


CARDS 

E. L. Anders. Jr., M.S., '50 
Consulting Petroleum Engineer 

327 First N a t i o n a l Bank Bu i ld ing 

A b i l e n e Texas 

BALL ASSOCIATES 
Douglas Ball, '43 

Peter G. Burnett, '43 
Ralph L. Boyers, '50 
Richard Fulton, '50 

Werner F. Schneeberger 
Alan M. Bieber 

Oil and Sas Consultants 

C. A . Johnson B l d g , 
Denver 2, Colo. 
A L p i n e 5-4878 

BROWN & ROOT, INC. 
Engineers • Construciers 

P. O. Box 3 Houston, Tex. 
GEORGE R. BROWN, '22 

Mining and Metallurgical Division 
One Wall St, New York, N. Y. 

DOMINGO MORENO. '22 

W. W. Cline. Ex-'29 
The Sun Drilling Company 

Sun Marine Drilling Corp. 

2975 '>A/ilshire Bou levard 

Los A n g e l e s 5, C a l i f . 

A. W. Cullen. '36 
and 

K. C. Forcade, '36 
Consulting Geologists 

420 C. A . Johnson B ldg . 

Keystone 4-5385 Denver, Colorado 

Eugene E. Dawson, '38 
American Independent Oil Co. 

Kuwait, Arabian Gulf 

Ronald K. DeFord, '2 

Graduate Adviser 

Department of Geology 

The University of Texas 

Austin 12, Texas 

Earlougher Engineering 
petroleum Consultants — Core Analysis 

3316 E. 21st St . P. O , Box 4096 

Tulsa 5, O k l a . 

R. 0 . Earlougher, '36, Registered Engineer 

CLASS NOTES 
W h e n advising us of a change of ad

dress, please confirm your position or title 
and company affiliation. 

1882-1930 
M . E . C H A P M A N , '27, and Annabelie 

are spending the winter in Tucson, A r i z . 
Before locating their apartment at 3K1S 
E . T h i r d St., they attended the Amer ican 
M i n i n g Congress in Las Vegas. 

H E N R Y L . C O N G E R , '30, is off the list 
of unknowns. H i s dues letter came in f r o m 
1+26-H East 38th St., Tu l sa , Okia . He was 
pictured in the 1930 Prospector as "typical 
M i n e r of the Class of '30." 

G L E N E . F A S S L E R , '29, has managed 
to come back to the Golden area. T h i s 
seems to be the perfect season to become 
an employee of the State Game and Fish 
Department, Denver 3, Colo. 

C H A R L E S B . G A U T H I E R , '16, has 
moved north f r o m San Diego to 115 
Gough St,, San Francisco 2, Ca l i f . M r . 
Gauthier is one alumnus who came back 
f r o m the dead. He was carried as de
ceased for three years before someone 
notified us in 19Sfi, and we were able to 
contact him once again. 

D O N M . J O H N S O N , '29, has moved to 
1063 Viewpoint Dr . , Dayton 59, Ohio. A n 
Ohioan, he is one of the f e w Miner s to 
live his whole l i fe in his native state. 

R. B . L O W E , '22, is now using his home 
address for alumni mai l ing, Navesink 
R i v e r Rd. , Locust, N , J . He has been with 
Bakelite at least 30 years and is also one 
of the earliest ( i f not a charter member) 
of the N e w Y o r k Ci ty Section, the first 
local section chartered by the association, 

P A U L M c C U N E , '24, has been reported 
" found" by F. L . Michaels , '25. T h e last 
time this happened was in 1944. McCune ' s 
address is H q . 7, Log. Ord. , A P O 612, San 
Francisco, Ca l i f . Pitt Hyde, '22 saw him 
recently, too, on his return f rom Korea . 

G E O R G E W . M I T C H E L L , '23, is re
tired and l i v ing in A j i j i c , Jalisco, Mexico, 
Apartado No. 72, after years of service 
in the mining industry which included 
tours i n Canada, Nevada, and Mexico . 

P. S. M O S E S , '14, wishes his mai l sent 
to M u t u a l L i f e Insurance Co. of N e w 
York , Realty Bu i ld ing , Savannah, G a . 

B E N H . P A R K E R , '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 
Explora t ion Geophysicists held recently in 
Galveston, Texas. 

A . J . P E T E R S O N , '23, has a new ad
dress: P, O, Box 2641, Detroit 31, M i c h . 
H e has recently retired after serving as 
a realty appraiser for the city of Detroit 
since 1926. 

F R E D L . T Y L E R , '23, has joined the 
rush to suburbia. His San Francisco ad
dress has been changed to 2221 Lake Rd . , 
Apt . 9, Belmont, C a l i f , He spent a year 
in the Netherlands with Reed Rol ler B i t 
before going to San Francisco. 

193M940 

E M M E T T B . A S M U S , '40, wrote an 
article "Design for Lower Cost Main te 
nance," for PETRO/CIIEM ENGINEER, 
September 1960 issue. Central maintenance 
coordinator and engineer of Sinclair Re
fining Co. for six years at Harvey , H i . , 
he has also been in company service in 
W y o m i n g in many different capacities. He 
has been wi th Sinclair fo r 20 years. 

T E D B E N S O N , '33, who is service 
manager for Fr ig ida i re and Household 
Appliance, General Motors Overseas Op
erations, was in Denver on two weeks' 
vacation. M r . and M r s . Benson make their 
home at 120 H a r i n g St., Cioster, N . J , 
W h i l e in Iienver they visited wi th M r s . 
Benson's father. Al though T e d was on 
short time and unable to v is i t the office, 
he did telephone us. T h i s was certainly 
appreciated. 

E U G E N E D . B i S H O P P , x-'37, who has 
been serving as a consulting engineer in 
Ecuador is now president of Ladust icia , 
S. A . in Chihuahua City, Chihuahua, 
Mexico . H i s office is at Cal le A l d a m a 
510, Dep, 4 

E U G E N E L . C U R R E N T , '40, is going 
East instead of West, H i s recent promo
tion by Cities Service Petroleum, Inc. to 
chief geophysicist has caused his transfer 
f r o m M i d l a n d , Texas, to No . 70 Pine St., 
N e w Y o r k 5, N . Y . 

J E R O M E P. H A Y E S , '34, is off to India 
this time wi th Lummus. Since 1940 his 
travels have taken him to France and 
England . H i s address w i l l be "Bakh tavar" 
—7th f ioor , Wodehouse Rd, , Opposite 
Colaba, P . O., Bombay 5, India. 

H E N R Y J . L O N G , x-'40, was recently 
appointed manager of mining and mi l l ing 
for the Clute Corp's. mica operations at 
Cordova and Pojaque, N . M . Before gain
ing 20 years experience in mining and 
minera] processing, Long attended Mines 
for three years, 

J . G . M A R S H A L L , '31, has moved to 
V, P . Nixon's home town. H i s new ad
dress is 727 E . Penn St., Whi t t ie r , Cai i f . , 
not f a r f r o m his former Fullerton, address. 

H E N R Y S C H O E L L H O R N , H I , '40, is 
another M i n e r in Whi t t ie r . He is wi th 
Standard O i l of C a l i f o r n i a and lives at 
1771 West R d . 

C H A R L E S D . S A N D S , '37, is moving 
his office to Box 911, Ketchum, Idaho. H e 
became a consulting geologist after first 
serving in W o r l d W f i r II and then a num
ber of years with Ohio O i l Co., Hobbs, 
N . M . 

(Continued on page 4) 

McELROY RANCH COMPANY 
O I L O P E R A T O R S 

C A T T L E G R O W E R S 

40S Fort Worth Nationol Bank BIdg. 
Fort Worth 2, Texas 

703 Wilco Bldg. 
Midland, Texas 

Edward J . Brook, "23 

P. O. Box 392 
Breckenridge, Texas 

312 Denver U.S, National Center 
Denver, Colorado 

Uoyd W, Madden. '41 
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W S OF THE M I N E R A L INDUSTRIES 
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 
1959, 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 mill 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 
continued expansion of the American 
Gilsonite Co, operation near Fruita. 

The report noted a continued de
cline during 1959 in Colorado 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. 

Output 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 Colorado's 1959 gold output 
was listed as $2,138,000. 

'̂ I'he 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 install recovery equipment. 

Stauffer Sinking Shaft 
On Trona Mining Project 

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

H . D . Hellmers, vice president pro
duction, West End Chemical Co., D i 
vision of Stauffer, 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, wi l l design the soda ash refin
ery. J . W . Woomer and Associates 
wil l act as mining consultants, George 
Bowland is resident representative for 
Stauffer on the project. 

The project involves sinking shafts, 
building a railroad bridge to span the 
Green River, a railroad spur, highway 
and a refinerj'. 

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

Barite Vein Reported 
Near Eureka, Mont. 

Existence of a vein of barite near 
Eureka, 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 

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 . l5-minute 
Ural quadrangle in Lincoln County 
in SVa Sec. 6, T . 35 N„ R. 26 W , 
The property can be reached by a 
gravel-dirt road 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 bj' 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, 

i g investment 
B u S U R E y o u c i r u R I G H T 

P 3 i 

use DENVER Ore Test Service.. . 
You will have probiems in 

Crushing, Settling, Concentration, Filtering 
These are our specialities so piease let us help y^u In 
our Test Department, DECO flov/sheets are reliable 
and proven. 

Send us a smaU sample 
of your average ore 

by parcef posf. 

E Q U I P M E N T C O . 
, 1400 17lh Street—Phone CHerry 4-4466—Denver 17, Colorado 
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Robert F. Garland, '52 
Independent Geologist 

T e l e p h o n e : 234-2598 

217 C i t y C e n t e r B l d g . C a s p e r . W y o . 

Albert C. Harding, '37 

Partner and General Manager 

Black H i l l s Bentonite Conipany 

tv loorcrof t W y o m i n g 

HEINRICHS 

GEOEXPLORATION C O . 
Mining, Oil & Water Consultants A Contractors 

Geophysics, Geology & Geochemistry 
Walter E. Heinrichs, Jr.. "40 

Franlcliii A. Seward, Jr., '53 
George E. Reeves, '5£ 

E. Grover Heinrichs 
John W. Marlatt 

Box 5i7i Tucson, Ariz, 

Phone: MAin 2-4202 

Paul M. Hopkins 
Registered Professional Engineer and 

Land Surveyor 
Mining Gaologist and Engineer 

2Z2Z Arapahoe Street P. O. Box 403 
Crestview ?-23l3 Golden, Colorado 

Howard E. Itten. '41 
President 

Empire Geophysical Inc, 

6000 Camp Bowie Blvd. Ft. Worth, Texas 

William Crowe Kellogg, '43 
Kellogg Exploration Company 

Geologists—Geophysicists 

3301 N. Marengo Altadena, California 

Sycamore 4-1973 

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

Consulting Groundwater Geologists 

945 Reposado Drive La Habra, Calif. 

I. c. "brick" mason, '38 
INSURANCE BROKER 

5155 Umatilla St. GE 3-2646 
Denver, Colo. 

ROBERT M C M I L L A N , '4! 
Vice President 

The Geophoto Group 
305 Examiner B!dg. 305 Ernest & Cranmer Bldg. 
Calgary, Alberta Denver, Colorado 

CLASS NOTES 

(Continued from, page 2) 

R I C H A R D N . S P E N C E R , '34, who is 
the U . S. Bureau of Mines representative 
wi th the U . S. Embassy, L i m a , Peru, has 
been hospitalized in the Bethesda N a v a l 
Hospi ta l , Bethesda, M d , {He may be 
there for some time and I know that he 
would appreciate hearing f r o m any of the 
Loca l A l u m n i in the Washington area.) 

G E O R G E D . T A R B O X , '38, got his 
transfer with Union Carbide to Sault Ste 
M a r i e , M i c h . , just in time for winter. 
H a v i n g served in the Sheffield, A l a . unit 
as asst. supt., he was promoted to super
intendent of the M i c h i g a n group. 

A R T H U R N , W I N S O R , '40, is a c i v i l 
engineer. Federal A v i a t i o n Agency, P . O, 
Box 90007 A i r p o r t Station, Los Angeles 
45, Ca l i f . H e has also fol lowed his pro
fession in F lo r ida and Minnesota. 

1941-194-5 

A L L E N J , C U M M I N G S , '42, was re
cently appointed administrative engineer 
in the Colorado State Publ ic Works De 
partment. A war-time engineering gradu
ate he has been wi th the public school 
system of Denver for a number of years. 

G E O R G E J . F E A T H E R S T O N E , '43, 
is now district manager of Amer ican 
Cyanamid, Explosive and M i n i n g Chemi
cals Department i n Bluefield, W . V a . , of
fices at 135 Bradmann Bui ld ing , He has 
spent most of his years with the company 
in Pennsylvania. 

G E O R G E A . K I E R S C H , '42, has joined 
the staff of Cornell Universi ty, Ithaca, 
N . Y . D r . Kie r sch is an internationally 
recognized geoscientlst. H i s part in the 
N a v a j o M i n e r a l Resources Survey won 
him high praise and his more recent lec
ture engagements in A l a s k a and N o r w a y 
have further added to his recognition. H e 
may be addressed at Department of Ge
ology, M c G r a w H a l l at Cornell , 

N O R M A N V . L O V E T T , '42, after five 
years wi th Husky O i l i n Wyoming , is 
moving to Dal las , Texas , He w i l l be d i 
rector of personnel for G i f f o r d H i l l & 
Company and w i l l reside at 6517 Preston-
shire. 

H E N R Y H . N O G A M I , '42, is also mov
ing to Dal las , A f t e r serving in the 442nd 
combat team composed entirely of Japa
nese-Americans, he joined At lant ic Re
fining Co. in 1948. In his 12 years with 
this company he has served in constantly 
changing posts, the last one being in 
Guatemala. T h e At lan t ic post ofiice box 
number is 2819. 

E . E . R U L E Y , '+3, is now a petroleum 
research engineer for the state of West 
V i r g i n i a . T h e laboratory is located on the 
West V i r g i n i a Univers i ty campus in M o r 
gantown, W . V a . A West V i r g i n i a n by 
birth, E d is returning to his home state 
after serving as a geophysical interpreter 
for Phi l l ips Petroleum Co. in Bart iesvi l le , 
Okia , H e also earned an M.Sc , at Mines 
in 1952. 

1946-1950 

G E O R G E E , A N D E R S O N , 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, W y o . where he w i l l 
l ive at 250 S. Minnesota. 

B I L L I E L . B E S S I N G E R , '50, is the new 
mine project engineer f o r International 
Minera l s and Chemical Corp. at Carlsbad, 

THE 

N , M . A year ago he was secretary of the 
A r i z o n a section but has l ived in Houston 
and Birmingham, A l a . since then. 

K E N E , B O D I N E , '4-8, went to K u w a i t , 
and everybody in the office had to find it 
on the map. N o w he wants his mai l sent 
to his company's oifice in N e w Y o r k : 
Amer ican Independent O i i Co., 50 Rocke
feller P laza , N e w Y o r k 20, N , Y , 

P H I L I P E . C O M S T O C K , '47, has been 
wi th A , S , & R , Co, since his graduation, 
the last three years being spent in H a y 
den, A r i z . N o w his address is Box 1111, 
E l Paso, Texas. 

M A L C O L M R. C U R T I S , '48, is wi th 
Schlumberger W e l l Surveying Corp, H e 
was recently transferred f rom the Casper, 
W y o . office to K i m b a l l , Nebr, 

E D W A R D M , F E E L Y , '50, 1407 S. 
G r a n d Ave . , Glenwood Springs, Coio. is 
a d r i l l i ng and production superintendent 
wi th Wadkins Producing Co. T h e com
pany offices are in Englewood. 

C L E M E N T R. H O F M A N N , '49, has 
moved his home a little closer to the old 
Mines stomping ground. H i s new address 
is 4700 S. Cherokee, Englewood, Colo. 

H O W A R D R. J O H N S O N , 'SO, is to be 
the new quarry supervisor for Phoenix 
Cement at Camp Verde, A r i z . , after being 
in Redlands, Ca l i f , f o r three years. H i s 
background should make a trip to the 
nearby Indian ruins at Montezuma Castle 
of particular interest. 

A R T H U R W , L A N K E N A U , '48, is 
still on the Western Slope. He has recent
ly moved f r o m U r a v a n to Grand Junc
tion, Colo., where he heads Union C a r 
bide Nuclear's experimental and develop
ment laboratory. A f t e r graduat ing in Met . 
E . in '48, Lankenau did graduate work at 
Stanford and Columbia Universities, T h e 
Lankenaus have three children, 

J O H N H . M c K E E V E R , JR. , '47, is re
turning to Bi l l ings , M o n t , after a nine 
year absence. H e w i l l be the senior geolo
gist wi th Pan Amer ican O i l . H i s last post 
was a year spent in Bismarck, N , Dak. 

H O M E R N . O P L A N D , '49, is wi th the 
Aerojet General Corp. , At lant ic Div i s ion , 
and has a new home at 408 Delaware R d , 
Besides having won recognition for his 
seismic analysis of the 1951 atomic tests, 
later work in Nevada , and acoustical 
measurement i n oceanographic study, he 
was also co-editor of the 1959 " M u k l u k 
Te legraph" which featured news of the 
Oplands: children, wi fe , bird, car, and 
cat. 

P H I L I P W E S T P E T E R , '48, has left 
the consulting engineering business and 
joined Susquehanna-Western, Inc, as dis
trict representative and mine superintend
ent in Edgemont, S. Dak . 

P A U L R, S H A N K L I N , '48, has been 
transferred to the Du lu th offices of Ol ive r 
Iron M i n i n g D i v i s i o n after 12 years wi th 
the company. H e joined Ol iver when^ he 
graduated and has spent most of this time 
in V i r g i n i a , M i n n , H i s new address Is 
769 Washington Rd , , Duiuth 3, M i n n , 

J A M E S H . W I L L I A M S , J R „ '48, is on 
his way to f a r places. W o r k i n g as an ex
ploitation engineer for Shell O i l Co,, his 
generai address is c/o Explorat ion & 
Production Department, SO West SOth St,, 
N , Y . , N . Y . 

1951 

A L A N K , C R A I G has returned to the 
states f r o m L i m a , Peru . H e is acting as 
consulting geologist and is currently lo
cated at 2S7 P e a r l Street, Denver, Colo, 
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J O H N D , N O L L is l i v ing in Sunnyvale, 
Cal i f . , while his office is in Palo Ai to . He 
is a product engineer with V a r i a n Asso
ciates, 

1952 
J A M E S S. A U L T is a member of the 

General Engineer ing StafF of the Nor th 
Burbank unit, in Shidler, Okla . 
_ B A R T J . B U R N S is one of a growing 

list of Miners i n Massachusetts, He lives 
at 101 Etna St., Brighton, Mass . 

J O H N C. D I N G M A N has recently 
transferred to Aus t in f rom Houston, 
Texas, He is senior technical service rep
resentative for Jefferson Chemical Co., 
Inc., and lives at 2700 Greeniawn Pky, 

J O H N M , H I N G S T a member of the 
517th Engineers Detachment Is currently 
attending the U S A Language School, 
Presidio, Monterey, Ca l i f . 

G E O R G E W . M A O has left Foote M i n 
eral Co, to join the central research staff 
of Minnesota M i n i n g and Manufac tu r ing 
Co. as a research chemist. M a o received 
his M.Sc . at Mines in 1952 and his doc
torate at M I T in 1956. H i s address is 
3012 Lake St., North St. Pau l 9, M i n n . 

R O B E R T F , M E H L is on temporary as
signment wi th U . S. Steel Corp. , Beeth-
ovenstrasse 32, Zur ich 2, Switzerland. H i s 
regular job is director of metals research 
laboratory at Carnegie Tech . in Pitts
burgh, Pa . 

R O B E R T M , P O Z Z O has moved to 
No. 11 Hoiden St., Attleboro, Mass , H e 
received his M B A f r o m H a r v a r d G r a d 
uate School in June, See M I N E S M a g a 
zine, Sept. 1960, p. 38, 

A D A M T H O M A S 1114 S. Coast B u i i d 
ing, Houston, Texas, T h i s is the address 
of Explorat ion Engineer ing Co, of which 
Robert D . Tur ley , '52, is president. 
Thomas joined the organization recently; 
he was formerly staff geologist fo r Doer-
ingfeld, Amuedo & Ivey. 

T H O M A S A . W A R F I E L D has moved 
f r o m Placervi l le , Cal i f . , to 708 Camel l ia 
Dr . , Paradise, C a l i f , H e is an engineer 
with F raz ie r -Dav i s Construction Co, 

1953 
G E R R E T T H . B R Y A N T , has been l i v 

ing in Riverton, W y o , He's another M i n 
er who has recently moved to Englewood, 
Colo. H i s home address is 560 E . Amherst 
PI. 

J O H N B.. C H A S E , JR . is a geologist 
wi th Sinclair O i l & Gas Co,, 1554 W . 
Coffman, Casper, W y o . H e recently trans
fer red to W y o m i n g f r o m Albuquerque, 
N , M . 

G E O R G E W . M I T C H E L L , JR, has 
changed his address to 967 Ruble Ave . , 
Menlo Park, Ca i i f , He's a graduate stu
dent at Stanford. G . W . Mi tche i i , Sr. Is 
listed in the class of '23. 

J O S E P H J . R E B E C K recently moved to 
G r a n d Junction to go into business for 
himself. H i s home address is 71S A s h 
Dr . , G r a n d Junction, Colo. 

1954 

J O H N C. C A P S H A W is a petroleum 
engineer wi th John W . Mecom Co. in 
Houston. H i s home address is 2S08^/^ 
Mande l l , Houston 6, Texas. 

D U N N K R A H L is wi th Underwood 
T y p e w r i t i n g Co. and is located at 1735 
Jay St., Lakewood, Colo, H i s former ad
dress was in Wheaton, 111, 

M E L V I N S. L E G G E , x-'S4, is a Den
ver resident and member of the consulting 
engineering firm, E . A . Polumbus, Jr , and 
Associates. H i s article entitled, " H o w to 

Forecast Accurate D r i l l i n g Costs," ap
peared in WORLD OIL, October 1960. 

1955 
H O R A C I O B. A Y C A R D O , moved 

about as fa r as a man could f rom his 
last address. Last year he was in M a n i l a , 
P . I., now he is at No. 11 Scratton Road, 
Stanford-Le-Hope, Essex, England, 

R O B E R T G , M A R T I N , is a mem
ber nf the General Engineer ing Staff of 
the North Burbank unit, in Shilder, Okla . 
J i m A u l t works for the same group. 

1956 
J O H N E . O. D A V I S was wi th the 

Lucky M c U r a n i u m Corp, at Riverton, 
W y o . Recently he moved to 2202 Cochiti , 
Farmington, N . M , 

C. A . D E N N I S O N , J R . is staying at 
1701 Arapahoe, Golden, temporarily. He 
was formerly wi th the C a l i f o r n i a Co. at 
Rangely. 

_ L E W I S J , E F F E N B E R G E R is con
t inuing his graduate work at the Unive r 
sity of Washington. H i s address is 4220 -
12th N . E . , A p t . 11, Seattle 5, W a s h . 

M A R T I N J . G R A B E R , J R . lives at 549 
N . W a t e r Ave . , A p t . 9, Idaho Fal ls , Ida. 

