among all Staff
members,

Library Services

It would be meaningful to look at
the performance of the staff mem-
bers, graduate fellows, and student
assistants, and gsome of the serviees
which they make available in the
new building.

‘With the Assembly Hall, projee-
tion equipment, and Hi-Fidelity
equipment, an Audio-Visual pro-
gram has been offered regularly
since the new building was oe-
cupied. Liectures by local as well as
national figures have been pre-
sented. Art and feature films have
heen scheduled regularly, hoth in
color and cinemascope. A collection
of art prints of the old masters and
modern artists is avatlable for loan.
A collection of long-play recordings
for loan, and econcert programs of
recorded musie are also a service
of the Audio-Visual Seetion of the
new library. None of this was possi-
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ble in the old building. The nsc of
these and other faeilities will ap-
pear later in tabular form.

The new library provided a
Photocopy Room, and better equip-
ment to improve the quality of the
service. The use of this serviee has
grown from a few hundred pages
a year to 9198 for the fiscal year
1958/60, This has mecluded pages
for the personal use of both faculty
and students, interlibrary loan ma-
terials, and duplication for library
needs to replace worn or damaged
pages and out-of-print materials.

Mieroprint readers, both for film
and eards, and storage for the mi-
croform collection, is provided for
in the new building, A new miecro-
fillm reader-printer makes possible
an enlarged page copy from miero-
film. The Library hag around 500
volumes of periodicals in one form
or another of microreproduction.

A Map Room makes possible the
proper care of the Library’s large
map collection, in one loeation,
where formerly, many weve in the
Geology Department.

The overall holdings of the 1.i-
brary are presented in the follow-
ing tables. A large part of the col-
lection is made up of long runs or
sets of periodicals and serials,
which is an important factor in the
hasie strength of the Mines Library
for study and research. Books and
periodicals are shelved together by
stiitbject. In the Adnnual Catoalogue
for 1902-03, we find a list of some
155 periodical and serial titles re-
ceived in the library at that time,
and many are eurrently received
and constantly in use today.® A
comparable list of such titles today
would total some 1500 periodicals
and serials; and the bound volumes
of all of these tfitles, in the aggre-

2 0p, cit, p.o 28-29.

MAP HOLDINGS

Total as of Total as of Total as of

TYPE 6/30/58 6/30/59 6/30/60

Topegraphic .. e 40,389 44911 47,094
Gealogic .o 4921 5322 5446
Other e 3 454 454
Total Maps ... ... 45 687 50,687 52,994

w Reference sectien and general reading room in the library.
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gate, represent approximately 60
per cent of the Library's present
holdings.

The tables following are an anal-
vsis of the size of the collection for
the periods indicated. Figures rop-
resent velumes or volume equiva-
lents

Many of the volumes represented
by the figures just given arc re-
ceived as gifts. The Library collec-
tion each year is strengthened by
gifts from the Sehool’s many alum-
ni and friends. An early Catalogue
makes note of ome of the first do-
nors to the Library, “The authori-
ties of the institution desire to ac-
knowledge the generosity of Capt.
Edw. L. Berthoud, formerly a trus-
tee of the School, in presenting a
number of the valuable works.”'?
Within the eovers of a number of
volumes will be found the names of
former owners; suececessful alumni,
faculty members of yesterday and
today, and many names prominent
in the pioncer period of both School
and state.

The Library has been enriched
for many years by the veceipt of
material sent on the basis of ex-
change arrangements for the Colo-

B Op, cif,, Catalogne, 189697 p, 82.

w Stack area in the library.

rado School of Mines Quarterty,
Trne MINES Macazing, and only
recently, the new publication of the
Colorado Sehool of Mines Rescarch

HOLDINGS OF THE LIBRARY

TECHNICAL

As of As of Total of
June 30, June 30, June 30,

i 19 1360

500's Pure Science ... . 23,319 24,140 25,109
600's Applied Science .. 29,503 30,299 30,941
*Documents .o S 10,951 11,640 12,269
Theses e 1,463 1,532 1,532
Total Technical ..o 65,236 67,611 69,85

NON-TECHNICAL

As of As of Total of
June 39, June 30, June 30,

1958 1959 1960

000's-900s [Less 500's & 600's) ... .. 14,327 15,008 16,105
Fiction ... 1,818 1,973
*Documents 7823 8,465
Total Non-Technical . . .. L. 23,234 24,649 26,543

* Documents counted as volume equivalents, {All "Documents"

apply only to U. 5. Documents.]