G E O R G E E , R E E V E S received his dis
charge f r o m the U . S. A r m y Corps of 
Engineers where he served as a fixed and 
rotary w i n g pilot and joined Heinrichs 
Geoexploration Co. as a mining engineer. 
H e is l i v i n g at 2225 N . Santa Ri t a Ave . , 
Tucson, A r i z . 

J O H N R. R I T E R , J R . moved to 3972 
Union B a y Circ le , Seattle 5, W a s h . 

J O H N A . S P R I N G E R works for Boe
ing A i r p l a n e Co. and lives in Bellevue, 
W a s h , at 13400 N . E . 16th St. 

J O S E P H L . T E E T E R S has become an 
instructor of mathematics at Stout State 
College, Menomonee, Wise, He was for
merly located in Greeley, Colo. 

F R E D V A N M A T R E , J R , has moved 
f r o m Ft. Coll ins, Colo., to 3230 S. B i r c h 
St., Denver, Colo. 

G E O R G E P. W A L K E R , I I I employed 
by Tennessee Gas Transmission Co, as 
district petroleum engineer has been trans
ferred f r o m Great Bend, K a n . , to P, O. 
Box 1127, O i l Center Station, Lafayette, 
L a . 

D O N L , W A R N E R and wi fe Betty have 
moved f r o m B r a d f o r d H a l ! to 752 Jun i 
per St, in Golden, Betty is work ing on 
her degree at D , U . whi le Don completes 
his master's study. They l ived i n Guate
mala before returning to the campus, 

1957 
S T A N L E Y S. G I M A is now l i v i n g at 

870 Monterey St,, San Luis Obispo, C a l i f . 
J O H N E . H O F F M A N is in G r a n d 

Junction. H i s street address is 254S G u n 
nison A v e . 

R O B E R T R . S T O D D A R D , JR . has en
tered the l aw school at U C L A , and his 
address is 817 N , Englewood Ave . , Apt . 
8, Inglewood 3, C a l i f , He was formerly a 
geologist wi th Standard O i l Co, of C a l i 
fo rn ia . 

W A L T E R W . T Y L E R should now be 
addressed: c/o P a u l Bonapart Agent , 
Standard Bery l l ium Corp,, A l b i n a , Sur i 
nam. 

1958 
J A M E S L , E I R L S with Gardner -Den

ver since his graduation, has returned 
f r o m Johannesburg, South A f r i c a , and is 
in the Denver office; mai l ing address 
P, O. Box 1020. 

(Conti)r'.ed on page 38) 

CARDS 

Mine Reports Est. '29 Assaying 

MINERALS ENGINEERING C O . 

Norman Whitmore, '26 
417 So, Hill St., Los Angeles, Calif. 

Tel: MAdison 8-6793 

Our Sepctographs show % of 
70 metals: $12 

Mail '/2 o7, powdered ore or more. 

Get price iist. 

Charles O. Parker & Co. 
2114 Cu r t i s St reet M A i n 3-1852 

Denver , C o l o r a d o 
ASSAYERS—CHEMISTS and 

ENGINEERS 

Price List on Request. 
Prompt Service—Accurate Results 

Lawrence E. Smith, '31 
Senior Mining Engineer 

Philippine Iron Mines, Inc. 

P.O, Box 626 Manila, Philippines 

"From Spud Through Flood" 

TWH 
Drilling & Development Co. 

HA 4-7493 
Jim Taylor, '50 3865 Allison St. 

President Wheat Ridge, Colo. 

George D. Volk, '35 
Geologist and Petroleum Engineer 

Denver 
1135 Petroleum Club B l d g . C H , 4-743f 
4600 E, 17th Ave. FR. 7-2550 

Hugh A. Wallis, '28 

Petroleum Engineer 
Production & Management 

16 S o , O g d e n S t . Denver 9, C o l o . 

Elmer R. Wilfley. '14 

Wilfley Centrifugal Pumpi 

Denver, Colo. 
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Accurate to one ten thousandth of one percent. Witti 
this new "Direct Reader" Spectrograph, CF&t main
tains extraordinary control over each melt of steel. 
Samples, taken from the blast furnace or open 

hearth, are sped to the lab via pneumatic tubes, in 
minutes, a complete spectrographic analysis is reac . 
Tills "controiled chemistry" means Grinding Ba • 
and Rods that wear longer^ grind more efficiently. 

What CONTROLLED CHEMISTRY 
means in CF&I Grinding Balls and Rods 

CF&I takes great care in the selection of steels used 
in its grinding balls and rods. For example, each 
size ball from the smallest to the largest {%" to 5" 
diameter) must have the proper composition to 
give the best balance between hardness and tough
ness. CFtfePs modern spectrographic equipment as
sures you balls with the correct chemistry in rela
tion to their size. In fact, CF&I uses different steels, 
depending on the ball size required. This chemical 
control pays off in your mill because 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 carbon steels are 
hot-rolled and machine-straightened to close toler
ances, from IV2" to 4" diameter in whatever lengths 
ordered. CF&l's controlled chemistry techniques 
result in grinding rods that have excellent wearing 
properties, resisting bending or premature brea';-
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. 

other CF&I steel Products for The Mining Industry 

CF&i Mine Rai! and Accessories • CF&i Rock Bolts • Realock Metallic Fabric 

CF&l Industrial Screens CF&I-Wlckwire Rope • CF&l Grader Blades 
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Accurate to one ten thousandth of one percent. With hearth, are sped to the lab via pneumatic tubes, in 
this new "Direct Reader" Spectrograph, CF&[ main- minutes, a compiete spectrographic analysis Is read . 
tains extraordinary control over each melt of steel. Tiiis "controlled chemistry" means Grinding Bal , 
Samples , taken from the blast furnace or open and Rods that wear longert grind more efficient!/. 

What CONTROLLED CHEMISTRY 
means in CF&I Grinding Balls and Rods 

CF&I takes great care in the selection of steels used 
in its grinding balls and rods. For example, each 
size ball from the smallest to the largest to 5" 
diameter) must have the proper composition to 
give the best balance between hardness and tough
ness. CF&Fs modern spectrographic equipment as
sures you balls with the correct chemistry in rela
tion to their size. In fact, CF&I uses different steels, 
depending on the ball size required. This chemical 
control pays off in your mill because 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 carbon steels are 
hot-rolled and machine-straightened to close toler
ances, from 1 y^' to 4" diameter in whatever lengths 
ordered. CF&l's controlled chemistry techniques 
result in grinding rods that have excellent wearing 
properties, resisting bending or premature break
age. 

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

other CF&l Steel Products for The Mining Industry 

CF&I Mine Rail and Accessories • CF&I Rock Bolts • Realoc!< Metallic Fabric 

CF&l Industrial Screens-. •I CF&I-Wic[<wire Rope • CF&I Grader Blades 
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TECHNICAL SOCIETIES and ASSOCIATIONS 
Space and Nuclear Age 
Featured at Foil Meeting 
Of Metaliurgical Society 

T h e ro!e of metals in tlie Army ' s future 
fighting equipment, as wel l as the space 
and nuclear age in general, was featured 
at the F a l l Meet ing of the Meta l lu rg ica l 
Society of A I M E in Phi ladelphia , Oct. 
17-20. 

T h e Army ' s research and development 
program occupied one of the all-day ses
sions held Oct. 17. A session comparing 
t i tanium with steel and aluminum in space 
pressure vehicles was held Oct. 18. Meta ls 
used in l iquid oxygen and l iquid hydro
gen tanks f o r missiles and space vehicles, 
as we l l as nuclear fue l c ladding materials 
and metall ic moderators used i n nuclear 
reactors, was discussed Oct. 19. Three ses
sions on refractory metals, part icularly 
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 thermodynamics. 

CARDS 
John H. Wilson, '23 

1201 S inc la i r Bu i ld ing 

Ft. W o r t h , Texas 

Wilson Exploration Co. 
Contract Oil Property Operation 

John H. Wiison ii, '48 
Byron Keil 

Sinclair Bldg. Ft. Worth, Tex. 

Harry J . Wolf. '03 
Mining and Consulting Engineer 

3 Glenwood Street Little Neck 63, N.Y. 

Ben F. Zwick, "29 
Manager, Oil and Gas Dept. 

CHEMICAL BANK NEW YORK 
TRUST C O . 

165 Broadway New York, N. Y. 

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

A n n u a l meetings of the Geological So
ciety of Amer ica and associated groups 
(Minera log ica l Society of Amer ica , Pale
ontological Society, Society of Vertebrate 
Paleontology, Society of Economic Geolo
gists, Nat ional Association of Geology 
Teachers, Geochemical Society) were held 
Oct. 31-Nov. 2 in Denver, Colo. 

Technical papers were presented by the 
fo l l owing Colorado School of Mines fac
ulty members: 

D r . Leslie W . LeRoy, Geol .E. , '33, pro
fessor and head of Geology Department, 
"Selenography of Some Prominent Luna -
crates ;" 

D r . Robert M . Hutchinson, associate 
professor, Geology Department, " T i m e -
Space Relations A l o n g Southwest Flank 
of Pikes Peak Batholi th and Its M e t a 
morphic W a l l Rocks, Park and Te l l e r 
Counties, C o l o . ; " 

D r . Leonid Bryner , assistant professor, 
Geology Department, "Breccia and Pebble 
Columns Associated wi th Hydrothermal 
Ore Deposi ts ;" 

D r , M i c h a e l A . K lugman , assistant pro
fessor, Geology Department, "Laramie 
Anorthosite 

Duane N , Bloom, graduate student. G e 
ology Department, D r . M . A . K l u g m a n , 
assistant professor, Geology Department, 
and D r . Ramon E . Bisque, assistant pro
fessor. Chemistry Department, " C a l c i u m / 
Magnes ium Ratio W a i l - R o c k Studies, 
Hi l l top M i n e , Park County, C o l o . ; " 

D r . Ramon E . Bisque, assistant profes
sor. Chemistry Department, "Teaching 
Geochemistry;" 

D r , John S, Rinehart , professor of M i n 
ing Engineer ing and director, M i n i n g Re
search Laboratory, " W a v e Propagation 
in Rocks ; " 

D r . Parke O. Yingst , project engineer 
C S M Research Foundation, Inc., "Cok ing 
Properties of Rocky Mounta in Coals." 

Drs , John D . H a u n and Robert J . 
Weimer , associate professors. Geology De
partment, were in charge of preparation 
of a guidebook entitled, "Guide to the 
Geology of Colorado." 

Lalte Superior Iron Ores 
Theme of Symposium 

"Factors Affec t ing the Future of Lake 
Superior I ron Ores" w i l l be the theme of 
the 22nd A n n u a l M i n i n g Symposium to 
be held Jan. 10-11 in Duluth , M i n n . T h e 
symposium is being sponsored by the U n i 
versity of Minnesota's School of Mines 
and Meta l lu rgy and Center f o r Continu
ation Study i n cooperation with the an
nual meeting of Minnesota Chapter of 
A I M & M E . 

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

In one of the most comprehensive pro
grams it has scheduled in years, the So
ciety of M i n i n g Engineers, a constituent 
organization of the Amer ican Institute of 
M i n i n g , Meta l lu rg ica l , and Petroleum E n 
gineers has listed technical sessions on 27 
themes, to be sponsored by its four D i v i 
sions, at the A I M E A n n u a l Mee t ing in 
St. Louis, Feb. 26-March 2. 

A s presently drawn, the Coal D i v i s i on 
plans the f o i l o w i n g : 

Symposium on Froth Flota t ion; Coal 
Preparation Plant D e s i g n ; Safety and 
Vent i la t ion; Mater ia l s H a n d l i n g ; N e w 
Developments i n Midwestern Coa i M i n 
i n g ; Symposium on Underground M i n i n g ; 
Ut i l iza t ion , Carbonization, and Gasi f ica
tion. 

T h e Industrial Mine ra l s D i v i s i o n has 
scheduled sessions wi th the fo l lowing 
themes: 

R a w Mater ia ls for Chemical Industries 
in the M i d w e s t ; Transportat ion of the 
B u l k y Mine ra l s (jointly w i t h the A I M E 
Counci l of Economics) ; I n d u s t r i a l 
Wate r s ; Conflict ing Interests in Explo i ta 
tion of Industrial M i n e r a l s ; Foreign 
T r a d e Aspects of Fi l lers , Fibers, and 
Pigments; M i n e r a l Aggregates. 

T h e present program plans of the M i n 
erals Beneficiation D i v i s i on includes ses
sions on : 

Crushing and G r i n d i n g ; Concentration; 
Chemical Processes; Basic Symposium on 
Kine t i c s ; Mater ia ls H a n d l i n g and M i l l 
Des ign ; Solid F l u i d Separation; Opera
tion Cont ro l ; Pyrolysis and Agglomera 
tion. 

For the M i n i n g and Explora t ion D i v i 
sion the fo l lowing themes are i n prospect: 

Geochemical ; Geology {jointly with the 
Society of Economic Geologists) ; Geo
physics for the Geologist and Engineers; 
Open Pi t M i n i n g ; Research Symposium; 
Underground M i n i n g . 

T h e M i n i n g and Expiora t ion D i v i s i on 
program also w i l l include presentation of 
the Jack l ing A w a r d to Vincent D . Perry, 
vice president and chief geologist of T h e 
Anaconda Co., and del ivery by M r . Per ry 
of the Jack l ing Lecture. 

Thomas E . M i l l s o p , president and chief 
executive officer of Nat ional Steel Corp., 
w i l l be presented w i t h A I M E ' s Ben jamin 
F. Fairless A w a r d f o r 1961 in recogni
tion of M r . Mi l l sop ' s "accomplishments in 
behalf of the steel industry, for his sup
port of continuing technical progress in 
the industiy, and for his c ivic endeavors." 

T h e fo l l owing newly elected presidents 
of A I M E and its constituent organizations 
for 1961 w i l l be installed in office on Feb. 
28: 

Ronald R . McNaughton , manager of the 
Meta l lu rg ica l D i v i s i on of T h e Consoli
dated M i n i n g & Smelting Co. of Canada, 
Ltd . , as president of the 36,000-member 
Amer ican Institute of M i n i n g , Me ta l l u rg i 
cal and Petroleum Engineers ; 

John S, Smart, Jr., general saies man
ager of Amer i can Smelting & Refining 
Co., as president of the Meta l lu rg ica l So
ciety of A I M E ; 

James C. Gray , administrative vice 
president of R a w Mater ia ls , U . S. Steel 
Corp., as president of the Society of M i n 
ing Engineers of A I M E ; 

E a r i M . K i p p , special consultant for 
Standard O i i Co. of C a l i f o r n i a , as presi
dent of the Society of Petroleum E n g i 
neers of A I M E , 

The National Fuse & Powder Co. 
D E N V E R , C O L O R A D O 

Manufacturer of SAFETY FUSE 
BLACK MONARCH, SYLVANITE, 

BLACK, and ORANGE AZTEC 

ROCKY MOUNTAIN DISTRIBUTOR FOR: 
P R I M A C O R D 

The Multi-purpose Detonating Fuse 
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Oreo Process 
Used On 

K & S Project* 

By J . P. POWELL 

The WeUsville Oil Co. as flood 
operator of a joint venture in wliich 
Oil Recovery Corp. has 80 per cent 
of the working- interest, began 
water injection on three leases in 
sees. 5 and 6, T. 27 N. , R.. 13 E., 
Washington County, OMa., in Feb
ruary 1958. The OECO process, 
which combines standard watcr-
fl-ooding" techniques with injection, 
of carbon dioxide during the fillup 
and early oil-producing stage of the 
flooding process, is being used on 
the K & S jjroject. Figure 1 shows 
a map and the waterflood produc
tion history of the project. Since 
February 1958 nearly 50,000 bar
rels of oil was recovered from the 
project, when 190 acres, containing 
29 water-input wells and 16 oil 
wells, was developed. 

The formation flooded is the Bar
tiesville, which occurs at an average 
depth of 1,300 feet and has an aver
age thickness of 33 feet. Analyses 
of cores, ent 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
darcys; oil saturation, 32 per cent; 
and water saturation, 41 per cent. 
Figure 2 shows the resiflts of the 
analysis of a representative core. A 
sample of the oil taken before water 
injection began had an A P I grav
ity of 33° and a viscosity of 6.3 cp. 
at 100° F. 

History Before Flooding 

The leases were originally drilled 

* This article whicli describes oiip of four water-
Iloodintr pro.iccts in WasliiDSlou smd Nowata. 
Counties, Olda., was taken, from U. S. Bureau 
of Mines Information Circular No. 78!)(i. Jt is 
being published because of its cJescriotion of the 
OltOO I'mcess, which combines water Hood ins 
tecliniques with injection of carbon dioxide. 

in 1905, and production was pro
duced by primary methods until 
the 1930's, 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 production was not economical, 
and the wells were abandoned. In 
1951 several wells were drilled and 
cored to evaluate the waterflood po
tential of the property. In 195-4 the 
K & S Drilling Co. began develop
ing a small pilot flood, known as 
the Bonnie "Wilson project. Wells 
drilled for this project have been 
reconipleted and used in the new 
flood. 

CofTipleting and Operating Wells 

Input wells were drilled to the 
top of the formation, and the sand 
was cored but not shot. Each input 
well was completed with a rag 
packer on 2 '/^-inch tubing set at the 
top of the pay sand and cemented 
witb 20 sacks of cement. The com
pressed carbon dioxide is injected 
through a string of %--inch pipe 
hnng inside the 2^-inch tubing to 
a point 3 feet oif the bottom of the 
sand. 

In the OK.CO flooding process the 
metered water is pumjied down the 
annulus between the 2i4-inch pipe 
and the 34-iiich pipe, while the COa 
is injected through the %-inch pipe 
under pressure. Water and carbon 
dioxide mix at the sand face in the 
well bore. The volumes of COa and 
water arc controlled for each Avel l 
in a common meter house and in
jected proportionately to obtain a 
predetermined saturation of CO2 in. 
the water at the sand face. A l 
though average injection rates of 
7 barrels of water per foot of sand 

THE AUTHOR 

/ . P. Poivell is chief petroleum 
engineer for the Treat-Rite Water 
Laboratories, Inc., Nowata, OMa., 
consultants for ivater-conclitioning 
and engineering in loaterflooding. 

A 1934 graduate of Pennsylvania 
State University toith a degree in 
petroleum engineering, Mr. Powell 
served as a field engineer for Brun-
dred Oil Corp. on toaterflooding 
projects in Pennsylvania and in 
the Mid-Continent oilfields. During 
^¥orld War II, he served two years 
udth the U. S. Corps of Engineers 
and two years ivith the IJ. 8. Air 
Force. 

Mr. Poivell joined, the V. S. Bu
reau of Mines in 1947 as a petro
leum engineer in the Secondary Re
covery Section cd the Petroleum 
Research Center, Bartiesville, Olda. 
He left the Bureau in November 
1959 to join the staff at Treat-Rite. 
He is a registered engineer in Kan
sas and Oklahoma and a member 
of ABIE. 

at wellhead pressures of 0 to 700 
p.s.i. are usual in this area; the op
erator is presently injecting 14 bar
rels of water per foot of sand at an 
average wellhead pressure of 220 
jj.s.i. Water input rates liave been 
increasing s t e a d i l y without in
creases of plant or wellhead pres
sures. 

Delayed drilling of the produc
ing wells permitted better flllup of 
the reservoir. The oil wells ŵ ere 
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 2^-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 welJs 
were pumped by individual unitw 
and wUter, 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 Imockout tanks per
mits each well to he tested at least 
once a week. Water and oil from 
the well are separated within tanks, 
and charts record when oil or water 

THE MINES MAGAZINE • DECEMBER, 1960 9 



•0 

• • • 

* * 

• 
• ^ 

L E G E N D 

OIL W E L L 

] D L £ OIL W E L L 

W A T E R - I N P U T W E L L 

IDLE W A T E R - I N P U T W E L L 

W A T E R - S U P P L Y W E L L 

I,je0 I.9Q0 2^40 

S C A L E - F E E T 

1,000 ' 

• Figure i . Map and history of production by waterflooding and carbon dioxide Injection 
of Wellsville Oil Co. & Oil Recovery Corp. ORCO Process K & S Project, Washington 
County, Okla., Jan. I, [959. 

T A B L E 1 
MiNEs^u:. A K A L Y S E S O F I N J E C T I O N W A T E R S , 

W B L I . S V I L J . E O I L Co. & O I L R E C O T O R Y C O R P . 

O R C O PaocESS K & S P R O J E C T , 
W A S H I N G T O N C O U N T Y , O K L A . 

S u p p l y - w e l l wa te r P r o d u c e d b r i n e T r e a t e d wa te r 
R e a c t i n g R e a c t i n g R e a c t i n g 

values , va lues , values , 
percent percent percent 

I o n or r a d i c a l P . p . m . ( P a l m e r ) P . p . m . ( P a l m e r ) P . p . m . ( P a l m e r ) 

C a l c i u m (Ca ) 6,500 7.62 5,580 9.47 4,400 7.17 
M a g n e s i u m ( M g ) 1,660 3.20 1,560 4.36 1,140 3.06 
S o d i u m ( N a ) 38,400 39.18 24,400 36.17 28,000 39.77 
Carbonate (COi,) 0 0 0 0 0 0 
B i c a r b o n a t e ( H C O i i ) - . 323 .12 550 .31 202 .11 
S u l f a t e (SO.,) 0 0 0 0 0 0 
C h l o r i d e ( C l ) 75,300 49.88 51,800 49.69 54,200 49.89 

T o t a l so l ids 122,183 100.00 83,890 100.00 87.942 100.00 

H y d r o g e n su l f ide 
(HaS) - —- None N o n e N o n e 

B a r i u m ( B a ) ____ 65 P . p . m 389 P .p .m. 47 P . p . m . 
Speci f ic Gravi ty^ 

60° F 1.085 1.063 1.070 

is procliiced. Experience with tiiis 
eqnipineiit has shown an overall ac-
cnracy within 1 per cent of the ac
tual stock-tank measurement of oil 
runs. Other equipment at the tank 
battery allows for heating or treat
ing of the oil as needed. 

Source and Treatment of Water 

Water for flooding purposes is 
supplied by two wells completed in 
the Arbuckle formation at an a '̂cr-
age depth of 2,547 feet. Brine is 
l)roduced from several aquifers in 
the Arbuckle lime, including the 
Roubidoux sand. These s u p p l y 
wells were completed with 8-incli 
casing set at ahout 1,665 feet and 
cemented to the surface. Electric 
submei'sible pumps, hung on 5%-
inch pipe at a depth of 1,860 feet, 
pump the water from the supply 
wells over an aerating tower. The 
redwood tower is 9 feet wide, 9 feet 
long, and 14 feet high and is a tray-
type aerator. 

Raw water from the supply wells 
and produced brine from the lease 
tank batteries are mixed at the top 
and percolate through the aeration 
trays. Aerated water flows in a 
trough from the base of the tower 
to thc treating house, where ap
proximately 12 pounds of lime and 
potassium permanganate is added 
to each 1,000 barrels of water. The 
treated water then flows through a 
baffled mixing trough into the set
tling pond. This pond, divided by 
baffles, allows the products from 
the aeration and chemical reactions 
to settle out of the water. 

A centrifugal pump forces the 
treated watei' from the settling 
pond through a battery of six open-
type wooden filters packed with 
graded gravel and sand. The filters 
are baclnvashed approximately once 
a day or when necessary. From thc 
filter the water is pumped into the 
top of a deoxidizing tower, \\'here 
the dissolved oxygen in the tvater 
is partly replaced by nitrogen. The 
wooden deoxidizing tower is about 
6 by 20 feet and has several built-in 
wooden trays. The water entering at 
the top flows down over the trays, 
while nitrogen from thc CO2 plant 
bubbles up through it. This pro
cedure reduces the dissolved oxygen 
content of the treated water more 
than 50 per cent. No attempt is 
made to remove all the oxygen by 
using pressured nitrogen or vacuum 
deaeration. The water from the de
oxidizing tower fiows into a 1,000-
harrel clear-water storage tank that 
supplies three triplex pumps. Table. 
1 shows the mineral analyses of the 
i n j e c t i o n waters. The pumps, 
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• Figure 2. Results of core analyses of Bartiesville sandstone, Wellsville Oil Co, & Oil 
Recovery Corp. ORCO Process K & S Project, Washington County, Okla. 

equipped with porcelain plungers 
and powered by 70-hp. gas engines, 
force the water to the input wells 
at a plant pressure of 700 p.s.i, 

Manufacture of Carbon Dioxide 

The supply of carbon dioxide 
used in the OR-CO process is manu
factured on the flooded property. 
Engineers of the Oil Recovery 
Corp. maintain and operate the 
plant in conjuction with the water-
flood operations of the Wellsville 
Oil Co. Figure 3 shows the water-
treating and CO2 plant. The plant 
is a modification of a commercial 
plant and was designed especially 
for use with this waterflood. It 
has a capacity of 30 tons of carbon 
dioxide per day and consumes 
about 600,000 cubic feet of natural 
gas. 

In the process natural gas mixed 
with air is burned under a water-
tube boiler and the carbon dioxide 
separated from thc resultant flue 
gas. Steam formed in the boiler is 
used for power and heating in other 
phases of the extraction process. 
The flue gas at 450° F . contains 

• Figure 3, Water-treating and COa plant of 
Welisvills Oil Co. and Oil Recovery Corp. 
K & 5 Project, Washington County, Okla. 
The plant has a capacity of 30 tons of car
bon dioxide per day and consumes about 
600,000 cubic feet of natural gas. 

THE 



about 11 per cent OO2. Tlie flue gas 
is drawn from the boiler through 
a concrete tower, countcrcurrent to 
cooling water, and through a mist 
extractor bv a steam-turbine-driven 
blower, l̂ r̂om tbe blower the gas 
passes into the bottom of a steel 
absorber tower filled with ceramic 
Kaschig rings and again .flows 
countcrcurrent to an incoming 
stream of lean cool monoethanola-
mine (MEA) . The CO2 gas is ab
sorbed by the M E A , 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 thc brine. 

The OOadaden M E A is pumped 
from the bottom of the absorber 
tower through heat exchangers 
where it is warmed and then enters 
the top of the reactivator tower, 
where it flows countcrcurrent to 
steam entering at the base of the 
tower. The CO2 gas is stripi)-
from the M E A solution and fiows 
ont the top of the reacti^'ator tower 
through a water-cooled condenser 
and then through a liquid separator 
before entering the steam-driven 
compressor. The hot, lean M E A 
solution is pumped from the bottom 
of the reactivator tower through 
the heat exchangers and transfers 
heat to the rich cool M E A solution 
mentioned above. Erom these the 
M E A solution passes through a 
water-cooled heat exchanger and 
back to the absorber tower to re-
])eat the process. 

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

Results of Flooding 

This project is too new to evalu
ate properly, thc first increase be
ing noted in July 1958. During the 
last 6 months of 1958 oil produc
tion was increasing at the rate of 
about 2,000 harrels per month. Sev
eral oil wells have not yet been put 
on production, and water has uot 
been turned into several input 
wells. About 50,000 barrels of oil 
has been recovered as a result of 
injecting more than 1.5 miUion bar
rels of water. This is a water-in-
j ected 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 has helped immeasurably on. 
this pi-oject and that it is 6 months 
in advance of a project using only 
water. 
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Summary of Operations 

WellsviUe OU Go. & Oil Recovery 
Corp. ORCO process, E & S 

project, Washington County, Okla. 
Location—sees. 5 and 6, T. 27 N. , 

R. 13E. 
Sand flooded—Bartiesville. 
Depth to top of sand—^1,300 feet. 
Average sand thickness-—33 feet. 
Productive area-—240 acres. 
Area flooded—190 acres. 

Well pattern—5-spot (660 x 660 
ft.) 

Type of water—brine. 
Type of system—open. 
First water injection—February 

1958. 
First oil increase—July 1958. 
Status—active. 
Gravity of oil—33° A P I . 
Viscosity of oil—6.3 cp. at 100° 

F . 

O I L P K O D U O T I O K , B Y Y E A R S , B B T . . ( 2 4 0 A C R E S ) 

1 9 0 5 ' 1 9 1 5 1 3 , 4 4 0 1 9 2 5 4 , 6 6 3 195r 2 , 6 9 6 

1 9 0 6 3 7 , 9 7 4 1 9 1 6 1 1 , 0 6 4 1 9 2 6 - 4 , 6 3 8 1 9 5 2 ^ 6 , 9 8 2 

1 9 0 7 3 9 , 3 3 6 1 9 1 7 - 1 0 , 5 6 0 1 9 2 7 3 , 1 2 0 1 9 5 3 ^ 9 , 1 3 4 

1 9 0 8 4 5 , 3 7 4 1 9 1 8 9 , 9 1 2 1 9 2 8 - . - 3 , 2 5 5 1 9 5 4 ^ 1 5 , 5 5 6 

1 9 0 9 - 3 6 , 1 7 6 1 9 1 9 - 7 , 9 8 6 1 9 2 9 3 , 4 3 4 1955^' 1 3 , 6 2 7 

1 9 1 0 3 9 , 7 5 2 1 9 2 0 5 , 5 2 6 1 9 3 0 3 , 6 4 0 1956= - - 1 2 , 9 9 0 

1 9 1 1 47 3 4 4 1 9 2 1 5 , 5 9 1 1 9 3 1 3 , 5 8 1 1957^' 1 1 , 7 3 2 

1 9 1 2 3 4 , 8 9 6 1 9 2 2 - - 5 , 8 5 6 1 9 3 2 3 , 0 6 1 1 9 5 8 - - * 5 0 , 7 0 3 

1 9 1 3 - . - 2 8 , 4 9 6 1 9 2 3 - - 5 , 2 8 6 1 9 3 3 1 ,206 

1 9 1 4 1 7 , 1 0 4 1 9 2 4 5 , 2 6 6 1934= 2 5 2 

^ P r o d u c t i o n da t a not ava i l ab le f o r 1 9 0 5 . = Leases a l jandoned. ' P r o d u c t i o n a t t r i bu t ed 
to r ed r i l l i ng - and ea r ly p i l o t w a t e r f l o o d i n g operat ions. ' 4 9 , 6 1 1 ba r re l s a t t r ibu ted 
to O R C O process; 1 ,092 bar re l s to p i lo t f l o o d . 

SnaiMARY O P W A T E R F I . 0 0 D P E R F O K M A H C B ; 

C u m u l a t i v e 
wa te r 

D a t e A.cres 
1 9 5 8 f l ooded 

O i l in jec ted-

A c t i v e A c t i v e r ecovery o i l 
o i l i n p u t b b l . per p roduced 

w e l l s w e l l s acre r a t i o 

11 8 27 18 
11 13 25 46 
11 15 34 74 
11 20 36 84 
11 22 48 90 
15 22 60 87 
15 22 90 72 
15 22 135 50 
15 23 207 43 
15 24 285 36 
16 29 261 31 

F e b r u a r y 30 
M a r c h - - 70 
A p r i l 80 
M a y - 110 
J u n e 110 
J u l y . 120 
A u g u s t - -- 120 
September 120 
October - - 125 
November 130 
December 190 

B b l . 

W a t e r i n j ec t ed to J a n u a r y 1, 1959 - --- ^ ' ^^ i J ' J J J 
W a t e r i n j e c t e d per acre (190 acres) i q e i i 
O i l recovered to J a n u a r y 1, 1959 — - - - oci" 
O i l recovered per acre (190 acres) - . „ „ ^ ^ o 
O i l recovered by p r i m a r y metbods to 1935 (240 acres) oil 
O i l recovered per acre (240 acres) -. - - - - - „l'7.7,t 
O i l recovered by p i l o t f l o o d (240 acres) 'iio 
O i l recovered per acre by p i l o t f l ood (240 acres) - - »08 
T o t a l o i l recovered (240 acres) to F e b r u a r y 1, 1958 o 1^1 
O i i recovered per acre (240 acres) to F e b r u a r y 1, 1958 .^'i^t 
O i l recovered b y O R C O process (240 acres) to J a n u a r y 1, 1959 49,611 
O H recovered per acre by O R C O process (240 acres) to J a n u a r y 1, 1959 .... 207 

Mo'KTi iLY R E C O R D O F W A T I C B A N D COfa I N J E C T E D A N D O I L A N D W A T E R P R O D U C E D 

1958 

M o n t h 

W a t e r O i l COj, W a t e r 
in j ec ted , p roduced , in j ec ted , produced. 

b b l . bb l . tons b b l . 

14,577 820 0 
65,588 905 0 

122,694 1,023 65 
130,109 1,220 457 
145,995 1,336 566 
143,353 1,885 645 
151,707 3,583 929 *2,227 
141,371 5,471 575 3,231 
201,973 9,642 418 5,122 
200,337 11,192 667 6,521 
200,205 12,534 683 8,005 

1,517,909 49,611 5,005 25,106 

J a n u a r y . 
F e b r u a r y 
M a r c h ..... 

* N o t measured before A u g u s t . 
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Tenth Annual Drilling and Blasting 
Symposium at IViines 

Tenth Annual Drilling and Blasting Symposium, 
sponsored by the Colorado School of Mines, Univer
sity of Minnesota, and Pennsylvania State University, 
was held Oct. 16-19 on the CSM campus and was at
tended by 234 technical and production men from the 
United States and several foreign countries. Sympo
sium co-chairmen were Prof. Lute J . Parkinson, head 
ot: CSM Mining Department; Prof. E . P. Pfleider, 
cliief, Division of Mineral Engineering, Universitj^ of 
Minnesota; Dr. Howard L. Hartman, 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 tbe sym
posium were as follows: 

Drag Bits and Machines by R o s s H . Goodr i ch , p roduc t 
manager f o r C o a l Cu t t e r & R o t a r y D r i l l P roduc t s , J o y M a n 
u f a c t u r i n g Co., presented da ta and exper ience ga ined dur
i n g eight years of research. N o m e n c l a t u r e of r o t a r y b i t s 
was c l a r i f i e d by means of d r awings , a n d the va r ious types 
of b i t s were descr ibed and i l l u s t r a t ed . P e r f o r m a n c e curves 
were g i v e n , and genera l conc lus ions were d r a w n r e g a r d i n g 
the i n f luence of v a r i o u s des ign fac tors on b i t per formance . 
Severa l ro t a ry d r i l l i n g mach ines were descr ibed and i l l u s 
t ra ted together w i t h t he i r p r ac t i c a l app l ica t ions . 

LaJioratory and Field Testing of Rotary Rock Bits by 
J . D . Medloc l f , s t a f f engineer . Spec ia l A p p l i c a t i o n s Depar t -
]nent, H n g l i e s Too! Co., t r aced the development of r o l l i n g 
cone bi t s f o r m i n e and qua r ry indus t r i e s . I t was poin ted 
out that present day bi t s f o r blast l io le d r i l l i n g are m u c h 
i m p r o v e d over tlse bi t designs of severa l years ago, and 
these improvemen t s are tbe resu l t of extensive l abora to ry 
and f i e l d t e s t ing of expe r imen ta l features . Component parts 
of roclt b i t s have been tested on spec ia l ized mach ines to 
obta iu compara t ive i n f o r m a t i o n on expe r imen ta l features . 
M r . M e d l o c k emphas ized t l ia t f i e l d t e s t ing is the f i n a l prov
i n g g round f o r e v a l u a t i n g expe r imen ta l fea tures of r o c k 
bi ts . 

Efforts io Develop Improved Oil Well Drilling Methods 
by L . W . Ledge rwood , J r . , sec t ion head, Jersey P r o d u c t i o n 
Resea rch Co., r ev i ewed research and development expended 
d u r i n g the pas t three decades by the o i l i n d u s t r y i n s e e k i n g 
d r i l l i n g tools or systems to reduce d r i l l i n g costs. Some of 
the poss ib i l i t i e s inves t iga ted a r e : i m p a c t at f r equenc i e s 
r a n g i n g f r o m 6 to 300 cps; e lec t r ica l , m e c h a n i c a l , and hy
d r a u l i c means of a c tua t i ng percussors ; r o t a r y b i t speeds 
up to 2000 r p m ; e lec t r ic aud i i y d r a u l i c bot tomhole means 
of r o t a t i n g t j i t s ; shock waves ; exp los ives ; h igh -ve loc i ty 
pel le ts ; f l a m e ; a r c ; g r i n d i n g wheels ; abras ive jets ; e ros ion 
by h igh-ve loc i ty gases; c h e m i c a l a t tack; e lec t r ic cur ren t ; 
magne t i c waves ; re t rac table r o c k b i t s ; reelable d r i l l p ipe ; 
cont inuous c o r i n g w i t l i reverse c i r c u l a t i o n ; and a i i t oma t io i i 
of d r i l l i n g r igs . I n spite of th i s e f f o r t to replace r o t a r y 
d r i l l i n g w i t h a n i m p r o v e d sys tem, r o t a r y m a i n t a i n s i t s 
economic leadersh ip . L e d g e r w o o d bel ieves that f u r t h e r s ig 
n i f i c a n t long-range impr ove me n t m a y be a research rat t ier 
than a development p rob lem. 

Rotary Percussion Air Hammer DriUing by W . F . L i l -
j es t rand of M i s s i o n M a n u f a c t u r i n g Co. descr ibed the ad
vantages of the n e w method of r o t a r y pe rcuss ion d r i l l i n g 
w i t h a down-tlie-hole type, a i r operated d r i l l . T h e impac t 
f l o w of the b i t on the f o r m a t i o n is l i i i e tha t of the cable 
tool w h i l e the h i g h f r equency of b lows is l i k e tha t of t l ie 
wagon d r i l l . Con t inuous hole c l ean ing and d r i l l i n g i s s i m 
i l a r to tha t of r o t a r y a i r d r i l l i n g and the ho ld-down Is 
s i m i l a r to cable tools i n that a lmos t none i s needed. A 
down-tlie-hoIe h a m m e r too l w i l l d r i l l at any depth that the 
hole c a n be cleaned of cu t t ings . T h e c o m b i n a t i o n of t l iese 
advantages resul ts i n d r i l l i n g rates f r o m 10 to 40 feet per 
i i ou r depend ing on hardness of rock . L i l j e s t r a n d s a i d the 
best use of th i s d r i l l i s where f o r m a t i o n s are h a r d to d ig . 

as i u q u a r r y i n g , m i n i n g or d r i l l i n g o i l we l l s (whenever 
a i r or gas can be used) . 

Higher Air Pressures for Bottom-Hole Percussion. Drills 
by E . P . P f l e i d e r and W . D . Dacabanne, both of the U n i 
v e r s i t y of M i n n e s o t a , presented a t i i eo re t i ca l s tudy on tbe 
ef fec ts of v a r y i n g a i r pressures on the opera t ing character
i s t i c s of percuss ive d r i l l s . T h e p r i n c i p a l fac tors cons idered 
were a i r pressare, to ta l percuss ive energy, s t r i k i n g energy 
per b low, blows per minu te , and the d imens ions and s t roke 
of t l i e hammer . Secondary f ac to r s—such as a i r quant i t ies , 
ve loc i t i es i n annu lus tor cu t t ings r e m o v a l , back or exhaust 
pressures and f r i c t i o n losses—were ment ioned . T h e i n f l u 
ence of p i s t on v e l o c i t y on i m p a c t s t resses aud d r i l l rod 
f a t i g u e were discussed i n s o f a r as they re la ted to the prob
l e m . B l a s t hole d r i l l s , u s i n g l o w pressure a i r , were com
pared to h i g h pressure bottom-hole un i t s recen t ly developed 
i n the o i l f i e lds . 

The Galis Rotary Percnstiion Drill by H a r i e y G . Py le s , 
v ice president of G a l l s E l e c t r i c and M a c h i n e Co., descr ibed 
a h y d r a u l i c a l l y d r i v e n r o t a r y pe rcuss ion d r i l l des igned to 
answer t l ie need f o r a m a c l i i n e to d r i l l ha rder ma te r i a l s 
w i t h o u t t l ie use of compressed a i r . I n seek ing a pe rcuss ive 
m e c h a n i s m other t han a p n e u m a t i c hammer , v a r i o u s i n 
t e r rup te r m e c h a n i s m s w e r e cons idered , such as wobble 
plates and s p r i n g loaded cams, but these were d iscarded 
f r o m the s tandpoin t of ma in tenance and wear . F u r t h e r 
research and development produced a s a t i s f ac to ry mechan
i c a l osc i l l a to r w h i c h cou ld be d r i v e n h y d r a u l i c a l l y and a 
success fu l p roduc t ion mode l of the d r i l l has been ava i l ab le 
f o r about n ine mont l i s . 

Drilling and Drill Steel Progress at the Idarado Mill
ing Oo. by J . C. K e e n a n , ch ief engineer f o r Idarado M i n i n g 
Co., exp la ined how the conipany increased d r i l l steel l i f e 
s i x f o l d by e s t a b l i s h i n g research and test procedures . 
S i m p l e methods ot r e c o r d i n g m i n e wide d r i l l steel usage 
enabled the product ion-use eva lua t ion of f a b r i c a t i o n de
ve lopments . A d d i t i o n a l benefits der ived f r o m the close 
s tudy of d r i l l s tee l l i f e and d r i l h n g p r a c t i c e have been 
impr ove me n t of p r o d u c t i v i t y and l e s sen ing of m a c h i n e 
ma in tenance cost. A i r pressure s tudies revealed i m p r o v e d 
d r i l l steel l i f e w i t h con t ro l l ed compressed a i r d i s t r i b u t i o n . 

Recent Developments and Trends in Production Blast-
Hole Drilling on the Mesabi Iron Range by D o n a l d K . N e l 
son, ass is tant super in tendent f o r M . A . H a n n a Co., r ev i ewed 
t i le g r adua l t r a n s i t i o n f r o m m i n i n g sof t i r o n f o r m a t i o n s 
to the more recent h a r d taconi tes . T h i s t rend has h a d a 
dec ided i n f l u e n c e on the ra t io of d r i l l i n g to ove r -a l l m i n i n g 
a n d l i au lage costs. W h i l e recent developments have con
cent ra ted on the a p p l i c a t i o n of v e r t i c a l d r i l l l ioles , some 
thoug l i t is be ing g i v e n to the use of i n c l i n e d holes. T h e 
la rge d iameter , v e r t i c a l hole is s t i l l f avo red by the m a j o r 
operators but i t s p r o d u c t i o n b y t u r n d r i l l i n g is r a p i d l y 
g i v i n g w a y to r o t a r y d r i l l i n g . 

The Hffect of GoujJling on Explosive Performance by 
T h o m a s C. A t c h i s o n , phys i c i s t w i t h U . S . B u r e a u of M i n e s , 
descr ibed tests f o r m e a s u r i n g the ef fec t of c o u p l i n g on the 
s t r a i n produced by the de tona t ion of an explos ive charge 
i l l l imes tone . T h e s t r a i n was s l i o w n to be a p p r o x i m a t e l y 
p r o p o r t i o n a l to the 1.5 power of the r a t i o of the charge 
d iameter to the hole d iameter . 

Application of the Livingston Theory by A l a n B a u e r , 
a P h . D . candida te at the U n i v e r s i t y of U t a h , o u t l i n e d the 
L i v i n g s t o n Cra t e r T l i e o r y and descr ibed ce r t a in p r e l i m 
i n a r y stages i n the a p p l i c a t i o n of i t to open p i t i r o n m i n 
i n g . T h i s theory p rov ides a me thod of d e s i g n i n g s i n g l e 
and m n l t i p l e shot blasts u s i n g H . E . a n d / o r nuc lea r ex
plos ives . 

Some Effects of Particle Oharacteristics of Ammonium 
Nitrate on Blasting Agent Performance by D r . George B . 
C l a r k of the M i s s o u r i School of M i n e s , s ta ted tha t more 
da t a are now a v a i l a b l e on the e f f ec t s of p a r t i c l e s ize upon 
t l ie p e r f o r m a n c e of a m m o n i u m n i t r a t e as a b l a s t i n g agent. 
D e p e n d i n g n p o n p a r t i c l e dens i ty , pa r t i c l e shape and p a r t i c l e 
s ize d i s t r i b u t i o n , explos ives m a y be sens i t i ve or i n s e n s i t i v e 
to i n i t i a t i o n . T h e same fac tors have a m a r k e d e f fec t upon 

(Continued on. page 29) 
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The Engineering Aspects of 

Pressure Maintenance 

and 

Secondary Recovery 

Operations * 

By SHOFNER SMITH 

(Editor's Note. Because of space limitations in 
the November 1960 issue of The MINES Magazine, 
it was necessary to divide this article into two parts— 
the first of ivhich, published last month, discussed 
"Pressure Maintenance and Secondary Recovery," 
'^Comparison of Conventional Recovery Processes," 
and "Neiv Recovery Processes." This portion of the 
article considers the "Physical Aspects of Oil Produc
tion and Fluid Injection.") 

Physical Aspects of Oil Production and Fluid Injection 

It was stated initially that the distinction between 
pressure maintenance and secondary recovei'y 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 injection operations are conducted be
comes important when consideration is given to pres
sure related physical changes in solubility, reservoir 
volume factor, and viscosity of reservoir oil; and 
other factors, which vary with change in reservoir 
pressure. It is the manner in. which these properties 
of tbe reservoir 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 processes. 

Solubility 

Figure i 7 is a graphic 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 i^ressure. A t 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 commonly referred to as the solution gas-oil ratio; 
and is generally expressed in terms of cubic feet of 
gas per barrel of oil at atmospheric pressure and res
ervoir temperature. It m i l be noted from examina
tion of Figure 17 that a progressive decrease in pres
sure below the bubble point pressure results in libera
tion of increasing volumes of gas from solution with 

* Tliis article is published by permission of MatUie\v Bpiitler & Co., Inc., 
of Aibanv, N, T. , and is taken from a fortbcomius publication, the Sixth 
Annual E O C E V MOUNTAIK SlINERAL LAW IHSTITUTH 
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the oil, with corresponding decreases in the quantity 
of gas remaining in solution. 