Documents of other countries and all states are classified and included above,

SUMMARY
For Fiscal Years, ending June 30

Technical
Non-Technical

Totals
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1958 1959 1960
67,611 69,851
24,649 25,643
92,260 96,494
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references following

Woundation, the Almeral Industrics
Dulletin.

Noted in an ecarly Cafalogue is
an acknowledgment of significance:
“To the Hon. H. M. Teller, for the
regular receipt of reports and docu-
ments from the Department of the
Interior of the United States Gov-
ernment. "™ This gift was the nu-
cleus of one of the most valuable
colleetions in  the Library, the
United States Government docu-
ments, especially the mumerous
series of the Geological Survey and
the Bureau of Mines. In 1939, the
Mines Library was designated a
Depository, to reeeive seleeted doe-
uments of the government. Theé pro-
portion of documents to the whole
colleetion is indicated in the fore-
going tables.

Use of the Library

The test of a library’s value is,
in the lagt analysis, how useful it
is to those for whom it exists. A
perusal of the following tables will
give a statistical pieture of the usc
of the Library from cireulation ree-
ords alone. It is well to remember
also, that there are many intangible
uses and values which eannot be
measured by the number of hooks
civeulated,

The Cireulation Seclion Ig re-

W Dp, cit,, Catalogue, 1882-83 p, 57,
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CIRCULATION RECORD

SUMMARY

Materials Borrowed from the Library
For the Fiscal Years, as Indicated:

The following table indicates the number and type of materials loaned for use outside the
Library, including loans from the Main Circulation Desk, U. §. Documents, Audio-Visual Office,
and some Departmental Joans.

1957/58 1958/59 1959/60
Scientific & Technical
(Includes Theses, Reserves, Documents) ... 13,742 15,492 15,603
Neon-Technical
(Includes Documents, Non-Fiction & Fiction} ... 4314 5,437 6,707
Total—Books ... . 18,056 21,929 22,310
AV Materials
{Includes Art Prints, records) 685 597 606
Grand Total J 18,741 22,526 22916

FACULTY-STUDENT CIRCULATION

f1|'Ihe total Book Circulation for the fiscal year 1959/60 may be broken down by borrower
as follows:

Faculty Student Others*
Scientific & Technical

{Includes Theses, Reserves, Documents) ..o......... 1,446 11,613 2,544

Nen-Technical
{includes Documents, Non-Fiction & Fiction) _____ 1,085 3,927 1,695
Total—Books e 2,531 15,540 4,239

AN Materials
{Includes Art Prints, records) 286 320 0
Grand Total . 2,817 15,840 4,239

* Included here are Colorado Schocl of Mines Research Foundation, alumni, wives of Fac-
ulty and Students, visiting engineers, scientists, research specialists, and neaghbormg Technical
library loans,

INTERLIBRARY LOANS

Fiscal Year Loaned Borrowed
|957/58 283
1958/59 354
1959/60 430
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sponsible for loans to other }brar-
ieg, and the borrowing from other
libraries i a function of the Refer-
ence Section.

The Library uses several methods
to encourage use and publicize its
resources. There are several publi-
cations ‘proeeeding from various
Sections, and the responsihility of
designated Staff members, which
point up news, new hooks, new sub-
seriptions, services and the like,
The Arthur lakes Library News-
letter, v. 1, no. 1, May, 1955—, a
guarterly, gives timely information
as well as serving as a “facts on
file” for historical reference. New
Books is a monthly selection by the
Catalogue Section of the hooks ad-
ded to the Library’s collection dur-
ing the month. “Library Notes” is
an Oredigger column written by the
Documents FLibrarian. It gives an-
notations of timely selections of the
new hooks received.

Exhibits and displays, a function
of the Audio-Visnal office, announce
new books, point up literature on
particular subjects, and stimulate
reader interest.

A “Itaculty Shelf” is at one end
of the third stack level, at the left
of the Circulation Desk. Tt brings
together, in a secluded arvea, the
newer hooks on such subjeets as en-
gineering education, improvement
of college and university teaching,
promotion of research, serviee and
leadership in education, and aca-
demic freedom.

The Library is an original spon-
soring member of the Biblographi-
cal Center for Research in Denver.
Through its Union Catalog of many
of the significant libraries in the
country, ineluding the Library of
Congress, and its many subject
bibliographies, research and souree
material are made available to
Mines® lerar Interlibrary loans
as shown in the foregoing table,
are a significant part of the serv-
iees performed by the Tibrary,
whether direet, or through the Bib-
liographical Center, When needed
for research by faculty or graduate
student, the Library borrows across
the ecountry, if necessary, and
makes even more loans on the same
scope, as many an alumnus knows!

HERON ENGINEERING CO.

SP. 7-4497
Plant layout and design of mine, mill and
smelter ~ facilities, including strectures,
aerial tramways, and waste disposal sys-
tems.

2000 So, Acoma St.,, Denver, Colo.
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Classifiers

Thickeners

Diaphragm Pumps

For ALL Your

Requirements

Mining and Milling

MORSE BROS. MACHINERY

2900 BRIGHTON BLVD.

Laboratory Equipment
Ball and Rod Mills
Flotation Machines
Drum and Disc Filters
Ore Feeders

Conditioners and

Agitators

DENVER 1, COLORADO

Air Rentals, Inc.

Agasghe Explnraﬁun (:u. ...................
Arinite Laboratories +
Atlas Powder Go.

ADVERTISERS' LISTINGS

Denver, Cnlorarlu. 3301 Walmlt

Allis-Chalmers Mfo. €0, oo e

655 Rroadway
Denver, Colorado
Milwauliee, Wisconsin

Ameriean Mangansse Steel Division .. ...

Chicago Heights

Amercan Metal ci:max, NCe oo e

New York 20, M.

Hensten, Texas

Los Angeles 1, Calif., 6

Wilmington 99, Del,
Biue River Gonmstrustors ... ..
Dillon, Cole.
Gard Iroh Works Company, €. S, H.. ..o
DPenyer, Colo., 2501 W. 16th Ave.
Golorzdo ‘Central Power €O ..oecvooreer coeees
Englewood, Colo,
Golorado School of Mines

Resparsh Foundation ........... .o 26
Golden, Coln.
Coloraglo Fuel & lron Gorp. o ... 6

Amarillo, 1008 Tisk Bldg.

Billings, 215 Frati Bldg.

Butte, 401 Metals Bk, Bldg.

Chicago 1, 221 Norib LaSalle 5t

Tenver 2, Continental ©il Blg.

Deiroit 26, 1915 Natlonsf Bk, Bidg.

El Paso, 803 Bassett Tower Bldg.

Y¥ort Worth %, 1506 Continental

jdfa Bldg.

Houstor 11, 340 South §6th St

Lincoln 8, 1227 Sharp Bldg.

Los Angeles 1, T3% East 64th St.

New York 22, 575 Madison Ave.

(klahoma City 2, 906 Coleord Bldg.

Phoenix, 305 East Buehangn

Portinnd %, 1350 N.W. Raleigh

Peeblo, P. 0. Dox 314

Salt Eake City 1, 411 Walker

Bk. Bldg.

San Frapeiseo 3, 1245 Howard St

Beattle 4, 3434 Second Ave., So.

Spokane, 910 01d National Bk, Bldg.

Wichite 5, 811 Fast 10 5t.
Golorads Natienal Bank

Denver, Colo., 17th and Champa §t.
Ceors GCompany +*

Golden. Colorado
Goors  Poreslain Co oooreiciciiciirs e

{olden, Colerade

Deistor Goncentrator €o. % .
Fort Wagne, Ind., 911 Glasg
New York, M. Y., 104 Pearl St
Nesquehoning, N.Y., 231 B. Catawissa Si.
Hibbing, Minnesota, I. 0. Box 777
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Birmingham, Alabama,
930 2nd Ave,, North
Denver Equlpment Company e ...