Shrinkage and Reservoir Volume Factor 

The reservoir volume of a barrel of oil varies be
cause of changes in the -̂olume of gas in solution witii 
the oil. Figure 18 is a graphic illustration of the man
ner in which the reservoir volume of a barrel of oil 
at atmospheric pressure and temperature, changes 
with decline in pressure. This relationship is referred 
to as the "reservoir volume factor." The reservoir 
volume factor is the number of barrels of reservoir 
space occupied by a single barrel of oil at atmospheric 
pressure and temperature, with its associated gas in 
solution at reservoir pressure and temperature. 
Shrinkage of reservoir oil is the change in volume; 
from reservoir to atmospheric conditions of pressure 
and temperature, or the reservoir volume factor 
minus one. The reservoir volume of oil with gas in 
solution is a maximum at the bubble point or satura-

DIFFERENTIAL LIBERATION SOLUBHITY OF 
RESERVOIR OILVS PRESSURE — 

P R E S S U R E I N C R E A S I N G 

"T Rgure 17. Sas Liberated from Solution and &as Remaining in 
Solution Versus Pressure. 
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R E S E R V O I R V O L U M E F A C T O R V S P R E S S U R E 

P R E S S U R E I N C R E A S I N G 

• Figure 18. Reservoir Volume Factor Versus 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 point, tbe reservoir volume of a 
barrel of residual oil decreases, until it reaches the 
value of unity at atmospheric pressure. 

Figure 18 shows that for each 1.4 barrels of re
sidual reservoir oil saturation, with pressure mainte
nance operations conducted near the bubble point 
pressure, ultimate oil recovery is reduced by only one 
barrel. In contrast. Figure 18 also shows that each 
1.4 barrels of residual reservoir oil saturation, with 
secondary recovery operations conducted near the 
abandonment pressure, reduces ultimate oil recovery 
hy approximately 1.4 barrels. This contrast of dif
ference in ultimate oil recovery for the same residual 
oil saturation is one of the itnporta.nt physical reasons 
for pressure maintenance operations yielding greater 
ultimate oil recovery than could be 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. Oil 
viscosity reaches its maximum value at atmosphere 
pressure. Minimum viscosity occurs at the bubble 
point pressure. Inasmuch as less work is required to 
overcome the effects of friction in moving oil through 
the formation at the lower values of viscosity. Figure 
19 again illustrates that pressure maintenance oper
ations are preferable to secondary recovery operations 
in achieving maximum ultimate oil recovery. 

Capillary Forces 

Capillary forces, which are a combination of wet
tability and surface tension effects, play a very sig
nificant role in the recovery of oil by water injec
tion operations. These forces cause water to move 
faster in the smaller, low permeability channels in the 
i-eservoir rock; and wiU 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 capillary 
forces is often referred to as "water imbibition." A 
reduction in oil saturation reduces the effectiveness 
of these capillary forces; consequently, they work 
most efficiently when the oil saturation is at or near 
its maximum value, and -̂ dscosity is at or near its 
minimum value. This condition exists at the bubble 
point pressure. Capillary forces can displace oil more 
efficiently with pressure maintenance operation than 
in secondary recovery type operations. 

Economic Aspects of Pressure Maintenance and 

Secondary Recovery Operations 

Pressure maintenance or secondary recovery opera
tion of a reservoir is not a low cost method of develop
ing additional oil reserves. Investment in lease and 
surface facilities rcquii'cd for such operations will 
frequently equal or exceed the investment required to 
develop the field for primary production. Increased 
operating cost stemming from the increased complex
ity of such operations results in a lesser operating 
profit per unit volume of additional oil produced than 
is realized from oil produced by primary operations. 
Investments for pressure maintenance and secondary 
recovery facilities are not made in the interest of 
conservation alone. Such investments are made l)e-
cause of the conviction, on the part of working inter
est owners, that increased net operating income, from 
sale of increased oil, will return the investment re
quired; and an additional sum of money which pro
vides adequate earnings on the investment. 

At the titne investment is required for pressure 
maintenance operation, the oil producing rate from 
the reservoir is generally at or near the maximum per
missible, consequeutl}'", the investment must be justi
fied by the fuiancial advantages resulting from pre
venting or minimizing future decline in the oil pro
ducing rate. Under tbese conditions, it may be several 

V I S C O S I T Y OF R E S E R V O I R O I L 
V S P R E S S U R E 

1.9 I 1 1 ) 1 ' ~ - T — 

P R E S S U R E i N C R E A S l N G 

• Figure 19, Viscosity of Reservoir Oil Versus Pressure, 
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years before working interest oivners realize signifi
cant additional income from tbeir investment. In
vestment required for pressure maintenance can nor
mally be carried by current income from tbe produc
ing properties. 

At the time investment is required for secondary 
recovery operations, producing rate from the reser
voir has generally declined to near tbe abandonment 
level. "Worldng interest owners must provide funds 
for capital expenditures from which no return can, 
be expected for a period of approximately two years. 
I '̂oUowing the jseriod required to obtain stimulation 
from secondary recovery operation, very substantial 
gains in net operating income may be realized from 
the project because of substantially increased pro
ducing rates. 

Payout and Return on Investment 

Generally speaking, tbe time required for increased 
oil production to return investment in secondary re
covery operations is 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 secondary 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 elect to adopt for a partic
ular reservoir will depend on the financial position 
of the worldng interest OA^mcrs and their preference 
for the short term profit or the greatest ultimate 
profit from the operation. 

Agreements Necessary^—Desirable Provisions 

Lease agreements must be modified by unit or 
cooperative injection agreements in order to conduct 
pressure maintenance or secondary recovery opera
tions. In any successful fluid injection operation, 
pressure gradients are created withiii the reservoir 
which cause migration of oil over distances greater 
than the dimensions of surface lease lines. This mi
gration of oil would result in a serious distortion to 
coi*relative rights of parties in interest to the various 
leases unless some effective means is devised for pre
venting migration of oil across lease boundaries, or 
rendering such migration acceptable without distor
tion of correlative rights. There are two methods 
commonly used for the protection of correlative rights 
with fluid injection operations. These are : first, unit
ization 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 
protectuig 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
duction from all of the leases within the unit, in lien 
of actual production from leases contributed to the 
unit. Unit operation has the further advantage of 
allowing the reservoir to be operated in the manner 
hest designed to achieve maximum ultimate oil. re
covery without the necessity of being concerned with 

migration of oil across arbitrarily establislied bound
aries. 

Unit agreements and their companion unit oper
ating agreements deal with many complex considera
tions, most of which are common to all unit operations. 
In recognition of this fact, the American Petrolenm 
Institute has established a subcommittee comprised 
of attorneys, engineers, and managers representing 
all segments of the oil producing industry, for the 
purpose of drafting model forms of luiit and unit 
operating agreements. This committee's efforts re
sulted in a first edition model form of unit agreement 
and unit operating agreement being adopted iu Jan
uary, 1957. These model form agreements have re
ceived widespread acceptance throughout the indus
try, which attests to the conscientious and considerable 
effort put forth by the committee members, all of 
whom were eminently qualified and thoroughly famil
iar with problems relating to unitization and unit 
operation. These model forms offer valuable assist
ance in drafting unit and unit operating agreements. 
It may be necessary to modify some of the provisions 
and add other provisions to ]3roperly deal with prob
lems peculiar to some reservoirs. Units involving Fed
eral 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 Seci'etary of the Interior, and 
the other governmental agencies concerned. The A P I 
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. 

One of the most important areas for improvement 
of present forms of unit and unit operating agree
ments relates to the methods established for resolving 
differences of opinion between working interest own
ers. It is essential that sound and workable methods 
for resolving these differences be established if the 
pressure maintenance or secondary recovery opera
tion is to proceed in an orderly and logical fashion. 
The voting procedure specified for the unit operators' 
committee in the unit operating agreement should 
generally be snch that a majority of the working in-
tei-est ownership can alter the magnitude or method 
of fluid injection in any manner which, in the ma
jority opinion, will increase ultimate oil recovery and 
profit from the unit operation. Voting procedures 
which allow a minority of working interest ownership 
to block improvements in unit oil recovery programs 
tend to promote dissension among working interest 
o-miers, and on occasion result in less than maximmn 
attainable oil recovery from a unit operation. Atten
tion to this feature of unit and unit oj^erating agree
ments will yield dividends in the form of increased 
ultimate oil recovery, and increased profit from unit 
operations. 

Cooperative Injection Agreements 

Pressure maintenance or secondary recovery oper
ations can, 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 selected as to either prevent or 
bring about compensating migration of fluids 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 injection agreements is a statement as to 
thc objective and principles to be served by the fluid 
injection contemplated. The objective can he stated 
simply and briefly as the desire of the parties to in
ject fluids for thc purposes of: (a) increasing 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 corre
lative rights of the parties will be accomplished. Co
operative inj ection agreements should also include 
designation of initial injection wells, with provision 
I'or additional wells as may be agreed to by thc parties; 
provisions for the sharing of costs of converting and 
equipping wells for injection, and the costs of in
jection; a statement of the terms and conditions of 
the sale of fluid for injection from one party to an
other, or in the alternative, a provision that each 
])arty is responsible for obtaining and injecting fluids 
into its injection 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 
thc cooperative injection operation should one or 
more of the parties elect to terminate the program. 
Such agreements should not require the injection of 
specific volumes of fki id because of the unpredictable 
variation of many physical factors which may well 
render injection 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 objectives. Such 
agreements are subject to all the inherent disadvan
tages of any agreement to agree, and therein lies one 
of the principal disadvantages to this type of opera
tion. In those instances where several gi'oups of work
ing interest owners are involved in a cooperative in
jection arrangement, an effort should be made to pro
vide for some reasonable means of settling differences 
of opinion among the various groups to the end that 
fluid injection operations may be continued in orderly 
fashion in the face of honest differences of opiion 
that inevitably arise. 

Lease and Farmout Agreements 

Lease and farmout agreements should not contain 
provisions that exert an influence on the well spacing 
pattern on which a field is developed. Operators 
should always have the opportunity to determine the 
]n'oper well S})acing pattern on the basis of physical 
factors as they are found to exist on obtaining factual 
data as to the nature of the reservoir rock and reser
voir fluids. Lease or farmout agreement requirements 
which bring about the drilling of unnecessary wells 
cause economic waste. Such agreements may also 
cause physical waste of oil because of delay in initiat
ing pressure maintenance operations occasioned by 
time required for drilling unnecessary' wells. 

Lease and farmout agreements should not contain 
provisions that restrict the manner in which produc
tion from a lease may be handled beyond the require
ment to accurately account for lease production. Me
chanical equipment for metermg and measuring lease 
l)roduction is now availa,ble which permits continuous 
metering and running of lease production to pipe
lines. This method of handling lease pi*oduction brings 

about substantial labor cost savings for lease opera
tion, as compared to presently conventional tanic bat
tery oil storage and measurement techniques. Econ
omy of lease operation benefits both royalty and work
ing interest owners, aud effects conservation of oil. 
Greater oil recovery is realized because lower operat
ing cost permits operation of wells to lower producing 
rates prior to reaching the "economic limit" of oper
ation. 

Compulsory Unitization 

The preceding discussion has dealt with voluntary 
forms of agreements for pressure maintenance and 
secondary recovery operations. One of the greater 
remaining roadblocks to broader application of im
proved oil recovery tecimiques is the problem that 
arises when working interest and royalty owners are 
unable to agree on any form of unitized or cooperative 
operation of au oil producing reservoir. Such a con
dition usually arises because of failure of a portion 
of the working interest, a.nd /or royalty interest owner
ship, to properly appreciate the physical principles 
involved in the oil producing mechanism. Occasion
ally such a condition arises from a deliberate and 
non-cooperative attitude stemming from purely selfish 
motives, and an attendant desire to capitalize, at the 
expense of the other workiug interest owners, on a 
nuisance position. The survival of an economically 
healthy oil producing industry demands improved 
understanding of the physical principles governing 
oil production, as well as an enhanced sense of moral 
responsibility on the i^art of working and royalty in
terest owners. The alternate solution, which will 
preserve an economically healthy oil producing in
dustry, is compulsory unitization. As with any com
pulsory program, adequate and reasonable safeguards 
must be established to protect the rights of working 
interest and royalty interest owners. Protection must 
he afforded the majority against abuses by a minor
ity; and conversely, the interests of the minority must 
be protected against abuses from a majority. Compul
sory progxams should require approval by qualified 
regulatory agencies acting both judicially and admin
istratively; subsequent to showing by petitioners for 
establishment of such 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 such a program, and that oper
ations contemplated wiU promote the conservation of 
on and gas. 

Conclusion 

Consideration of the physical factors relating to 
production of oil from underground reservoirs reveal 
that pressure maintenance operation wiU usually re
cover more oil than will secondary recovery operation. 
Ultimate net income to both royalty and working in
terest owners is usually greater for pressure mainte
nance operation than for secondary recovery opera
tion. The world supply of oil is presently such that 
preservation of an economically healthy domestic oil 
producing industry requires recognition, aggressive 
promotion, and application by all segments of the in
dustry, of producing methods that yield greater net 
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 i^roducing practices is essential to pres
ervation of an. economically healthy oil producing in
dustry. 
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Fluid Inlection 
Proiects 
and Unit Operations 

In the State of Coloracio 

By A. J . JERSIN, '49 

As of January 1960, the oil industry discovered an 
estimated total of 3,217,000,000 barrels of oil in place 
in the state of Colorado. Of this volume of oil in 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 result of fluid injec
tion projects now in operation, an estimated volume 
of 543,000,000 additional barrels of oil will be recov
ered over and above primar;^ i-eserves, for a total state 
oil reserve of 757,000,000 barrels. These figures repre
sent a recovery of about 41 per cent, which will be 
larger with the commencement of new fluid injection 
systems now in the formulative stage; and it is very 
likely that improved methods of recovery such as 
insitu combustion and use of miscible fluids will yield 
an even greater per cent of recovery than can now be 
predicted with conventional methods. 

Throughout this article, a directed effort was made 
to eliminate use of the phrases "secondary recovery 
project" and "pressure maintenance project." Here
tofore, when using these two phrases, fluid injection 
projects were classified in accordance with the follow
ing definitions adopted by the Interstate Oil Compact 
Commission: 

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

The definitions of the phrases cited above are not 
accepted by tbe entire oil industry, and in some in
stances, tbe meanings of the phrases have created cx-
tremel}^ controversial discussions because of far-reach
ing effects. It is my sincere hope that the matter -will 
again be discussed by oil-industry representatives and 
organizations in an eifort to arrive at acceptable defi
nitions before costly lawsuits are brought about need
lessly by having these terms become commonplace in 
forthcoming legal documents and statutes. 

The first fluid injection project to function in Colo
rado was started in the "Wilson Creek field, Kio Blanco 
County, on May 14, 1946, when gas was first injected 
into the Morrison formation. Our second fiuid injec
tion project began in November 1950, in the form of 
a pilot gas injection system for the Weber reservoir 
of the Rangely field, also in E-io Blanco County. The 
flrst fluid injection system to use water started Sept. 
18, 1956, when water was initially injected into the 
" B " sand of the "Wfllard field, Logan County. 

* The bulk of this article Is a condensation of material prepared by the 
author and the engineering staff of the Commission, for a book entitled, 
"Mineral Resources of Colorado—-First Sequel", prepared under the supervision 
of S. M . Del Rio, engineer of mines and mining gcologisL, Golden, Colo., and 
published by ihe Mineral Resources Board of Colorado, 
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As of January 1960, 23 different fluid injection 
l^rograms were in operation, and plans were well un
der way in six other fields for instaUation of some 
type of fluid injection equipment. Of these 23 active 
programs, over 80 per cent were started since January 
1957, and are located in 21 different oil fields. Sixteen 
of the programs utilize water injection systems; four 
utilize gas injection systems, and three utilize both 
water and gas injection systems. 

Generally, none of these injection projects have 
been in operation long enough to allow a concrete de
termination of the degree of effectiveness; however, 
performance data accumulated thus far are favorable. 
Following is a veiy brief outline of each fluid injection 
project operating in Colorado, aud approved by the 
Oil and Gas Conservation Commission as of daniiary 
1960. 

Adena Field—'"J" Sand 

On May 26, 1953, the Falcon Seaboard Drilling 
Oo. completed the No. 1 Snodgrass, N E NAV, Section 
20, Township 1 North, Range 57 West, Morgan Coun
ty, as the discovery well. This field is the largest oil 
field discovered to date in the Benver-Julesburg Basin, 
and was completely defined by 170 oil wefls on 40-
acre 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 covers about 4,650 acres. 
The average net sand thickness is 30 feet, with an 
average porosity of 19.7 per cent and average perme
ability of 356 millidarcys. The field is basicafly a 
stratigraphic trap which dips to the west at a rate of 
only 48 feet per mile. 

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

Primaiy recovery of oil hy competitive production 
methods, with a limitation of 125 barrels of oil per day 
and a penalty GOR of 1200 to 1, was estimated to be 
40,365,000 barrels, or approximately 30 per cent of 
the original oil-in-place. With unitization and the gas-
oil contact water injection, 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 barrels, whicb is in excess of 50 per cent of the 
volume of oil-in-place. 

The water injection program was started February 
25, 1957. As of Jan. 1, 1960, 65,016,637 barrels of 
water were injected into the reservoir through 38 
water injection wells, with a cumulative volume of 
production of 31,137,936 barrels of ofl, and 30,917,500 
M C F of gas. 

Badger Creek Fieid—"D" Sand 

The " B " sand reservoir of the Badger Creek field 
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is a stratigraphic trap with a pinch-out to the east and 
a water table on tbe west, north, and south, discov
ered by the Forest Oil Corp.'s No. 1 C. D. Causey 
wen, SW NW, Section 23, Township 2 South, Range 
57 West, Adams County. The pay sand covers an ai-ea. 
of approximately 1430 acres, with an averag'e 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 connnenced Sept. 8, 
1958. The pattern of the plan is best described as a 
diagonal alternating line drive in which every other 
row of wells in a N E SW direction became injection 
wefls. There are 17 injection wells in operation, and 
as of Jan. 1, 1960, 2,159,435 barrels of water ŵ ere 
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 wiU be recovered by water injection 
operations, for a recovery factor of 43.7 per cent. 
Cumulative production from 36 completed wefls in 
the field is 2,671,407 barrels of oil, and 1,453,103 M C F 
of gas as of Jan. 1, 1960. 

Black Hollow Field 

On July 30, 1953, Tbe Ca,lifornia Co. (now unit 
operator) completed the No. 1 Baiamonte well, N E 
NW, Section 6, Township 7 Nortb, Range 66 West, 
Weld County, as the discovery well. This reservoir, 
which is a dome, was completely deflned 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 barrels 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 M C F of gas. 

Canadian River Field 

On Apr i l 7, 1956, the Cabeen Exploration Co. com
pleted the discovery well in the Dakota-Lakota forma
tion, N W NW, Section 11, To-wnship 9 North, Range 
78 West, Jackson County. Subsequently, 10 oil wefls 
and two gas wells were completed in this reservoir. 

Gas is being injected through one injection well in 
the gas zone. The initial injection of gas began July 
9, 1958, and as of the beginning of this year, 331,232 
M C F of gas was injected into the reservoir. The cumu
lative production figures as of Jan. 1, 1960, were 313,-
107 barrels of oil, and 1,374,259 M C F of gas. 

Dune Ridge Field 

Thirteen oil wefls completed in the " B " sand de
fined the limits of the field which was discovered on 
June 20, 1954, by Sbefl Oil Co.'s State No. 1 well, 
N W SE, Section 32, Township 7 North, Range 52 
West, Logan Coimty. 

It was estimated that the primary recovery of oil 
wordd be 700,000 barrels, and that an additional 200,-
000 barrels would be produced as a result of gas in
jection. Gas injection commenced August 1955, and 
was discontinued Feb. 4, 1959, during which period 
a total of 1,167,813 M C F of gas was injected. 

A water injection program was started in Febru
ary 1958, and water is now being injected into the " D " 
sand through five injection wells located on the west 
edge of the field. As of Jan. 1, 1960, there had been 
1,366,495 barrels of water injected. A n 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 barrels, or 49 per cent of the original'oil-
in-place. 

As of January 1, 1960, 1,094,783 barrels of ofl, and 
1,674,871 M C F of gas had been produced from this 
reservoir. 

Forf Morgan Field 

The Fort Morgan Field was discovered in May 
1954, with the completion of S. 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. FoUo-wing this discovery, drilling continued 
at a slow rate until 10 wells capable of producing from 
this reservoir were completed in Apri l 1955. The 
reservoir primarily contains gas, with a small but sig
nificant oil band on the down-dip side of the strati
graphic trap which covers approximately 2,200 acres. 

Gas has been injected through one injection well 
since July 1958, and as of Jan. 1, 1960, 729,086 M C F 
of gas was injected into the reservoir. Cumulative 
production as of Jan. 1, 1960, was 107,582 barrels of 
oU and 3,336,558 M C F of gas. 

Graylin-Norfhwest Field—"D" Sand 

The British-American Ofl Producing Co. completed 
the " D " sand discovery well May 2, 1951, which was 
their Monroe No. 1, N E SAV, Section 7, Township 8 
North, Range 53 West, Logan County. Forty-one pro
ducing wells were completed in this reservoir, which 
is a combined stratigraphic tra.p and anti-cline cover
ing au 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 permeability of 344 millidarcys. 

The original oil-in-place was calculated to be 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 is 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 ofl, which represents 40 per cent of the original 
oil-in-place. 

Cumulative production as of Jan. 1, 1960, was 
6,807,534 barrels of ofl, and 9,345,881 M C F of gas. 

Jackpot Field 

This field was brought in on Jan. 7, 1955, when 
J. L . Nelson completed the discovery well, N W SW, 
Section 1, Township 6 North, Range 59 West, Morgan 
Coimty, in the " D " sand fonnation which is a strati
graphic trap, the limits of which were defined by 36 
commercial wefls. The Unit area consists of 2,320 
acres, and is being operated by tbe Monsanto Chemieal 
Go. 

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 
was estimated to be 1,064,000 barrels, or about 19 per 
cent of the original oil-in-place. A n 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 production from the " D " sand, as of 
Jan. 1, 1960, was 995,702 barrels of oil, and 1,737,745 
M C F of gas. 

Kejr Field (North Unif) 

On Apr i l 18, 1955, the Sohio Ofl Co. completed the 
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No. 1 Kejr " A " well, SE SE, Section 2, Township 2 
Sonth, Range 56 West, Washing-ton Cotinty, in thc 
" D " sand formation. Snbseqnently, there were 17 wells 
completed in this common source of oil, which is pri
marily a stratigraphic trap underlying approximately 
840 acres. 

A peripheral-tj'pe 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, witb an additional 
1,500,000 barrels of oil estimated a.s recoverable due 
to water injection. Cumulative production figures as 
of Jan. 1, 1960, were 1,044,723 barrels of oil, and 
403,239 M C F of gas. 

Kejr Field (South Unit) 

On Dec. 3, 1955, the discovery well for the soutb 
portion of the Kejr field was completed by tbe 
Dawson-Cramer Company. The well is the No. 1 Kejr, 
NE NW, Section 14, Township 2 South, Range 56 
West, Washing-ton County, completed in the " D " sand 
formation. A total of 14 commercial oil wells defined 
this reservoir. 

A water injection plan began Sept. 18, 1958, utiliz
ing five injection wells at tbe present time, and as of 
Jan. 1, 1960, there have been 643,239 barrels of water 
injected. The Sinclair Oil & Gas Go. 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 injection, for a total recovery factor of 41.7 
per cent. As of Jan. 1, 1960, 721,829 barrels of oil, and 
213,137 M C F of gas were produced from this reser
voir. 