Denver 17, Colo., 1400 17th Street

New Yok City 1, N, Y.,

4114 Empire Stale Bldg.

Toronte, Ontario, 185 Bay Si,

Vancouver, B.

305 Credit Foneeir Bldg.

Mexien, Tr. F., 14 Avenida Juares

London B. C. 2, 15-17 Christopher
St. Finshury Square

Johunnesburg, S. Afriea, § Village Road

Lima, Pelu, anumauas 270,
Casille 4950

Penver Fire Glay Caompany % ..cooee ooev
Denver, Colo.
Salt Lake City, Utah, P. 0. Box 836
¥l Paso, Texns, 206 Mills Dldg.
porc-0liver Intorporated ¢ .o e
Stamford, Connecticut
New York 6, N. Y., 99 Park Ave
Atlanta, O&., 900 Penchtiee 8., N. B
Chmugo 54, m 542 Morchandise

Clevelnnd 8, Ohio, 14700 Detroit Ave.
Yirginia, Minn., 20414 Chestnui Ave.
Denver, Colo., 9916 South Pox St.
Dallag 30, Tex., 63115 Berkshire Lane
Log Angeles 1T, Ca]lf., 811 W. Tth St
Dakland 1, Calif, ., 2900 Glascock Si.
Seattlo 1, \Vash., 3104 Smith Tower

DOWEIl oot s
Tulsa 1, Okla.
d1 Post de Kemours & Co.. E. 1. 9k
Denver, Colo, 444 Seventesnth St.
Wilmington, Delawm'a
San Franclsco, Calif., 111 Sutter 8i.
Equipment Engineers, T8, ceoeeeoeene creeme
Pale Aldto, Calif
Fidelity Engineers oo e
Durango, Mexico
Flexible Steel Laging Company
Chicage, I11., 4828 Lexington
Fraunco Western 0il Co.
Balrersfield, Calif,, 3120-18th &t.
Frantier Refinlng Go., The
Dienver, Colorado

Gardner-Denver Company . oee oo
Qulney, Tllinois
Drenver, Colorade
Buite, Mont,, 215 B, Tark St
EL Puso 'Pexus, 301 San Irencisco Sk
Salt Lal:a City, Utah

130 Wast 2nd South

Los Angeles, Calif., 845 E. 61si St.
$an Franciseo, Calif., 811 Folsom St
Heattle, Wash,, 514 Tirst Bouth

Gates RubbOr €o. oooceieeeeeeaer e
Denver, Colo.
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Geophysical Instrument & Supply Go. ...
Denver, Celo., 1616 Broadway

Hardinge €0,y YHC. oo e
York, Ta.

Hercules Powder Go. .ooovniiis s
Wilmington, Del.

Meron Enginesring Co. %
Denver, Cole., 20900 So. Acoma

Humdle Bil and Befining Go, ... .
Heuston, Tex.

Huemphreys Enginesring €0, . ooooees s
818 17th 8t., Denver, Colo.

InfHeo, INCe e
P. 0. Box 5033
Tuesch, Ariz,

1E-Band s s s
Birmingham, Ala., 1700 Third Ave.
Buite, Mont., 845 5. Montana St
Chieago, 11, 400 W. Madison St.
Denver, Colo., 1637 Blake Bt
El Paso, Texas, 1015 Texas St.
Kansas City, Mo., 1006 Grand Ave,
Los Angelas, Calif.,, 1460 E. 4th Bt
Manita, P, I,, Earnshaws Docks &

Honoluln ¥ron Works
11 Broadway

New York, N. Y.,
Pltfshl]l‘g]l, Pa.
708 Chamber of Commerce Bldg.