Leader Field 

Ginther, Warren & Ginther completed the No. 1 
G. 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 discovery -woW 
of this field. One gas well and six oil wells define the 
limits •of this reservoir, which is a stratigraphic trap. 
The Unit area Includes 1,040 acres of land. Both water 
and gas are being injected into this reservoir. Injec
tion of gas commenced in Apr i l 1957, through tbe dis
covery- well, and as of Jan. 1, I960, there have been 
715,677 M C F of gas injected. Initial injection of water 
started hi another well on Sept. 11, 1959, and as of 
Jaai. 1, 1960, 18,051 barrels of water w-ere injected. 
Cumulative production as of Jan. 1, 1960, was 135,389 
barrels of oii, and 872,641 M C F of gas. 

Lewis Creek Field 

The discovery well for this field 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 Nortb, Range 53 West, 
Logan County. Subsequently, 23 commercial wells 
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-Ameriean. 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. As of Jan. 1, 
1960, 1,346,455 barrels of water were injected into the 
reservoir, with a cumulative production of 3,019,158 
barrels of oil, and 2,596,805 M C F of gas. 

Little Beaver Field—"D" Sand 

The " B " 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. Tbe reservoir was completely defined by 
70 oil wells, and is a stratigraphic trap monoclinal 
structure with a porosity pinch-out on the east and 
southwest, and an aquifer on tbe down-dip portion. 
The average porosity is 20 per cent, with an average 
permeability of 300 millidarcys. A n estimated voHnne 
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 is indicated that additional recov
ery hy water injection will be 8,149,600 barrels of oil, 
for a' total recovery of 17,550,600 barrels. The Unit 
area consists of 2,688 acres, and is being operated by 
tbe Continental Oil Co. 

The injection of water into this reservoir began on 
Oct. 16, 1958, and as of Jan. 1, 1960, 10,958,827 bar
rels of water have been injected, utilizing 33 injection 
wells in a "five-spot" injection plan. Cumulative pro
duction figures as of Jan. 1, 1960, were 8,927,052 bar
rels of oil, and 7,407,732 M C F of gas. 

Little Beaver—East Field 

This field was discovered Nov. 24, 1954, with the 
completion of Vaughey & Vaughey's No. 1 Downing 
well, located in the N E N E , Section 34, Township 1 
South, Range 56 West, Washington County, in the 
" D " sand 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. Primaiy recovery 
of oil 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
eiy factor of 50.1 per cent. 

The injection plan is a line-type fiood on tbe down-
dip edge of the reservoir, utilizing five injection 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 produc
tion figures of 1,825,255 barrels of oil, and 1,870,947 
M C F of gas. 

Luft Field 

Tbe Plains Exploration Co. discovered this field on 
Apr i l 20, 1952, by thc completion of its No. 1 Conrad 
Luft, Jr. well, N E SW, Section 17, Township 8 North, 
Range 53 West, Logan County, in the " D " sand forma
tion. Tliis reservoir is a trap created 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 laud, which is being operated by tbe 
Shell Oil Co. A peripheral water injection plan, is now 
utilizing 13 water injection wells. 

Total recovery of oil from this reservoir is esti
mated at 2,825,000 barrels of oil, 1,175,000 barrels of 
which is attributed to the water flood program. In
jection of water into this reservoir began on Jan. 23, 
1959, aud 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 M C F of gas. 

Phegley Field 

On June 6, 1955, the discover '̂' well was completed 
in the " D " 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, Township 1 South, 

20 THE MINES MAGAZINE • DECEMBER, 1960 

t 0 3 I O 2 

WEBER SAND 
BI.AA'CO COUNTV 
J\mc 30, I06n 

R A N G E L Y F IELD 
Websr Raservoir 

RID Blanco County, CajDrado 

Rangely Fieid, Weber Sand, Rio Blanco Coun+y, June 30, I960. 

Range 55 West, Washington County. This reservoir is 
a combined sti'atigraphic and structural trap, deflned 
by 14 commercial wells, covering an area of approxi
mately 1,600 acres, which is now being operated by 
the Cliamplin 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 recovery being 40.4 per cent of the original oil-
in-place, or 2,304,430 barrels. A "five-spot" injection 
plan is being employed, utilizing 11 injection wells. 
The initial injection of water was on Oct. 8, 1959, and 
as of Jan. 1, 1960, 216,367 barrels of water were in
jected, at which time the cumulative production was 
766,012 barrels of oil, and 212,674 M C F of gas. 

Plum Bush Creek Field 

On Dec. 7, 1954, the Kjmbark Co. completed tbe 
discovery well in the " J " sand of this field. This well 
is the No. 1 Porter, located in the SW SW, Section 30, 
Township 2 South, Range 55 West, Washington Coun
ty. This reservoir is a combined structural and strati
graphic trap completely defined hy 40 commercial 
wells, and underfles 2,640 acres of land, with the Con
tinental Oil Co. as Unit operator. 

The estunated primary recovery of oil is 8,975,600 
barrels, or 23 per cent of the original oil-in-place. A n 
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" injection program is in use in the 
field, and 21 wells are being used as injection wells. 
Initial injection of water began on June 15, 1959, and 
as of Jan. 1, 1960, there had been 2,237,350 barrels of 

water injected, with cumulative production figures of 
2,983,681 barrels of oil, and 974,207 M C F of gas. 

Rangely Field—Weber 

The Weber reservoir of the Rangely field was dis
covered in August 1933, by The California Co., with 
the completion of its Raven No. 1 well located in the 
N W SE of Section 30, Township 2 North, Range 102 
West, Rio Blanco 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. II created development activity in 
boom proportions. The reservoir is a trap created by 
an asymmetrical 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 thick, with the oil-pay interval 
distributed through the uppermost 550 to 600 feet. 
The averag-e porosity is about 12 per cent, and the 
average permeability is from 10 to 15 miflidarcys. Thc 
ofl zone is overlain with a relatively small but signifi
cant gas cap in the crestal area. 

Productive 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 CaUfornia 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, 1950. 
A dispersed type of gas injection operation was in fu l l 
swing by all operators by November 1952, when 18 
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•w Rangely Field, Weber Sand. Daily average oil produced and 
water injected, barreisx IOOO; daily average gas produced and gas 
injected, MCF x IOOO. 

wells were injecting- gas as a result of an order issued 
by tbe Oil and G as Conservation Commission. Tbe field 
was unitized Oct. 1, 1957, and The California Co., 
designated as Unit operator, is now injecting both 
water and gas. The gas injection 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 injection 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 injection, for a total 
recovery of 788,000,000 barrels of ofl. 

As of January 1, 1960, the volume of gas injected 
was 193,173,430 M C P of gas, and volume of water 
injected was 8,760,514 barrels. Cuiuulative production 
figures as of Jan. 1, 1960, were 276,426,933 barrels of 
ofl, and 349,965,784 M C F of gas. 

Roggen-Sou+hwesf Field 

The discovery well for the Roggen-Southwest field 
was completed Nov. 5, 1953, in the " D " sand forma
tion. This well was the Spears Pree Clinic No. 1 Zim-
bleman, located in tbe SE NE, Section 22, Township 
2 North, Range 63 West, Weld County. A total of 
nine commercial oil wefls defined the productive limits 
of tins field. 

Only one water injection well is presently being 
utilized to flood this reservoir. It was estimated that 
the primary recoveiy of oil would be 570,000 barrels, 
and that by the injection of water, an additional 220,-
000 barrels would be recovered, for a total recovery 

• Rangely Field, Weber Sand. Cumulative oil production and 
water injection—millions of barrels. Cumulative gas production and 
injection—-MCF X 1,000,000. 
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of 790,000 barrels of oii. Injection of water began on 
Nov. 14, 1957, and as of Jan. 1, 1960, 624,846 barrels 
of water bad been injected into the reservoir, at whieh 
time 549,042 barrels of oil, and 1,037,506 M C F of gas 
had been 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 Sinclair Ofl Co. on Oct. 23, 1951, by tbe 
completion in the " D " sand of its W. M. Phillips No. 
1 well at approximately 5100 feet. The reseiwoir is a 
stratigraphic trap with no significant structure, which 
is typical of most " D " sand reseiwoirs in the Denver-
Julesburg Basin. The averag'e net pay of the field is 
approximately 13 feet. Pour wefls were completed in 
this field, on 20-acre locations. Recovery estimates for 
this small reservoir are 92,000 barrels of oil by pri
mary methods, and 73,000 barrels of additional oil by 
the injection of water, for a total estimated recovery 
of 165,000 ban^els of ofl. 

The initial injection of water began on Sept. 18, 
1956, and as of Jan. 1, 1960, there had been 264,523 
barrels of water injected, at which time cumulati\'e 
production flgures were 143,738 barrels of oil, and 
153,269 M C F of gas. 

Wilson Creek Field 

The Wilson Creek field was discovered by the com
pletion of the Unit No. 1 wefl located in the SW NW, 
Section 35, Township 3 North, Range 94 West, Rio 
Blanco County, drilled jointly by the Texas and Cali
fornia companies. The well was drilled on a closed 
anticline in 1938, and encountered oil in the basal 
Morrison formation. Twenty-one commercial oil wells 
were completed in the Morrison formation, and 18 
wells were completed in the Entrada formation. It is 
interesting to note tbat the surface elevations of the 
wells vary from about 7600 to 8600 feet, and for many 
years, it had the reputation of having' the highest pro
ducing ofl well in the world. The Morrison formation 
has an effective pay section ranging from 20 to 35 
feet, with productive limits of the reservoir extended 
over approximately 3890 acres. 

Gas was iifltially injected into the Morrison forma
tion on May 14, 1946, and in January 1959, a water 
injection project was commenced. As of Jan. 1, 1960, 
7,094,838 M C F of gas, and 642,523 barrels of water 
had been injected, with cumulative production from 
the Morrison reservoir being 25,828,405 barrels of oil, 
and 13,505,777 M C F of gas. 

Discovery of oil in the Entrada farmation occurred 
in March 1941. This reservoir covers an area of ap
proximately 1298 acres, and has a veiy active natural 
water drive. To supplement this natural water drive, 
the operators commenced injecting gas into the En
trada formation in October 1956, and as of Jan. 1, 
1960, a total of 1,160,304 M C F of gas had been in
jected. Cumtflative production from the Entrada res
ervoir, as of Jan. 1, 1960, was 16,680,553 barrels of oil, 
and 4,242,579 M C F of gas. 

Xenia-West Field-—"J" Sand 

The discovery of oil in the " J " sand reservoir of 
the Xenia-West field was made on Dec. 23,1954, when 
the Kingwood Oil Co. completed its No. 2 Snyder well, 
located in the SW SE, Section 2, Township 2 North, 
Range 54 West, Washington County. This reservoir 
is a combined stratigraphic and structural trap, com
pletely defined by 15 oil 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 been injected. 

Primary reserves have been estimated at 380,000 
barrels of oil, and it was furtber estimated that an, 
additional 950,000 barrels would be recoverable by 
water flood. The cumulative production as of Jan. 1, 
1960, was 1,063,260 barrels of ofl, and 813,871 M C F 
of gas. 

Included as a part of this article is a tabulation of 
all producing Federal units in Colorado which are 
operating -without any type of fluid injection, as of 
Jan. 1, 1960. 

More detailed information concerning thc subject 

of this article may be found in a book entitled, "Mhi-
eral Resources of Colorado—First Sequel," prepared 
under the supervision of S. M. del Rio, engineer of 
mines and mining geologist, Golden, Colo., and pnb
lished by the Mineral Resources Board of Colorado. 
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PRODUCING FEDERAL UNITS BEING OPERATED WITHOUT A N Y TYPE OF FLUID INJECTION PROGRAM 

Discovery Well To: 1 -1-60 

Field 
Date Discovery Cumulative Production 

Field County Unitized Reservoir Acreage Name Location Dafe Oil iBbis.) Gas (MCF) 

Douglas Creek Rio Blanco 2/1/38 Dakota 4,411 Superior Oil Co. NW SW 7/1/43 0 6,880.420 
#1 Unit 5-3S-iO!W 

6,880.420 

Powder Wash MoHat 7/1/39 Ft. Union- 9,018 Mt. Fuel Supply SE NW NE 4/9/31 2,886,023 50,001,023 
Wasatch B. W. Musser #1 5-1 IN-97W 

50,001,023 

Piceance Creek Rio Blanco 1/1/40 Green River 62,477 White Eagle Oil Co. SW SW 8/28/30 0 17,293,577 
# 1 Fordham 9.2S-96W 

17,293,577 

Maudlin Gulch MofFat 7/J/45 Morrison- 7,235 Texas Co.—Frontier NW NW Nov. 1947 i.i 95,496 259,084 
Sundance Ref. #1 Unit 35-4N-95W 

i.i 95,496 

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

16,001,263 1,801,793 

Asbury Creek Mesa 8/31/49 Dakota 720 Amerada Pet. Co. C SE NE 12/16/49 0 1,794,912 
Asbury Creek I4-9S-I0IW 

1,794,912 

Unif # 1 12/20/51 0 227,743 
HIghline Canal Mesa 8/10/51 Dakota 10,267 Amerada Pef. Co. 

Unif #1 
NW SE NE 
2-9S-I03W 

Bar X Anticline* Mesa 9/30/52 Dakota- 1,971 Frontier Ref. Co. NW 4/30/53 0 1,936,319 
Morrison Bar X Unif #1 3I-8S-I04W 

1,936,319 

McCallum Jackson 12/29/52 Dakota-Lakota 8,292 Continental Oil NW NW Dec. 1926 3,458,969 285,127,073 
Co, f f : I Sherman j2.9N.79W 

3,458,969 

Twin Buttes Garfield 6/26/53 Morrison 3,762 Greenbrier OII C NW NW 10/10/51 0 2.500,093 
Co. f f : 1 Gov't. 24-5S-I02W 

2.500,093 

Ace Moffat 6/25/54 Ft. Union- 6,400 Mt, Fuel Supply SE NW NE 4/9/31 96,096 3,651,020 
Wasatch B. W, Musser # 1 5-1IN-97W 

96,096 3,651,020 

Thornburg Moffat- 4/13/55 Weber- 3,760 Marland Oil Co, SW NW 3/27/25 753,598 8,497,476 
Rio Blanco Sundance Wymore # 1 I6-3N-9IW 

753,598 8,497,476 

Douglas Creek-- Rio Blanco 1/18/56 Weber 32,356 Phillips Pef. Co, 
#1—"A" Douglas 

NW NE 4/23/56 10,324 2,059,108 
North 

Phillips Pef. Co, 
#1—"A" Douglas I9-IS-iOIW 

4/23/56 10,324 2,059,108 

* Unit extends into Utah 
Prod, Colo, Portion oniy 
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Guides you in practical methods for-
more efficient mining operations 

Mining metliofls and practices for 
more eCfleient prospecting, explo
ration, and development ot ore 
and mineral deposits are fu l ly de
scribed i n this booli. It treats 
major elements involved i n eacti 
of tbe varied types of mining 
problems presented, analyzes each 
problem as a whole, and guides 

you in selecting the best methods 
and machines for solving it. Here 
is comprehensive information on 
mining engineering, economics, 
and technology—a book that cov
ers underground, surface and 
placer mining, both coal and 
metal mining. 

ELEMENTS OF MINING 
B y G E O R G E J . Y O U N G 

Former ly Western Edi tor , 
Engineering and Min ing Journal 

4th E d . 755 pages, 6 x 9, 428 iilus., $9.50 
The tiook brings you practical, dependable 
facts that w i l l help you eliminate costly 
tr ial-and-error steps f rom any number of 

jobs in prospecting, boring, transportation, 
drainage, ventilation, i l lumination, opera
tion, and other major areas. 

The well-balanced discussion includes 
reference to geology where appropriate. 
Emphasiz ing engineering principles, the 
book furnishes clear, weU-illustrated de
scriptions of machinery and mettiods. 

Check these contents 
Introduction 

Prospecting 

Boring 

Driiline for Blast
ing Purposes 
Rock Breaking 

Blasting Rock 

Transportation and 
Hoisting 

Mine Drainage 

Ventilation and 
illumination 

Support of Mine 
Workings 
Open-pit Mining 
Alluvial Mining 
Development 
Underground 
Methods 
Mine Organization 
and Operation 
Mine Accounting 
Accidents and 
Miner's Diseases 
Examination of 
Mineral Deposits 

Order your copy today from 

THE MINES MAGAZINE 
G O L D E N 
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A Profile-

Golden Cycle 
Corporation 

By MAX W. BOWEN, '24 

MAX W. BOWEN, '24 

Golden Cycle Corp. was incorporated in November, 
1895 as the Golden Cycle Mining Co., tbe name 
changed in April , 1915 to The Golden Cycle Mining 
and Reduction Co. and in July, 1929, the name again 
changed to The Golden Cycle Corp. The company be-
gan as a mining company, hut later entered the milh 
ing business and when it was acquired by the Carlton 
interests, it was still further diversified. The original 
Golden Cycle Mining Co. was owned largely by the 
John T. Milliken Interests of St. Louis, Mo., who sold 
95 per cent of tbe capital stock to A. E . Carlton in 
March, 1915. The Carlton interests then acquired the 
Midlaud Railroad just prior to World "War I, but dur
ing the war all but the branch line, called the Midland 
Tenuiual Railroad, was abandoned. Thus within a 
period of very few years the Carltous had acquired 
active mines in the Cripple Creek-Victor District, the 
Golden Cycle M i l l and the Pikes Peak Fuel Co. in 
Colorado Springs, as well as the main railroad serving 
the District. 

The Carlton brothers, usually referred to as A . E . 
and L. {}., were very farsighted and realized that to 
have a well integrated operation they should have first 
a continuing source of ore, the transportation facilities 
to get the ore to their mill in Colorado Springs, as well 
as ore haulage in the District—^which they had devel
oped under the name of The Colorado Trading and 
Transfer Co.—and a coal mine (Pikcview Mine) to 
furnish fuel for the roasting of District ores and used 
later to generate power to run the mill and coal mine. 
Also, since business was unusually good in the Dis
trict, they acquired control of a bank which has been 
the only bank operating in the District for manj' 
years. 

The Carltons also branched out into the beet sugar 
business having acquired control and operated The 
Holly Sugar Corp. and the Franklin County Sugar 
Oo. and other subsidiary companies active in the sugar 
and petroleum businesses. 

After the closing of the Portland Gold Mining-
Co.'s Independence MiU at Victor, Colo., in 1928; the 
Golden Cycle Mi l l continued to treat all of the ore 
mined in tbe Cripple Creek District with the excep
tion of two brief periods when the Cameron Mi l l 

24 

THE AUTHOR 

Since 1929 Max W. Boiven, a 192-1 graduate of the 
Colorado School of 3Iines, has been in various man
agerial and supervisory capacities with Golden Cycle 
Corp. For the past 10 years he has served as vice 
president and general manager of the company. 

Mr. Bowen ivas a member of the Board of Trustees 
of the Colorado School of Mines for 12 years a,nd this 
spring received the School's Distinguished Achieve
ment Award. In 1959 he was president of the Colo
rado Mining Association. 

1 n 

• Top picture is a view of Cripple Creek, Colo., taken Sept, 28, 
I960. Lower picture shows Victor, Colo., as it looks today. 
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treated the ore from the Cameron Mine and when the 
Cripple Creek Mi l l was built on Globe H i l l in the Dis
trict to treat the ore from the Stratton Estate prop
erties and also that ore from the Carbonate Queen 
iline, 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 Golden Cycle Mi l l burned in 1907, 
and was rebuilt. The new mill had its first fu l l year's 
operation in 1908, and through 1949 had treated 
13,564,982 tons of ore from tbe Cripple Creek District 
and 794,280 tons from other districts in Colorado or a 
total of 14,359,262 tons having a gross value of $182,-
961,359. This value is based upon $20 per ounce price 
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,-
000,000), the Golden Cycle Mih treated over 40 per 
cent of this ore. The gold content of the Cripple Creek 
ore varied from 0.30 ounces per ton to 1.08 ounces per 
ton. Based on a price of $35 per ounce, the value 
varied from $10.50 to $37.80 per ton. 

The Golden Cycle Mi l l installed Edwards-type 
roasters when it was being rebuilt after the fire, and 
since this type roaster had proven so successful in 
Australia where ore similar to District ore was being 
milled, these roasters gave the best results obtained to 
that time on Cripple Creek ores. This accounted large
ly for the success of the early operation of the Golden 
Cycle Mi l l and its long continuous operation. 

The general process was as follows; Crushing to 
size of approximately one eighth inch, roasting, wet 
grinding in cyanide solution to minus 16 mesh, blan
keting (amalgamation of blanket concentrates), sand-
slime separation and leaching of sands in large diam
eter sand tanks, thickening and agitating in both 
mechanical 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 cyanide solutions first in zinc shav
ings boxes which were later replaced with zinc dust 
precipitation presses; the zinc precipitate was refined 
in Rockwell type furnaces and the resulting bullion 
was shipped to the United States Mint in Denver. 

The Carltous decided in 1929 to add a fiotation 
unit to the Golden Cycle M i l l for treating base metal 
as well as gold-silver ores from other parts of Colo
rado. The writer ,ioined the Cycle M i l l staff at that 
time and designed snch a. plant which was installed 
and it continued to operate until the Cycle Mi l l was 
closed in early 1949. This flotation section treated gold, 
silver, lead, copper, zinc ores, making a shipping grade 
of lead-copper and zinc concentrates; the flotation tails 
were treated in the cyanide plant to recover any re
maining gold-silver values. 

The treatment of base metal ores was discontinued 
in tbe middle or late 1930s as the base metal market 
became 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 thereby 
eliminated on a large tonnage of head ore, as only 
about 3 per cent of the tonnage (the pyrite concen
trate) had to be roasted. 

However, at the begimiing of the World War II, it 
\̂'as deemed advisable to again resume tho milling of 

base metal ores produced in Colorado, since by so do
ing we were permitted to continue to operate the Crip
ple Creek District 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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• The Carlton Mill started treating ore in May 1951. 

lead/copper concentrates and zinc concentrates which 
were sliipped to the smelters. However, at the end of 
the war the base metal mining industry in Colorado 
suffered greatly, so wc were not justified in continu
ing treating this type of ore in the flotation plant 
(which resulted in the Cycle M i l l discontinuing the 
purchase of base metal ores). This section of the mill 
resumed the treatment of low grade and dinnp ore 
until the Cycle Mil l was closed. 

The Pikes Peak Fuel Division, a wholly owned 
subsidiary of The Golden Cycle Corp., produced and 
sold lignite coal at its I*ikeview 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 capacity to thc city of Colorado 
Springs, thereby insuring the city of sufficient power 
capacity to serve the numerous armed services estab
lishments in tbe i-egion. 

The Fuel Division also operated a sand, crushed 
rock aud 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, 
crushed rock aggregate was produced in the Cripple 
Creek District 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 as 1500-1600 tons 
per day, plus a freight haul back to Cripple Creek. 
However, at the close of World War II, the operations 
in the District had become so disrupted that the ton
nage of ore being shipped did not justify the con
tinued operation of the railroad—especially since the 
railway unions made exhorbitaut demands. Conse
quently, the Corporation abandoned the operation, 
sold the rail and rolling stock aud simultaneously de
cided to move the mill to tbe Cripple Creek District. 