Salt Laku City, Ttah,
W. Temple Si.
San I|mumscu Calif., 350 Brannan St
Heattle, Wash., 526 First. Ave, Se.
Tulsa, Okla., 319 B. hth St.
Ierr-McGee O8] tndustries, Ine, ... ...
Oklehoma City, Olla.
Kenffel & Esser of Colevado, lns. ... ...
Denver, Colo., 1641 California St.
1Cistler stahunary Company .
Denver, Colo.
KOA Rato & TV oo e
Denver, Cole.
Link-Bolt COMPANY ...coovcrncerrcrerinsn 1o -
Chiengn, IN.. 300 W. Pershing Rd,
MeElroy Ranch Company 4 ..........
¥t. Worth, Texas, 405 Ff. Worth
Natienal Bank Dldg.
McFariant Edgers Mackinery Co, ... -
2763 Blake, Deover, Colo.
Meichigan Chemizal Gerp, .........ooc..... —
Rare Earihs IMvision
Bt. Lonis, Michigan
Midwest Steol & lron Works Jr.... ...
Denver, Colo,, 25 Larimer St.
Pueblo, Oelo., 1120 Northern Ave.
Mino & Smetter Susply 0o, oo oo
Denver, Colorade
L1 Paso, Texus
New York, N. Y., 1775 Broadway
Sall Lake City, Titalt

Montreal, Capnda
Canadlan Vickers, Tdd.
Noew Yok, New York, The Ore &
Chemieal Corp., 8(} Broad St.
Santiago, Chile, W. .!udson
Lima, Treru, W. R. Ju d
Manila, P, 1., ¥dward J. Nel! Ca.
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{iolden, Celo.

Morse Bros. Machinery Company % .. 47

Denver, Colg., 2900 Brozdway,
P. 0. Box 1708

Nationad Fuse & Powder Gompany %.. 8
Denver, Colo,

Pattan Englneering Co. S oveeeeeenes 38
Denver, Colo,, 1796 Sheridan

Parkershurg Rig & Reel Go. ....ooooees v
Coffeyville, Kans.

Philltps Petraledm €0, ...ooniionnrns ceeee
Bartlesville, 0kla.
Philpoft Gompany, A. J.

Denver, Colo., 1816 California St.

Prics Co., H. C.
Bartlesville, Oklahoma

Profossional Directory ... 2, 4, 5, 8

Puhlic Service Gompauny of Cele. .. ......
Denver, Cole., Gas & Electrle Bldg.

Schinmberger Wel Surveying Corg. .. ...
Honston, Texas

Silver Steel Go. oo e
Benyer, Colo., 6600 Highway 85

Standard 0l Co. of Indlana ... ...
Chicago 80, 1L, 010 8. Michigan Ave,

Stearns-Rager Mig. GCompany .
Denver, Colo., 660 Bannock

Stonohouss Signs, buc.
Deanver, Colo., 9th a

Strawn’s Sehool & Dfﬂne Supplies .
Gelden, Colo.

Susguehanna-Western, Iae. .o —
Riverton, Wyoming

The Geophete Gronp ....ococoeerceecicces s
Denver, Cglo., Calgary, Canada

Texas Selsmegraph €0, ....coveeieee ooes
Wiekifa Falls, Texas

Unien Carbide Cor. oo s
30 Bast 42nd St., New York 17, N. Y.
Toronie, Cabada

U. S, Borax & Chemical Co. . ... 32
Los Angeles, Calif,

Yodoan lron Works Co. wkoeeecereorieceees e
Penver, Cu]u, 3423 Stout Si

Western M v Go.
Denyor and Gr:md Jlmctiun Colo,

Wiifley & Sons, A. B, % Dntslds Back Cover
Deaver, Colo., Denham Bldg.
New Y(!Il( Cmr 122 B. 42nd St.

Wrlght Petroloum laboraterfes .. ...
Tulsa, Okla., 7 W. Haskell
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Y SAND PUMPS

Low cost pumping —wouicin irade-

mark of Wilfley Sand Pumps. Wilfley gives you low installation
cost for the pump and prime mover. No auxiliary equipment
necessary.

Long-wearing parts—few in number, are constructed of the best
alloy metal or rubber-compound for your service. Wilfley’s quick-
change features allow speedy replacement of worn parts. Rugged,
simple frame construction and packingless design guarantee

ey Acid Pap, trouble-free 24-hour service without attention,
“COMPARIONS IN ECONOMICAL OPERATION"

For lower pumping costs, higher output, longer
pump life—specify Wilfley Sand Pumps.

Individual Engineering on Every Application