The Carltcui Mil l , which was completed and started 
treating ore in May 1951, was similar to the Cycle 
Mil l , so far as treatment processes used. However, the 
knowledge gained through processing Cripple Creek 
ores for nearly 40 years helped to develop new tech
niques, so that one might say that the Carlton. MiU was 
a newly improved Cycle Mil l . 

Briefly, the present flowsheet employed in the 
Carlton MiU is as foUows: Ore is crushed and auto
matically sampled, ground to approximately all minus 
80 mesh, subjected to flotation where about 90 per 
cent of gold values are recovered in 3 per cent of the 
tonnage as a sulpbo-telluride concentrate. This con-
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eentratc is tiiiclfened and filtered and fed as a slurry 
{78 per cent solids) to a Dorrco-FJnosolids Reactor 
(roaster) wherein the snlfur and tellnrinm are elimi
nated as their respective oxides. This type roasting- is 
called "autogenons roasting" in that thc snlfnr in the 
pyrite produces the fuel to complete the roast. The 
calcined concentrates are then subjected to the usual 
cyanide treatment and finally join the fiotation tail
ings which have been thickened and agitated in the 
cyanide Dorr-type agitators. Gold which is recovered 
from cyaniding the roasted concentrates is precipi
tated by the conventional zinc dust precipitation 
presses, but the gold in the low grade cyanide agitator 
solutions is recovered on fine activated carbon which 
is fed to the agitator pulp, counter current to the flow 
of the pulp, a portion of the carbon being screened 
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 Mi l l 
permits it to operate much more economically than 
could have been done in its predecessor, the Goiden 
Cycle mil. 

The Carlton mill has a daily capacity of approxi
mately 1000 tons of Cripple Creek ore, but on account 
of the depressed condition of the gold minmg industry 
it is presently treating only 200 tons daily. It has 
treated 1,054,081 tons to date, bringing the combined 
tonnag-e treated by the Golden Cycle Mi l l in Colorado 
Springs and the Carlton Mifl to 15,413,343 tons. 

Thus it is seen that The Golden Cycle Corp. has 
had a very definite influence upon the life of the Crip-
pie Creek-Victor District. There is no doubt in the 

mind of anyone who has real knowledge of tbe life, 
history and the development of the District, that tlie 
two Carlton brothers, Albert E., and Leslie G., did 
more to keep thc District going since World War I, 
than aU the rest of the operators who were active in 
the District since that time. Their influence has con
tinued since their deaths. No gold mining camp bas 
continued to operate at a high peak of production in
definitely. The relatively small (area wise) Cripple 
Creek District is no exception, and although it has en
joyed a fantastic production hi the past, it is now 
producing on a much smaller scale. 

Those who know the District are confident that it 
will produce many more ounces of gold before it comes 
to its end. Not only has it produced "miUions in gold", 
but it bas also had many illustrious persons and like
wise many notorious characters, both types becoming 
known not only throughout the United States, but in 
many foreigm countries. Many methods of mining- and 
mUling have been pioneered and proven in the Dis
trict and have then become standard practice through
out the mining world. The Golden Cycle Corp. and its 
personnel have been responsible for manj'' such 
achievements.* 

* The writer desires to express his thanlts and appreciation to Merrill E . 
Shoup, president of Tlie Golden Cycle and Holly Sugar corporations, as well as 
numerous other Carlton controlled companies—-for permission to prepare this 
paper. Information included in this paper ivas partially obtained from the 
foilowing publications: Tlie Ofluial Manual of The Cripple Creek District 
(1900) hy Fred Hills, E M ; Geolosy and Gold Deposits oj the Cripple Creek 
District, Colorado, (1906) by Lindgren & Ransome, USGS; Mining in Colo
rado, U.S. Prof. Paper 138, (1926). by C, W. Henderson; several Papers hy 
Loughlin and A. H . Koschmann', USGS (1926-1949), and Annual Reports of 
The Golden Cycle Corporation. Some of pictures in the Oclober 1960 issue 
of The Mines Magazine were supplied by Raymond G. Cblwell, retired, U.S. 
Forestry Service. 

J. o their many friends and 
sponsors, the D i r e c t o r and 
staff 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. 

THE COLORADO SCHOOI OF MINES RESEARCH FOUNDATION, Inc. 
G o l d e n , C o l o r a d o 
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A Fifty Year 

THE MliSIES 
IVIAGAZIIME 

By DEAN JESSE R. MORGAN 

Any worthwhile publication Imlds a unique posi
tion in the field of its endeavor. It is an encyclopedic 
source of information for people about people and 
events; it is a mouthpiece for men with a message; it 
inspires plans for peaceful propaganda or suggests 
questionable themes to arouse discussion; it is a policy 
builder for the future. But even with these positive 
paramount factors in the blueprint, effective service 
will be nil without forceful and constructive aggres
siveness. 

In reviewing the history of the Colorado School of 
Mines Alumni Magazine in its semi-centennial cele
bration, I believe the Magazine rates high in all re
quisites for approved accomplishment. In the Mines 
Library, there ai-e 58 bound volumes of the Magazine 
containing every issue from its initial number in Oc
tober 1910 through September 1958 with the remain
ing issues to September 1960 yet to he bound. It is a 
50-year history of a World Schooi of Mineral Indus
tries—The Colorado School of Mines. These volumes 
are replete with records of events and engineering ar
ticles pertinent to the Institution they represent. They 
also serve as a human document devoted to thc activi
ties of students, present and past, whose accomplish
ments have made "Mines" a school of international 
repute. 

The Alnmni Magazine is thc voice of the Alumni. 
The preamble of its constitution reads: "The object 
shall be: The cultivation of friendship, acquaintance, 
mutual aid, and the elevation of the reputation and 
standards of the Alma Mater." These principles, 
sparked by the Alumni, have been maintained through 
the past 50 years. Their ma.gazines record a wide range 
of material whieh appeals to the average reader as 
well as to the engineering group. They connote a deep-
seated 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 thc encouragement of college 
activities which build for active citizenry in post-
college life. 

The Colorado School of Mines always has been 
known as a friendly school. In the first issue of the 

DEAN JESSE R. MORGAN 

THE AUTHOR 

t/es.se R. Morgan, beloved dean of facidty at the 
Colorado School of Mines from 1926 to 1946, ivas em
ployed after his "retirement" by the Colorado School 
of Mines Research Foundation for three years and 
later served on the facidty at Regis College for an
other tivo years. 

His association with Mines began in 1923 tvhen he 
becamie field secretary and head of the department of 
English and economics, in ivhich capacities he con
tinued until 1926, tvhen he became dean of the faculty 
cmd head of the department of languages. From 1926 
to 1942 he was director of the summer session at the 
School of Mines. 

Dean Morgan's work in the fisld of education be
gan as assistant principal of the Saguache, Colo., high 
school from 1900 to 1904. He served first as principal 
of the Trinidad, Colo., high school (1905-09) and later 
(1909-18) as superintendent of schools in that city. 
From 1918 to 1923 he was made assistant in charge 
and supervisor of professional training for Colorado, 
M^yoming, New Mexico, and Utah for the rehabilita
tion division of the U. S. Veterans Bureau. 

The author of numerous magazine aHicles and of 
severed^ hooks, he is a member of innumerable educa
tional and engineering societies. 

Student editors of the 1960 Prospector dedicxUed 
the publication to him in these words: 

"Since he joined the Colorado School of Mines 
faculty in 1923, Dean EmeHtus Jesse R. Morgan has 
worlced diligently and effectively as instructor. His 
influence and example are guide posts to scholastic 
achievement. We take great pleasure in dedicating 
this 1960 Prospector to a man who has dedicated his 
life to the idecds of higher education. Dean Emeritus 
Jesse R. Morgmi." 

Magazine there is a column captioned "Personals" 
which has been continued for 50 years. It now has the 
heading, "Class Notes" and is perhaps the most care
fully read section in the Ma.gazine. Perhaps, Mr. 
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Miner, you Jiave not lieard from tliat four-year-Mines 
buddy of yours for years. You have wondered where 
he is 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 change of address and what he is doing. 

The MINES Magazine has specialized always in 
information relative to every phase of the mineral in
dustry. The first issue carried a contributed article on 
"Ore Dressing and the Metallurgical Plant," and each 
number since has contained one or more papers writ
ten by Mines men or by other engineers of experience. 
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 following list of articles were published at 
different times in the Magazine from 1910 to 1960, 
and are listed as indicative of thc type of subjects pre
sented and of their practical application to current 
problems: 

Fundamentals of Electrical James V . Lawver , '43 
Concentration of Minera l s International 

Minera l s and 
Chemical Corp., F i a . 

Date Ti t i e 

Sept. 1910 New Ore Dressing and 
Meta l lu rg ica l Plant of 
Coiorado School of Mines 

Jan , 1915 T h e H i g h Cost of L i v i n g 
Dec. 191S Features of Coa! M i n i n g 

in Utah 

Jan. 1925 W h a t a Geologist Means 
W h e n He Says "Evolu t ion" 

Heal th Hazards in the 
M i n i n g Industry 

Jan. 1930 Calculations of Gas 
Analys is 

Science as a N e w Feature 

Trend of Flotation 

O i l and Gas F i o w Through 
Reservoir Rocks 

Colorado and Its 
School of Mines 

Jan. 1940 Mitchel l ' s M a r b l e 
Mounta in 

' Strategic Mine ra l s 

Interesting France 

Slushing and Scraping 

Cogne, Italy—Europe's 
Highest M i n e 

• Sedimentation Studies i n 
Soil Conservation Service 

E a r l y D a y G o i d M i n i n g 
in B r a z i l 

Jan . 1960 Geochemical Prospecting 

C a r n i v a l in the H i g h 
Andes 

Author 

F. W . Traphagen 
C . S . M . Faculty 

Henry J . W o i f , '03 
A . C. Watts , '02 
Utah Fuel Co. 

J . H a r l a n Johnson 
C . S . M . Faculty 

R. R. Sayers 
Consultant 

R. A . Baxter 
C . S . M . Faculty 

Israel K l e i n 
Science Edi tor 
N E A , Cleveland, O. 

A . J . W e i n i g , '08 
Experimental Plant 

Byron Boatr ight 
C . S . M . Faculty 

M . R. Budd, '24 

B . Bartholomew 
Vermont M a r b l e Co, 

John W . Finch 
Bureau of Mines 

J . H a r l a n Johnson 
Mer le K . Johnson 

Charles Cutler, '39 
Howe Sound Co., M i c h . 

R. D . G r i l l o 
I tal ian Consul 

Jack L . Hough 
Geologist, Soil 
Conservation Service 

A l a n Cap ian 
Mineralogist , N . Y . 

H a r o l d Bloom 
U S G S Geochemical 
Program 

Ben R. Hudson, '+5 
U . N . Bureau 
Technical Operations 

M i n e r a l Development and 
Research 

Explosive W o r k i n g of 
Meta ls 

V . L . Mattson, '26 
Manager M i n e r a l 
Development and 
Research, K e r r - M c G e e 

John Rinehart 
C . S . M . Faculty 

Since the first year of its existence, Tbe 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 bave been 
made, but all were human and forgivcable. 

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

"Tiesolved, That the New York Section propose to 
the Editor of the Colorado School of Mines Magazine, 
that a special department of the Magazine be set aside 
for news relating to the various local sections of the 
Alumni Association with the view to encourage the 
organization of such local sections and to the stimula
tion of their activities." 

This resolution was an incentive for action and iu 
the fall of 1926, three local sections were organized: 
Colorado, WiUiam M. Traver, '16, Secretary; New 
York, Harry J . Wolf, '03, Secretary; California, Uos 
Angeles, Southwest Section, F . A . Brown, Secretary. 
In the August issue of 1960 there are listed 29 Local 
Sections in 19 states and Washington, D. C , and seven 
Sections in six foreign countries. 

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

The first 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 aud interesting 
activity at Mines, and the Magazine has been an en
thusiastic booster. The October 1910 issue reported 
two games: Mines 0—Utah 6, and Blines 10—Colorado 
Aggies 6, with tbis comment on tbe Aggie game, "Out-
w^eighed, outroughed by tlie husky warriors from tbe 
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 
Clnb. 

The "Personal" column (now "Class Notes") car
ried news of graduates from 1894 to 1910. 

Brief write-ups were included under the following 
headings: Y M C A Notes; Abstracts of Current Art i
cles and New Books; College Notes; one technical arti
cle and an editorial by Jay Ijonergan were also in
cluded. 

A note of comparative interest was a request from 
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the Alumni for the addresses of 10 graduates from 
whom no word had been received for several years. 
The 1960 Directory is requesting the whereabouts of 
345 "lost" graduates. 

Another subject, still presently active, was a news 
item to the effect that the Capabiiity 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 received and 40 to 50 men were placed.) 

The following notice appeared in the October 1910 
]\lagazine: 

W A K E UP MINBES 
S E E IF Y O U CANNOT ABOUSE 
SOME OF Y O U E MINES SPIRIT 

A N D H E L P WIN T H E CHAMPIONSHIP 
THIS Y E A R . 

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

The infiuence of a carefuly edited publication can
not be over-estimated when its objective is speeial 
topics of interest to a special professional gronp. The 
MINES Magazine is classified in such a category. Its 
method of circulation is most unusual and effective. 
Its message is broadcast 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 forceful human-distributor become partners iu 
an, aggressive combine in business for an engineering 
school of distinction. 

Thc circulation of the first issue was luuitcd, but 
after 50 years, 3925 copies are mailed each month to 
every State in the Union and to 126 foreign countries. 
Each 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 Union constitute 
the greatest area of interest, but the latest Mines Di
rectory reports that 392 graduates of Mines are living 
iu 45 different countries and are receiving their mail 
at 126 separate postoifices. Any industrial organization 
carrying on a business with a corps of 392 patrons in 
45 different countries, rightly would expect marvelous 
returns. 

Tbe Colorado School of Mines—with The MINES 
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 thc past— ĥas an undis
puted opportunity to rise above and even beyond our 
coveted Horizon Plan which outlines the planned ad
vance of the Colorado School of Mines into an even 
more brilliant future. 

TENTH ANNUAL DRILLING AND BLASTING SYMPOSIUM AT MINES 

(Continued froin page 13) 

detona t ion ve loc i ty t h r o u g h con t ro l o£ mass reac t ion rates 
tiy pa r t i c l e s i ze d i s t r i l5u t lo i i and h y d r o d y n a m i c parameters 
by c o n t r o l of the l o a d i n g dens i ty . T h o u g h in terdependent , 
a w e l l d e f i n e d r e l a t i onsh ip between s e n s i t i v i t y and detona
t i o n parameters has not yet been es tabl ished. 

Ammonmm Nitrate Slurry Blasting Agents by D r . 
M e l v i n A . Coolt of the U n i v e r s i t y of U t a h described the 
most recent developments of the s l u r r y b l a s t i ng agents i n 
c l u d i n g , i n a d d i t i o n to recent f i e l d experience, new f o r m u 
la t ions of ever greater economic po ten t ia l , f u m e studies , 
de tonat ion pressure measurements b y the new " a q u a r i u m " 
method , and s e n s i t i v i t y resul ts by t l ie new h i g h ve loc i ty 
i m p a c t method. C o m p a r a t i v e resul ts r evea l a s i g n i f i c a n t 
s u p e r i o r i t y of t l ie s l u r r y type b l a s t i n g agents over other 
c o m m e r c i a l types. H e s a i d tha t the new era i n b l a s t i n g 
inaugura t ed \iy the i n t r o d u c t i o n of " p r i l l s and o i l " has 
been g rea t ly s t rengthened and expanded by the in t roduc
t i o n of the s l u r r y b l a s t i n g agents. 

PostSJiot Exploration of Fract^ire Pattern Surround
ing a Contained Explosion in Salt by D r . N ' icholas M . Shor t , 
geologis t w i t h L a w r e n c e R a d i a t i o n L a b o r a t o r y , descr ibed 
a s tudy r ecen t ly comple ted as pa r t of the P l o w s h a r e P r o 
g r a m of i n d u s t r i a l app l i ca t ions of nuc lea r explosives . T h e 
f r a c t u r e pat terns , p l a s t i c de fo rma t ions and p l i y s i c a i changes 
produced i n the s u r r o u n d i n g m e d i u m by a comple te ly con
t a i n e d h i g h explos ive de tona t ion were ou t l ined . B y the use 
of c a r e f u l l y con t ro l l ed m i n i n g methods, i t was possible to 
re-enter the r eg ion of the e x p l o s i o n w h e r e la rge number s of 
c racks de l ineated b y traces of ca rbon were noted . D r . Shor t 
a lso d r e w some i n t e r e s t i n g conc lus ions about the e f fec t s 
of a comple te ly con ta ined exp los ion i n sal t . 

" Neto Drilling atid Blasting Techniques for Longer 
Rounds b y K a r l - F r e d r i k L a u t m a n n of S a n d v i k Steel W o r k s 
Co., L t d . , d iscussed the reasons f o r the l i m i t e d advance per 
r o u n d i n p rec i s ion d r i l l i n g f o r a l l types of d r i l l r o u n d cuts. 
Poss ib l e advances w i t h d i f f e r e n t types of cuts were con

sidered, i n c l u d i n g some theore t i ca l aspects of the V-cut . 
L a u t m a n n t o l d of the super io r resul ts obta ined w i t h the 
c y l i n d e r cut a n d d iscussed the d i f f e r e n t methods used to 
d r i l l the center hole. A new type of c y l i n d e r cut, the Coro-
m a n t cut, u s i n g 234" center holes and des igned f o r hand
he ld a i r l e g roek d r i l l s has g i v e n advances of up to 13 feet 
per r ound . P r o d u c t i o n resu l t s , t ime studies and advantages 
of th i s me thod were descr ibed. 

Inclined Drilling in Quaii'y and Open Pit Operations 
b y D r . B . J . K o c h a n o w s k y of P e n n s y l v a n i a State U n i v e r s i t y 
covered the theory and prac t i ce of i n c l i n e d d r i l l i n g as ap
p l i e d to su r face m i n i n g . D r . K o c h a n o w s k y descr ibed the 
resu l t s obta ined w i t h i n c l i n e d d r i l l i n g a n d exp la ined i t s 
advantages i n order to arouse interest a m o n g engineers and 
managers i n a broader a p p l i c a t i o n ot th i s me thod . H e sa id 
t ha t s ince 1953 an ever - increas ing number of m i n i n g com
panies have become in teres ted i n the use of bore holes 
d r i l l e d at angles of 45" to 70^ to the v e r t i c a l and p a r a l l e l 
to the bench face. 

Drill Pattern and Initiation-Timing Relationships for 
Multirile-nole Blasting hy R i c h a r d L . A s h of M i s s o u r i 
Schoo l of IViines exp la ined that b l a s t i n g pract ices today re
qu i re m u c h more con t ro l than i n the past dne to changes 
i n products and e n v i r o n m e n t f o r use. I n a l l mul t ip le -ho le 
blasts , i n i t i a t i o n - t i m i n g and d r i l l -ho le p lacement pat terns 
m u s t c o n f o r m to r o c k s t r u c t u r a l charac te r i s t i c s i n d e f i n i t e 
bas ic r e l a t ionsh ips . M u l t i p l e - h o l e blasts p e r f o r m hest w h e n 
each hole and each r o w can complete t h e i r respect ive ten
s i l e a n d shear s t r e s s ing processes, t o p rov ide u n i f o r m dis
placement and f r a g m e n t a t i o n . H e gave examples of m a n y 
bas ic pat terns f o r the t ime , d i r ec t ion , and l i n e a r propor
t i o n i n g of con t ro l l ed balanced-blas t ing, and discussed the 
d e t e r m i n a t i o n of s p a c i n g d imens ions r e l a t ive to tha t of the 
burden . H e a lso exp la ined the con t rove r s i a l subject of 
whe the r square or s taggered mul t ip le -ho le a r rangements 
are to be p re fe r r ed . 
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Pipe Turning Meehanism (1006) 
A new pipe turning meclianism, de

veloped by Lake Stiore, Inc., mining 
equipment f i r m , has extended the l i fe of 
taconite tailings pipe and speeded turning 
operations. T h e new Lake Shore device 
attaches to a front end loafier at the fork 
ends and, by means of a ratchet and 
pawl arrangement, holds the pipe in place 
whiie turning it. The device handles 
lengths up to 1200 ft . T h e ratchet f i t t ing 
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, hig A C shuttle 
car offered by the Goodman Manufac tu r 
ing Co. for use i n min ing coal, metals and 
non-metaliic minerals. W i t h a basic height 
of 4+" 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-
load that can he increased wi th the addi
tion of 6" or 12" sideboards. A n 80 H P 
traction motor with two sets of windings 
provides f o r two-speed operation (2% 
mph or S raph) without the use of clutches 
and torque converter, and also permits 
the use of simple electrical, mechanical 
and hydraulic systems. 

Electric Undercar Heoters 
(1008) 

T h e long-time need of a device for 
quickly and economicaliy removing ice, 
snow and f rozen residual material f r o m 
ra i lway hopper cars before loading, has 
been met by the introduction of a spe
cial ly designed electric radiant heater by 
Radcor, Inc. W i t h this new Radcar unit 
installed, it is a simple matter to clear 
the car bottom of snow, ice and f rozen 
residue in a matter of minutes, thereby 
completely emptying the car for a f u l l 

New Explosives (1009) 
Cyamon S blasting agent and Cyamon 

S Pr imer , two new explosives developed 
for use in seismograph exploration are 
now available f r o m the Explosives & 
M i n i n g Chemical JJept. of Amer ican 
Cyanamid Co. T h e new blasting agent is 
a nitro-carbo-nitrate that requires a 
primer for detonation. Packaged in her
metically sealed cyl indr ical containers, 
Cyamon S blasting agent has a moderate 
to high degree of resistance to water pres
sure and stands up wel l dur ing storage. 
Cyamon S primer can be coupled to Cy
anamid's new blasting agent through the 
threaded connections of its cyl indr ical 
metal package. 

Underground Guniting Rig 
(1010) 

M i n e and tunnel crews can now roll 
a compact new guniting plant r ight into 
underground work areas and shoot their 
own concrete into place at the rate of 
six to 12 tons an hour. T h e r ig makes 
short work of reinforcing drif ts , shafts, 
stopes and pil lars . It brings an inexpen
sive concreting p r o c e s s underground 
where it stabilizes the ground, reduces 
water and air slacking, and thus el im
inates the need for the majori ty of the 
normal roof bolting and timbering. Desig
nated as Mode l C-3 U G , the unit was 
developed by Ridley and Co., Inc. 
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Hole-Saver (1011) 
Rock dri l lers faced wi th the problem 

of reclaiming lost bits, couplings and 
broken Steele, to save the hole, now have 
Brunner & L a y Hole-Saver tools a v a i l 
able i n al l popular connections including 
the new H L - 1 4 , HL-16 and H L - 1 7 threads, 
for pu l l i ng out related sizes of bits, etc., 
Brunner & Lay, Inc., 9300 W . K i n g St., 
F rank l in Park , 111. 

Power Shift Transmission 
(1011A) 

Quali ty production of a new power shift 
transmission for off-road vehicles has 
started at C l a r k Equipment Co, Desig
nated the 200 series, the new transmission 
is designed f o r use wi th the C l a r k 270 
series torque converter. It w i l l be used 
wi th gasoline or diesel engines of about 
200 ib. f t . of torque output. M a j o r feature 
is a system of four hydraul ic clutches. 

Vertical Planetary Mixer (1012) 
Besides s impl i fy ing experimental com

pounding, the mix ing results of a true 
production machine can be produced on a 
miniature scale to formulate pilot and 
production operation data wi th a new, 
pint-size, vert ical planetary mixer an
nounced by the Chemical Machinery D i 
vis ion of Baker Perkins Inc. Bel ieved to 
be the smallest of its type available for 
laboratory use, the tiny mixer is a gen
eral purpose unit capable of handl ing a 
wide range of products employed in chem
ical compounding. 

Air Separators (1013) 
Schematic of Sturtevant A i r Separator, 

manufactured by Sturtevant M i l l Co. , 
Dorchester, Boston, Mass . C a n a d i a n 
Johns-Manvi l ie L t d . is using six such 
units in the selection of asbestos f iber at 
Asbestos, Quebec. A complete line of 
auxi l i a ry crushing, g r ind ing and blending 
machinery also is engineered at the D o r 
chester plants of Sturtevant. 
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C A T A L O G S and TRADE PUBLICATIONS 
(iO&l) CONSTRUCTION INDUSTRY. A 12-
page bulletin by Le Roi Division, Westinghouse 
Air Br.ilse Oo., Sitlney, Oliio, with new procUict 
inforiBiition about mining, constnietion and 
qiiarryii!S ni.irkefs. 'J'he bulletin includes infor-
iiiation on the "Trae-Newiniitic," a self-propelled 
biast-hole drill, as well as specifications for 
stationairy compressors from 25 to 100 horse-
liower. 

(1062) CAST-TOOTH SPROCKETS. A 12-page 
book, No. 2807, just released by Link-Belt Co., 
Prudential Plaza, OhicaRO 1, IIL, lists stock 
sizes ol' cast-tootb sprockets available for ini-
iiieciiate delivery. Basic types of sprockets il
lustrated include arm center, pl.ate center, seff-
nieiital and split rim sprockets and ti'action 
wlieels. These in turn are .available in materials 
that include a chilled cast, wear-resistant tooth 
surface; gi'ay iron; cast steel; stainless, alu
minum and many other metals and alloys. 

(1063) MINE LOAD CENTERS. Two-pa^e bul
letin, GKA-7306, by Genera! KlecLric Co., 
Schenectady 5, K. T. , lists applications frrx 
GK's portable a-c power supply units rated 45 
throiisb 600 kva with .a primaiy voltage of 
21000, 'il60, or Y200 volts and a secondary 
voltage of 4S0V/277 volts. Illustrated iiublica-
tioti discusseti customer benefits as well as eon
struction and operating features. 

(1064) D-H ALLOY CRAFTSMAN. A fooi'-paKe 
publication, by Driver-Harris Co., Harrison, N. .J., 
Vol. 20, No. 1, is devoted to Mckel Alloy Ap
plications. 

(1065) SPECIFIC GRAVITY TRANSMITTER. 
A two-page bulletin by Weighuig & Controls 
(Div. of CouipuDyne CoiTi.), Industrial Park, 
Hatboro, Pa,, describes the W & 0 weight trans-
mi tfor-in-process measurement, fcatm'es, how it 
worlts, accuracy, and prices. A standard W & C 
"Unifnrce" Weight Transmitter is coupled with 
a specially designed steel tank, so that a con
stant volume of the slnriy or liquid is weighed, 
Tbe weight ot a constant volume of material 
is defined as density, and is directly propor-
tiouai to the specific gi-avity of that material. 
The tank size and calibration of the scale can 
be chosen so readout is directly in specific 
gravity units, oi' density. 

(1066) AIR LINE OILERS. Bulletin LO-2, 
Fifth Edition, by Gardner-Denver Co., Quincy, 
III,, gives operational and specification data on 
oilers with half pint to five gallon capacities. 
'I'he bulletin describes the company's various 
size oiler models and iists the datii on care and 
operation of pipe lines, hoses, aod lubrication. 
Graphically illustrated, the brochure points out 
the advantages of line oilers. 

(1067) INSIDE STORY, A booklet by Cater
pillar Ta-actor Co., Peoria, 111. Ko. DEO40, 
points up some of tile differences, both large 
and srnall, which mean longer life and greater 
production for engines when original manufac
turers' replacement parts life used. 

(1068) AIA FILE, An eight-page brochure. 
Form So. Hi, by Filon Plasties Corp., Haw-
(hoiiie, CaHf., provides iniiltiers, contractors, 
arcliitects and engineers with compiete tech
nical dat.a and product infoimation, Jt incor
porates full testing details and conchisions about 
'•Filopiate," a recently developed panel struc
turally guaranteed for the lifetime of any in
stallation, and specifications for "Rololite," the 
first cross-coiuiigated panel in roll form. 

(1069) LOADING VALVES. Builetius F-49 and 
SKBc 61-60 by OPW-Jordan, Ciiicinnari 13, 
Ohio, gives details of all improvements, features, 
cut sections and engineering information about 
imiJrovcinents made in the No. 417 and No. 41S 
loading valves from OPW-Jm'dan. As redesigned, 
the loading valves have kept pace with the 
trend toward higher flows and pressures in mod
ern bulk loading jn'actices. 

(1070) LAB TESTING UNIT. Bulletin L1-B4 
by WEMCO, San jiVancisco 7, Calif., describes 
the "Mineral Master," a multiple pui-pose_ lab 
machine for fiotation, agitation and attrition 
batch testing. 

(1071) INDUSTRIAL CHEMICALS. Bulletin 
K6, by Nalco aicmical Co., Chicago 38, 111., 

FOR VOUR conuEniencE 
Send your publication fo The MINES Mag

azine, Goiden, Colo., for review in fhese 
columns. Readers will please mention MINES 
Magazine when requesting publications from 
the manufacturer. Readers may order pub
lications from this office by giving index 
number. These publications are FREE. 

presents a broad spectium of cationic and non-
ionic surface activ'e agents, ranging from fatty 
nitrogen derivatives to polyether alcohols. I'liysi-
cal characteristics of the chemicals and some of 
their uses are included. 

(1072) FURNACE FUME. An eight-page bul
letin, by Wheelabratoi' Corp., Jfishawaiia, Ind., 
discusses the three accejited hooding methods 
for controlling fume from electric arc melting 
furnaces. Operating principles and advantages 
of each system are described to serve as a guide 
in evaluating each hooding method for a par
ticular fnmace fume control applieation. Illus-
trrations of typical installations and diagrams 
are included to show features and uses. 

(1073) FITTINGS AND FLANGES. Folder FB-
S02A, by The Babcock & Wilcox Co., New York, 
N. Y., is an enght-page booklet describing seam
less welding fittings and flanges in carbon, alloy 
and stainless sfceeis. The booklet includes charts 
of standard sizes and schedules according to 
ASA BSC.10 and ASA B36,l!>. It also contains 
a conipreheiisive breakdown ot dimensional tol
erances, illustrations of the most commonly 
produced fittings and flanges, and a chart of thc 
sizes and types available. 

(1074) RE-PORTER. A 12-page publication, 
by H . K. Porter Co., Ine., Pittsburgh, Pa., Oc
tober 1960, contains short ilhistratcd articles 
covering activities of tbe various conipanies as
sociated with the n. K. Porter Oo. 

(1075) PURE OIL NEWS. November 1960, by 
The Pore Oil Co., Palatine, Bl. , is a 32-page 
magazine published monthly for company em
ployees. Contents in this issue includes Man 
of tbe Month, Thanksgiving Day, 705 Computer 
Is a Work Horse, API Meritorious Safety Award, 
'J'hey Are Informed, Unusual Mosoum Within 
Easy Drive of New General Office, Hitting tlie 
Line for Pure, etc. 

(1076) SPECTROPHOTOMETERS, Bulletin 
isS, by Beckman Scientific & Iirocess Insta'u-
nients Div., Beckman Instruments, Inc., Fullerton, 
Calif., descrihes accessories that have been pre
cision engineered to adapt DK spec tropliotometers 
to the requirements of sueh analyses as flame 
piiotometry, fluoi'ometry, refieetometry, speetro-
radiometry, colorimetry, solid phase studies, re
action rate studies, and turbidity observations. 

(1077) LATHES AND RADIAL DRILLS. Bulle
tin No. 144, dealer: Mine & Smelter Supply Co., 
P.O. Box 0041, Denver 10, Colo,, dcsca-ibes 
briefly the mammoth Super 'I'ailstock now fur
nislied on American De Luxe Model 32" Style 
"I" and 40" Style " J " Latlies. 

(1078) RUBBER EXPANSION JOINTS. Catalog 
M6S5, dealer: A. J . Philpott Co., 1S16 Califor
nia, Denver, Colo., is an eight-page publication 
describing the uses, advantages, general eon
struction features, installation and maintenance 

suggestions, recommendations for Kaybestos-
Mauhattan nihber expansion joints, flexible rub
ber 7)ipe and acid hose. 

(1079) SIDE DUMP WAGONS. Bulletin D-73, 
hy Biffereutial Co., Findlay, Ohio, is a four-
page publication preseutuig tlie many advantages 
of its hauling and dumping equipment patented 
under the name of "Wagon 'Train." Slogan for 
"Wagon Train" is "More tons per trip; a con-
\'enient way to unload—side deliveiT—keep go
ing; leavo road clear for next wagon train." 

(lOSO) CYLCAP. Bulletin No. 882, by Denver 
Fire Ciay Co., Denver, Oolo,, describee Cylcap, 
a specially compounded product with over 25 
years of seri'ice in concrete testing. It sets to 
over 10,000 PSI within five minutes after pour
ing, forms a perfect union with test cylinder 
cuds. Tlie bulletin aiso gives laboratoiy proce
dure foi- use of Cyleap. 

( lOSl) OAKITE NEW SERVICE. Vol. XLIV, 
Nos. 9-10, by Oakite Products, Inc., New York, 
N. Y., contains articles and information on Now 
Lives for Big Oats, Precious Metal Plating for 
the Electronics Industiy, Bottling Plant Studies 
in Sanitation, How Important Is Good Radiator 
Service, New Products and Developments. 

(1082) HARDROCK DRILLING. Bulletin SP-
3286, by Chicago Pneumatic Tool Co., New 
York l i , N .Y , , is a 18-page publication of de
tailed desci'iption and illustrations of the new
est drilling equipment on the mai'ket. The bul
letin features equipment covering practically 
every phase of miniug. Cirawler-mounted rotary 
drill rigs, Tracdrils, In-Hole percussion drills, 
Air-Blast Bits, Diamond Drills, bard hitting 
Sinker Drills, easy handling demolition tools, 
portable compressoi's, sump pumps, etc. 

(1083) Brochure S-1013, by American Optical 
Co., Southbridge, Mass., describes a new line 
of six basic models of safety glasses offered in 
smoke, pinic ciystal, mahogany, two-tone smoke 
on crystal, two-tone maliogaiiy oo crystal and 
two-tone black on crystal. Durasafe provides 
a complete i'ange of bridge and eye sizes to fit 
ei'erybody—with aud without side shields. 

(10S4) SLINGS, RINGS, LINKS AND HOOKS. 
A 16-page illustrated broclmre giving the speci
fications and working load limits for the com
pany's line of alloy chain slings, (rings, links and 
liooks has been issued by .Tones &; Laughlin Steel 
Corp., Muncy, Pa. The new brochure describes 
the advantages of alloy chain slings over wrought 
iii'on or carbon steel chains. It also presents the 
design advantages of -lailink. thc company's per
manent, tampei'-proof alloy chain connector link. 
How to use and maintain chain slings and their 
attachments is concisely explained. Four points 
of good periodic inspection program and the 
danger signals to look for in a link-b -̂v-link in
spection are listed, A page is devoted to select
ing and ordering the corieet chain slings. 

(1085) FALLOUT SHELTER SURVEYS. A 60-
page publication, NP-10-2 National Plan Ap-
jiondix Series, by Executive Office of the Pi'esi-
dent. Office of Civil and Defense Mobilization, 
providing arcliitects and engineers with pi-oce-
dui'es and standards for (1) evaluating the fall
out shelter potential of existing stnictures, and 
(2) modifying structures from tbe standpoint 
of radiation shielding and habitabilitj' to im
prove their worth as fallout shelters. These 
same procedures and standards may be used for 
preliminarj- design to incorporate shelter into 
now sti-uctures. Emphasis in this guide is on 
procedures for collecting, analyzing, and suni-
maviaing information on potential slielter areas. 

i MINES MAGAZINE I am interesfed in the following publicafions: 

1 Golden, Coiorado Nos , , 

I , , , 

i 
Please Name 

I have 
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1 
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P L A N T NEWS Polyethylene Film Used 
As Seal in Coal Mines 

Daman, Jr., Assumes New Duties 
At 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 wi l l 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 wi l l be re
sponsible for all sales activities in 
Latin America, including Mexico, 
Central America, and South America. 

Sodium Chlorate Plants 
Increase Production 

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

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

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

Lindsay Made Responsible 
Por 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. M r . Lindsay wi l l be lo
cated in Crucible's new general and 
executive offices at Four Gateway 
Center, Pittsburgh, Pa. His new 
duties wi l l supplement his activities 
in Crucible's Raw Materials Section. 

Nuclear Power Plant 
Shipped to Greenland 

A n atomic reactor, built by A L C O 
Products, Inc., at a cost of $3.2 mil
lion, is being shipped to Greenland, 
where it wi l l 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 
P M - 2 A , wi l l 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 wil l be avail
able from a single loading of fully 
enriched uranium fuel which wi l l be, 
shipped to Greenland in 11 steel 
drums with an equivalent 55-gallon 
capacity. 

Xhe plant wi l l deliver about 1560 
net kilowatts of electricit)', 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. 
Appointments Announced 

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

A . G . G . de Chastelain, Calgary, 
Alta., Canada, has been named vice-
president of Airdr i l l International, 
air/gas drilling consultants, de Chas
telain wi l l remain based in Calgary 
where he is vice-president and general 
manager of Wellsite A i r Services 
Ltd. 

Contact representative for New 
York City is Fred J . Jobst, vice pres
ident of V a l R. Wittich, Inc., 30 
Rockefeller Plaza. According to 
Sneed, Jobst wi l l process inquiries 
and initiate consultation services with 
National and Private oil company of
ficials in the New York area. 

One of the newest applications for 
polyethylene film, the versatile plastic 
which has found wide and ever-
increasing utility in many fields, is 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 leakage on 
metal stoppings used to direct vital 
air currents to the working face. 

Knudson Named Sales Agent 
For Vascoloy-Ramet Corp. 

Harlan K . Knudson of Denver has 
been appointed sales agent for mining 
tools by Vascoloy-Ramet Corp., Wau
kegan, 111. He wi l l supervise sales 
and distribution of V - R bits through
out Colorado, Wyoming, and Utah. 

MINING 
ENGINEER 

Excel lent opportunity for recent 
graduate in M i n i n g Engineering or 
Geolog:ical Engineering' wi th m i n i 
mum of 1 year's experience, to 
join tl ie s taff of mine cngineerK 
engaged in underground and open-
pi t mining operation. 
Ini t ia l assignments involve t ra in
ing in a i l phases of our mine .op
erations, including planning and 
development of advanced min ing 
methods. Good salary and l iberal 
employee benefits. Company w i l ! 
pay relocation expenses. 
Send compiete resume of education 
and experience to: 

Personnel Manager 

U.S. BORAX 
630 Shatto Place 

Los Angeles 5, Calif. 
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F R O M THE EXECUTIVE M A N A G E R ' S DESK 

• 

COL. WENDELL W. FERTiG 

Christmas Greetings 

W e would like to send 

1
^ every graduate a personal 

* I Christmas card, teUing each 
r T one how much we have en

joj'ed the past year. The 
growing support has become 
a tangible asset that indicates 
that the 50th Anniversary of 
Thc M I N E S Magazine is 
the starting point for a larger 
and better magazine which 
•w îll, in turn, reflect the 
growing strength of the 
A l u m n i Association. The 
past months have proven that 
there is great interest in The 
M I N E S " Magazine and the 

Alumni Association. I 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 you wi l l have to be content with 
this message; 

From the Officers and Members of 
the Executive Committee 

Reminder 

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

Progress 

The reports that wi l l be given at the annual meeting 
wi l l show the status of your organization and what has 
been accomplished during the past year. Membership has 
increased, as has circulation of the Magazine, yet this 
was not enough to completely defray the added expenses 
involved in revitalizing The M I N E S Magazine and in
creasing our services to the members. Although the final 
figures may be somewhat different, I believe the deficit 
for 1960 wil l be about $4,000. T o 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

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 join in 1961. 
If only one half of those who were not members in i960 
(abont 1800) were to join, the deficit should be cleared 
up and enough money would be available to carry on the 
operations in 1961 on the same.scale as in I960. 

In addition to the membership 'drive there, are two 
other means of earning the mon,ey required to meet this 
deficit. These are: 

1) Constant pressure from all alumni to encourage 
prospective advertisers to useiThfe M I N E S Magazine. 
The M I N E S 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. Each 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 wi l l give this some consideration you wil l 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 thc early response to our 
Dues letter. A l l 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 
is our method of saying thank you for your support. 

Vacation 

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

.St. Louis, Washington, Philadelphia and some of our 
members in North Carolina and in Florida. Of course, 
that all leads up to the opportunity to spend the Christ
mas holidays with my grandchildren in St. Petersburg, 
Fla. 

I w i l l be back here in time to have everything ready 
for the annual meeting. Why don't you plan on joining 
us that evening? W e wi l l limit the dry reports on the 
past, and expect the future to stand on the activities of 
1961. 
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A L U M N I NEWS 
Norden, '34, Transferred 
To New York Office 

Following a series of heart attacks, 
Wil l iam E. Norden, Met. E . '34, 
was transferred in May by Union 
Carbide I n t e r n a t i o n a l Co. from 
Geneva back to the head office in New 
York. Although M r . 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 

M r . 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 c/o Union Car
bide International Co., 270 Park 
Ave., New York 17, N . Y . , a modern 
skyscraper built over the New York 
Central Railroad tracks. M r . Norden 

describes the skj'scraper as having no 
cellar—all utilities, elevator, machin
ery, etc., being on the top two floors. 
A n escalator leads from the street 
level to the first floor and elevators. 

"Last week," M r . Norden writes, 
"we had an exhibition on the first 
floor similar to the Atom Show we 
had in Geneva in 1955. The 'swim
ming pool' reactor is only simulated, 
not real, and there were lots of pic
tures of uranium mining and concen
tration in Colorado." 

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 wi l l 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 Geolog}', 
largest specialized group within G S A . 

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. 

SEORGE 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." Mail ing address is: 
Prof George A . Kiersch, Dept. of 
Geology, McGraw Hal l , Cornell 
University, Ithaca, N . Y . 

Minos 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 . 
Barton of Phoenix, Ar iz . 

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

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. 

ANNUAL BUSINESS MEETING, JAN. 26, 1961 
T H E D A T E : January 26, 1961 

T H E P L A C E : Lakewood Country Club 

T H E T I M E : Dinner at 7:30 p.m. Social hour 6:15 p.m. 

T H E P R O G R A M : 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 
for the future. 

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 

Thursday-—-January 26, 1961 

W E N D E L L W. F E R T I G 

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

A . S. Falcone, Met. E . '49, was 
promoted Sept. 1, to chief materials 
engineer at Kaman Aircraft Corp., 
Hloomfield, Conn. In this capacity he 
wi l l 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. S. FALCONE, '49 

M r . Falcone 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 long . . . One point 
brought 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. I'he H43B Huskie took the 
world altitude record for its class by 
exceeding 30,000 feet early this year, 
and other models, the H O K and 
H U K , are seeing extensive duty 
around the world with the Navy and 
Marines. The newest product to the 
Kaman family is the H U 2 K Sparspite 
which is undergoing advance flight 
test and is scheduled for fleet duty 
during 1961. The company is also 
engaged in development of Short 
Take-OfE and Landing Aircraft 
( S T O L ) , Rotor Shuts, Missile Re
covery and Nuclear Research (with 
the nuclear section being located in 
Colorado Springs). 

VISITORS TO THE 
ALUMNI OFFICE 

A N T H O N Y F. C O R B E T T A , '48, who 
is assistant to the manager o£ sales. T h e 
Rocky Mountain . D i v i s i o n of C F & I , 
stopped in at the office. H i s home ad
dress is 2310 W . 39th Ave . , Denver 11, 
Colo, T h i s visi t may have been a mistake 
because T o n y was then appointed a mem
ber of the Nominations Committee. T h i s 
doesn't mean that every visitor who 
comes i n gets a job, but we do appreciate 
the help. 

R O B E R T P. R A M E R , '4+, is a frater
nal worker (missionary) f o r the K o l h a p r u 
Church Council in India. Robert is back 
i n 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 i n India. 

J A C K P. B O N A R D I , '2t, who is sales 
representative for both W i l f l e y and 
Mines Smelter in N e w Y o r k City, came 
in with his usual gusto. A f t e r saying that 
he was stiil l i v i n g at 122 E . 42nd St., N e w 
Y o r k City, he remarked that as his com
pany position he intended to put down 
that he was President of the Haywi re E n 
gineering Co. Later saw Jack and his 
son, who missed out going to Mines , at 
the Mines luncheon in Las Vegas. 

M A X W . B O W E N , '24, executive vice 
president for Golden Cycle Corp., Colo
rado Springs, Colo., called at the off ice 
to discuss the material which I had asked 
him to prepare for the SOth Anniversa ry 
issue of T h e M I N E S Magaz ine . 

C H A R L E S H . C A R L T O N , '34, mines 
manager for the Golden Cycle Corp., and 
who lives at 317 N . 4th St., Cr ipple Creek, 
Colo., came up wi th M a x Bowen and 
brought some very recent pictures of 
Cripple Creek and Victor . T h e old-time 
pictures were run in the October issue, 
while the new look w i l l be carried in the 
December issue. 

G E O R G E W . H E I M , '32, mining en
gineer for Food Machinery and Chemical 
Corp., was a visitor again. George has 
been doing considerable t rave l ing for his 
company and it is certainly a pleasure to 
see him at relatively frequent intervals. 

H A R R Y O. M c L E O D , JR., a graduate 
of "53, Is a graduate student, department 
of Petroleum Engineering, Univers i ty of 
Oklahoma. H a r r y is l i v i n g at 1211 Leslie 
Lane, Norman, Okla. , while he is attend
ing Graduate School. 

W A L T E R J . H E A P , '+8, is senior 
Apparatus engineer, C. F . Braun & Co. 
H i s home address is 5440 N . Mapletree 
Ave . , A r c a d i a , CaHf. Wa l t e r brought us 
the name of an address unknown that we 
believe we have located as a result of 
his information. 

H A R L E Y F. H O L L I D A Y , '42, petro
leum Engineer with the Republic Nat ional 
Bank of Dal las , Texas, came in to dis
cuss some of the problems of the North-
Central Local Section. Har l ey is still 
l i v i n g at 4505 A r c a d y Aye . , in Dal las , 
A s a result of his visit , we hope to see 
if the Loca l Section in question can't be
come more active. 

M A R T I N J . G A R R I T Y , JR. , '51, 
dropped in to discuss the article which 
he had written for the November issue 
of T h e M I N E S Magaz ine . M a r t i n is pe
troleum engineer, Ci ty of Long Beach, 
Harbor Department, and his address is 
P . O . Box 570. 

L . W . E N G E L , '60, who is a metal
lurgical engineer, in t ra in ing with Beth

lehem Steel, stopped in to ask us to send 
his mai l to 1831 E . Center St., Denyer, 
Colo., until he is settled in his new loca
tion. 

W I L L I A M E . B R U C E , '59, is a gradu
ate trainee with Al l i s -Chalmers in M i l 
waukee. His home address is 3800 N . 
76th St., Mi lwaukee , W i s . 

W I L L I A M A . R E H R I G , '59, reported 
that his new address is Apar tado 548, 
care of T idewater O i l Co. of Spain, S. A . , 
Las Palmas, G r a n Canar ia , Spain. 

D O N A L D H . D O W L I N , a project en
gineer for A l l e n & G a r c i a Co., at 332 S. 
M i c h i g a n Ave . , Chicago 4, stopped at the 
off ice on his way home f r o m the Amer 
ican M i n i n g Congress meeting in Las 
Vegas. 

A L A N K . C R A I G , x-'51, is a consulting 
geologist, wi th offices in Denver. His 
home address is 257 Pear l St., Denver, 
Colo. 

F R A N K H . P E R S S E , '48, sales and 
service representative for the Hercules 
Powder Co., lives at 3062 S. Steele St., 
in Denver. T h e red carpet was roiled 
out f o r Frank as he has indicated an in 
terest in g iv ing to the A A D F of the C S M 
Foundation. 

R O B E R T E . J O H N S O N , '52, who is an 
attorney for the Plains Explorat ion Co. 
in Denver, was out tn Guggenheim for 
a meeting of the House corporation rep
resentatives of the various fraternities 
•n the campus. 

D e W I T T C. D E R I N G E R , '24, who 
is a consulting engineer for Patino E n 
terprises, but who now lives in Denver, 
was out for the same meeting with Bob 
Johnson. 

A D A M T H O M A S , '52, came to the of
fice en route to his new position wi th E x 
ploration Engineers, who have offices at 
1114 S. Coast B u i l d i n g , Houston, Texas, 
T h i s company employs a substantial num
ber of Mines M e n . 

N O R M A N S M A L L W O O D , '60, was 
fortunate enough to be back on the campus 
on a pre-recruiting trip, for Proctor & 
Gamble. T h i s enabled him to be here for 
Homecoming. N o r m was editor of T h e 
Oredigger dur ing the school year 1959-60. 

C H A R L E S E . S E A R S , D r . of science, 
'53, was back on the campus for the first 
time since he received his degree. H e is 
teaching at V i r g i n i a M i l i t a r y Institute 
and his home address is Box 522, Blacks-
burg, V a . 

D A V I D R. L O H R , '51, said that_ he 
had just come down for Homecoming. 
Dave is distillation superintendent in 
charge of al l processing units in the re
f inery of the Mobi le O i l Co., Casper, 
W y o . Dave lives at 2251 S. Richard , 
Casper, W j ' O . 

R A Y M O N D " M I K E " L O E B , JR. , '51, 
who is stil l wi th Aramco, Abqa i r •#669, 
Dhahran, Saudi A r a b i a , was on long 
home-leave and was able to attend Home
coming. M i k e and his w i fe were in the 
office several times dur ing their long 
stay i n the Denver area. T h e y are both 
enthusiastic boosters of Saudi A r a b i a , 

In the October M I N E S Magazine , under 
this heading, I remarked that A R V I D 
A N D E R S O N , '54, had his w i f e Sal ly with 
him, but that she did not come to the of
fice. A r v i d just wrote to say that he is 
not married and I must have been refer
r ing to J I M F A B E R , '54, whose wi fe is 
apparently named Sally. In any case, I 
am sorry that 1 tried to mar ry A r v i d off 
by this method, but certainly a member of 
the Class of '54 is a f a i r gain, if he is not 
already married. Sorry and my apologies 
to both concerned. W W F . 
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F R O M THE L O C A L SECTIONS 
Minutes of Section Meetings should be in the Alumni Office by the ! Bth of the Month preceding Publication. 

A L A B A M A 
Birmingham Section 
Pres.: Joseph Hoh l , '25 
Sec: Richard Whi te , '42 
249 F l in t Dr . , F a i r f i e l d 

ARIZONA 
Arizona Section 
Pres.: Spencer R . T i t l ey , '51 
V . Pres.: Roger R. Nelson, '50 
Sec-Treas . : John H . Bassarear, 'SO 
c/o P i m a M i n i n g Co., Box 7187, Tucson 
Annua l meetings. First Monday in Decem
ber; 3rd Sunday In M a y (annual p icnic) . 

Four Corners Section 
See N e w Mexico for officers 

CALIFORNIA 

Bay Cities Section 
Pres.: John D . Noll, '51 
V . Pres.: Ra lph D . Eakin, '48 
Treas.: Herbert D . Torpey, '51 
S e c : Charles G . Bynum, '26 
2810 Loyola Ave., Richmond 

r 
Southern Caiifornia Section 
Pres.: R. E . "Ray" M c G r a w , '53 
Treas , : J . R. Leonard, '42 
S e c : H , D a v i d Squibb, '34 
2215 E , Sycamore St., Anahe im 

C O L O R A D O 

Denver Section 
Pres. ; Rona id F . Lestina. '50 
V , Pres . : H u g h W a l l i s , '28 
Sec-Treas . : Patr ick C. Brennan, '53 
1893 S. Leyden, Denver 22 
O f f i c e : A C 2-2060 

Regular luncheon meetings are heid the 
third Tuesday of each month at the Den
ver Press Club, 1330 Glena rm PI. 

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, to serve during the 
1960-61 season, are as follows: 

Joe E . Hopliins, 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. W e also hope 
to have Coach Fri tz Brennecice over 
in the spring for a meeting with po
tential Mines students. 

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 wi l l 
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 
C O O R S — 

"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 alumni 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 
Emerson, 1924 N . 5th, from 6:30' to 
8 p.m., with dinner and dancing fol
lowing at Boolicliff Country Club. 

Saturday, Jan. 28, 1961—Cocktails 
at the D . 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 E l Lewis w i l l be your hosts for 
cocktails at their new address, 2063 
S. Broadway. Festivities wil l start at 
the usual hour. W e have been trying 
to think of something different (with
in reason, of course) for dinner and 
entertainment afterwards. You wi l l 
be canvassed for your ideas. 

Saturday, May 20, 1961—The 
Shipmans have again graciously of
fered to host another spring chicken 
Bar-B-Que at their home, 627 26% 
Rd. Cocktails wi l l be served on the 
premises starting at 6:30. Other en
tertainment planned for the evening 
wi l l be the annual (democratic) elec
tion of officers. 

Reminder cards wi l l be sent out 
two weeks before each of the last three 
parties with additional information. 
Guests wi l l he welcome. Notch your 
calendar for these dates—aliens. 

DiSTRlCT OF COLUMBIA 

Washington, D. C. , Section 

Pres.: Alexander S. Wyner , '25 
V . Pres.: Leroy M . Otis, '14 
Sec-Treas . : Horace T . Reno, '48 
708 N . W a y n e St., Ar l ing ton 1, V a . 

Washington, D. C . Section 

The Washington, D . C. Section 
was pleased to have Douglas Ball , '43, 
from Golden, Colo., attend our meet
ing on Thursday, October 13, at the 
Shrine Club. Dick Fulton, '50, also 
froiu Ball Associates, and who is out 
of town much of the time, brought 
Doug. 

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

H o n . John Winche l l , '17; Ernest R i s 
tedt, '09, f rom Gainsvi l le , V a . ; F rank 
Johnson, '22; H a r r y Stevens, '23; John 
Croston, x- '20; Hol l i s Joy, '25; George 
Leslie, '35; H a l Cronin, '26; Leroy Otis, 
'14; Dave Ca ldwe l l , '50; Charles Baroch, 
'23, wi th guest, B i l l Waggerman, retired 
U . S. Bureau of Mines specialist, and A l 
Wyner , '25. 

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

ILLINOIS 
Great Lake Section (Chicago) 
Ray Watson, c/o Standard O i l Co., 910 
So. M i c h i g a n A v e . , Chicago 80, Ili, 

KANSAS 
Kansas Section 
Pres.: Francis Page, '39 
Sec: James Daniels , '51, A M 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-Treas.: Thomas G . Fai ls , '54 
P . O . Box 193, New Orleans 12, L a , 

Special meetings on cal l of o f f ice rs ; no 
regularly scheduled meetings, 

MINNESOTA 

Iron Range Section 
Pres.; Paul Shanklin, '49 
V . Pres.: Leon Keller, '43 
Sec-Treas.: James Bingel, 'S3 
SO Garden Dr., Mt. Iron, Minn. 
Exec Cora.: Wm. Gasper, '43 and 
Robert Shipley, '52 

MISSOURI 

St. Louis Section 
Pres.: E a r l L. Sackett, '33 
S e c : H . A . Dumont, '29 
227 Crane St., Edwardsv i l l e , 111. 

St. Louis Section 
A dinner meeting of the St. Louis 

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

Purpose of the meeting was to con
sider the St. Louis Section's activities 
during the 1961 A I M E 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 wil l take care of local arrange
ments for a M I N E S G E T - T O 
G E T H E R during the A I M E meet
ing in St. Louis. Details about the 
M I N E S gathering in St. Louis wi l l 
he published In the January issue of 
the Magazine. 

M O N T A N A 

Montana Section 
Pres.: John Suttie, '42 
V . Pres . : John Boiles, '49 
Sec-Treas . : W m . Catrow, '41 
821 W . Si lver St., Butte 

NEW MEXICO 

Four Corners Section 
Pres. : Dick Banks, 'S3 
V . Pres . : Tony K i n g , '57 
Sec Treas . : T o m A l i e n , '41 
2104 E . I2th St., Farmington 

NEW YORK 

New York Section 
Pres. & Treas . : Ben F . Zwick , '29 
S e c : H . D . Thornton, '40 
Union Carbide Olefins Co. 
30 E . 42nd St., N e w Y o r k Ci ty 

OHIO 

Central Ohio Section 
Pres.: Roland Fischer, '42 
Sec-Treas . : Frank Stephens, Jr . , '42 
Battelle M e m . Inst., Columbus 

Cleveland Section 
Pres,: Charles W . Irish, '50 
3811 Merrymound R d . 

N o regularly scheduled meetings. Spe
cial meetings on call of the president. 

Pennsylvania-Ohio Section 
See Pennsylvania for officers 

O K L A H O M A 

Bartiesville Section 
Pres.: W . K . Shack, '51 
V . Pres.: W . H . Courtier, '28 
Sec-Treas . : C, F . Hinr ichs , '57 
403 Pa rkv i ew Dr ive 
Bart iesvi l le , Oklahoma 

Luncheon meeting every Fr iday, Bar t 
iesville Y . W . C . A . 

Oklahoma City Section 
Pres.: Fred E . Rugg, '49 
V . Pres.: Lincoln F. Elkins , '40 
Sec-Treas . : C. E . Ramsey, Jr., '58 
511 N W 47th St, 
Regular meeting first Monday of each 
month 

Tulsa Section 
Pres. : Chester H . Wes t f a l l , Jr . , '52 
V . Pres . : Brook Tarbe l , '50 
Sec-Treas . : Charles J . D iver , '52 
528 S. N e w Haven , T u l s a 12 

PENNSYLVANIA 

Eastern Pennsylvania Section 
Pres.: Samuel Hochberger, '48 
V . Pres., Sec-Treas.: Arthur Most, Jr., '38 
91 7th St, Fullerton 

Pennslvania-Ohio Section 
Pres.: L . M . Hovar t . 'SO 
Sec-Treas.; George Schenck, '52 
7130 Thomas Blvd., Pittsburgh 
Meetings upon call of the secretary 

TEXAS 

Houston Section 

Pres.: R ichard B . Hohlt , '47 
V . Pres.: Jasper N . W a r r e n , '50 
Sec-Treas . : Robert D , Tur ley , '52 
1114 South Coast B l d g . 

Houston Section 
Emptying 7-oz. cans of C O O R S , 

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 O i l Co., and 
Adam Thomas, '52, to join Explora
tion Engineering. Visitors were John 
Holland, '53, Humble O i l , 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 Mewhir te r , '17; James Ba l l a rd , 
'25; Alber t Ladner, Haro ld Haight , E . C. 
Borrego, '27; Ra lph Schilthuis, Jack Fer
guson, George Somers, '30; Ivan Bur r e l l , 
'31; James Perryman, '35; Raymond 
K e r r , '36; Bruce Barbour, '37; James 
M o r r i s , Stanley Wickstrom, '38; John 
Biegel , Charles Thurber , '39; Lynn E r v i n , 
Nick Shif tar , '40; Horace Goodei l , '42; 
J . E . Perry, '43; R ichard Hohlt, '4-7; 
M o r a d M a i e k A s l a n i , Dennis Gregg, 'SO; 
W i l l i a m Johnston, '51 ; Robert D , Tur ley , 
Clement Lehnertz, Jr., A d a m Thomas, 
'52; H o w a r d K a y l o r , Jack E a r l , J i m Hu i f , 
'53; Bob Abercrombie, John Capshaw, 
'54; Parks Bunn, Fred Gruberth, 'SS; 
W i l l i a m Bagby, Dick Kellenbenz, '58; 
E . P . Worden , '60. 

M i n e r s visiting Hous ton who 
would like to contact old buddies are 
invited to call C A 8-4305 day, or 
M O 7-2229 night for information. 

North Central Section 

V , Pres . : H o w a r d Itten, '41 
Sec-Treas , : Har l ey Hol l iday , '42 
4505 A r c a d y Ave . , D a l l a s 5 
Sec-Treas . : John Thornton, 'SO 
609-B Scott St., W i c h i t a Fal l s 

Permian Basin Section 

Pres.: W i l l i a m D . Owens, '45 
V . Pres.: Thomas M ! M c L a r e n , '52 
Sec-Treas . : James F . Rucker, '52 
2102 Club D r i v e , M i d l a n d 

Luncheon meeting the first F r iday of 
each month at M i d l a n d Club, 

South Texas Section 
Pres.; James Wi lkerson , '31 
V . Pres . : E d w a r d W a r r e n , 'SO 
Sec-Treas . : Richard Storm, '53 
1007 Milam B ldg . , San Antonio 

UTAH 

Four Corners Section 
See N e w Mexico f o r officers 

Salt Lake City Section 
Pres.: Robert B . Ingalis, '48 
Vice Pres . : E d w i n T . W o o d , '48 
Sec-Treas . : M a j o r W , Seery, '56 
260 W . 1200 North , Bount i fu l , Utah 

Regular luncheon meeting second Thu r s 
day of each month at the Ft. Dougias 
Club . 

Salt Lake City Section 

The Salt Lake City Section held 
two social functions during the month 
of October. 

During the Rocky Mountain M i n 
erals Conference a nuraber of local 
Miners and visiting out-of-towners 
got 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, E u 

gene Pressett, '32; M i l t o n Lagergren, '33; 
Joe Rosenbaum, N , F. Wetzel , '34; P h i l 
Pelton, '35; J . H . Cone, '37; W , W . Agey, 
'39; G . J . Hussey, H . K . Schmuck, E . J . 
M a y h e w , '40; Clyde Johnson, '45; W . P. 
Gi l l i ngham, '47; E . J . Wood , '48; Pau l 
Placek, Don Siljestrom, '49; Niles Grosve
nor, Don Rausch, Ben Slothower, 'SO; E d 
gar Hunter, 'S3; Bob Pinkerton, M a j o r 
Seery, '56; James Link , '59; 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 thc 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 
clieering 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 year. 

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

C. D . Michaelson, '32; Helen and K e i t h 
Bentley, K a t h y and A r t Humphry, Be rg 
and M a j o r Seery, '56; E v i e and Bob 
Coleman, '49; Peg and Bob Seklemian, 
'48; L a u r a and George A l l e n , '37; Jacquie 
and Bob Peters, '51; G w e n and M i l t 
Lagergren, '33; Atha and Bob Ingalls, 
'48; Lute Parkinson, '23; J i m Sankovitz 
and J i m 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 U.S. 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 puhlic 
school system utilizing "The Silver 
Diploma," the School's film, to help 
the enrollment problem. Alumni who 
wi l l be involved in the educational 
program include Ned Wood, Bob 
Ingalls, C . D . Michaelson, and Ben 
Slothower. 

WASHINGTON 
Pacific Norihwest Section 
Pres.: W m . C. Douglas, ' H 
Sec-Treas . : C. T e d Robinson, '53 
16204 S.E. Sth. Bel leview 

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: 

Wal te r H . Jackson, '01 ; E r i c M . Smith, 
'05; W i l l i a m C. Douglass, '11; Dewey 
A . Dutton, '21; A r t h u r R. Kes l ing , '40; 
Col in L . Fox, '41; C. W . Bowlby, '50; 
C. T e d Robinson, '53 ; R ichard O. Barnes, 
'55; Lewis J . Effenberger, '56. 

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

lass discussed letters received by 
alumni from M r . Frank C. Bowman, 
'01, concerning solicitation of adver
tisers for The M I N E S Magazine. 
No one had been successful at this 
point in getting any new advertisers 
but several said they were trying. 

The new organization of C S M 
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. 

W Y O M I N G 

Central Wyoming Section 
Vice Pres.: M a r t i n Hegglund, '41 
806 W . 13th St., Casper 

C A N A D A 

Calgary Section 
Pres.: Joe S. I rw in , '54 
V . Pres.: G . L . Gray , '50 
Sec-Treas . : H u g h Evans , '49 
Hudson's Bay O i l & Gas 
320 7th A v e . West 
Luncheon m'eetings held 3rd Monday of 
each month in Ca lgary Petroleum C i u b ; 
v is i t ing alumni welcome. 

PERU 

Lima Secfion 
Pres.: Richard Spencer, '34 
V . Pres.: Martin Obradovic, '53 
Sec-Treas,: 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 Fert ig, x-'27 
S e c : P. Ave l ino Suarez 
Balatoc M i n i n g Co., Baguio, Phi l ippines 

Manila Section 
Pres. : Anselmo Ciaudio, Jr . , '41 
205 W i l s o n Bldg . , M a n i l a 
V . Pres . : Rolando Espino, '41 
Sec-Treas , : Edgardo Vil lavicencio , x-'40 

TURKEY 

Ankara Section 
Aluran i v i s i t ing Turkey contact: 
Ferhan Sanlav, '49, Tu rk iye Petrolleri 

A, O. Saka iya Caddesi 24, A n k a r a ; T e L 
No, 23144. 

VENEZUELA 

Caracas Section 
Pres,: W i l l i a m A , Aust in , Jr,, '27 
V , Pres . : G . V . Atkinson, '48 
Sec-Treas . : T . E . Johnson, '52 
c/o Phi l l ips Petr. Co. 
Aptdo 1031 
Asst. Sec-Treas . : R, L , Menk, '51 
c/o Creole Petr. Corp. 
Aptdo 889 

CLASS NOTES 

(Continued frot?i page 5) 

D O U G L A S P. H I L D E N B R A N D T is 
senior c i v i l engineering assistant for the 
Los Angeles County Flood Control D i s 
trict. H i s home address is 372 Monterey 
Road No. 10, South Pasadena, C a l i f . 

J A M E S E , J O N E S is a product engi
neer with Hewitt-Robins, Inc., and his 
address is 45 R ive r Dr . , Passaic, N . J , 

B E N S O N L , J O S E P H has moved f r o m 
San Jose to Campbell , Ca i i f . H i s apart
ment is located at 475 Dover W a y , No, 3, 

A N D R E W C. L A M B E R S O N is the new 
product supervisor of the Eastern Zone, 
C F & I . A Met . E . graduate, Lamberson is 
a Coloradoan by choice being a Kansan 
by birth. H e joined C F & I at Pueblo when 
he graduated. 

P A T R I C K C, R Y A N is another C a l i -
fornian. Employed by Bechtel Corp. as a 
process engineer, he lives at 1110 M a n z 
anita Dr . , Pacifica, Ca l i f . 

D O N A L D H . S H A W , x-'58, is on his 
way to Tangany ika to serve as a staff 
assistant in the M i n i s t r y of Finance in the 
field of minera] resources. Shaw is heing 
sponsored by the "Fellows in A f r i c a , " a 
joint project of the Ford Foundation, 
W o r l d Bank, Br i t i sh Colonia l Govern
ment, and M I T . Before entering M I T , 
which awarded him a master's degree in 
June, he attended Mines for three years. 
H i s wife , Barbara , and two pre-school 
age sons w i l l accompany Shaw on this 
two-year assignment. 

P E T E R F R E D E R I C K T H O R N E , x-'58, 
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 years and is 
currently a junior student major ing in 
business management at Fa i r l e igh D ick 
inson Univers i ty . 

O L I N l i . W H I T E S C A R V E R has been 
transferred by Pure O i l Co. f r o m M i d 
land to Box 987, Andrews, Texas. 

V I N C E N T E . W O O D has been trans
ferred back to the states f r o m Okinawa 
by the U . S. Mar ine Corps. M a i l w i l l now 
reach him c/o U S M C , M A B S 36, M A G 
36, M C A F , Santa A n a , Ca l i f , 

1959 
L E S L E Y 0 . B O N D an engineer with 

Schlumberger W e l l Surveying Corp. is 
located in Fa l fu r r i a s , Texas at 623% W , 
A l l e n St, 

D O N A L D E , D A L T O N has gone over
seas with his group. H i s mai l should be 
addressed: U . S . A . D . E . F . E . , A P O 31, San 
Francisco, C a l i f . 

C. H O W A R D H A M I L T O N is a re
search metallurgist wi th Nor th Amer ican 
Av ia t ion , Miss i l e D iv i s ion . H i s home ad
dress is 12800 Lakewood B l v d . , Apt . 1, 
Downey, Ca l i f , 

G E O R G E K R A U S S was in Wor th ing
ton, Ohio. H i s new address is 21442 
Lora in Road, Cleveland. 

C R A I G S, M A R T E N S O N is an ensign 
in the I J . S. Navy . H i s home address is 
7717 Lakeview D r i v e , Fai ls Church, V a . 

D E W I T T A , M O S S has lef t the Los 
Angeies County Road Department and 
joined the Atomic Energy Commission as 
a nuclear engineer at Oak Ridge, Tenn . 
H i s street address is 161 W a d e Lane. 

G E O R G E N . M U N R O has served a 
year as a service engineer with Dowe i l , 

(Continued on page 40) 

Specialized 
Engineering and 
Equipment Service 

for Mines—Mills—Industrial Plants 
Engineering Consultants—Plant Layout 

Equipment Consultants—Design 

Distributor 
S i M P L l C I T Y E N G I N E E R I N G C O . 

V i b r a t i n g c o n v e y o r s — S c r e e n s 
U . S. H O F F M A N M A C H , C O R P , 

Exhausters-Blowers-Vacuum C l e a n e r s 

PATTEN ENGINEERING CO. 
1795 Sheridan Denver 14, Colo. 

BE 7-0433 
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N M E M O R I A M 
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, 
Ar iz . 

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 . A . F . 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, Two years later he 
received a Master's degree from the 
same institution. Dr . IJutler joined 
the University of Arizona faculty in 
1928 after 20 years of active field ex

perience with the U . S. 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 

U S G S 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 . Butler's career as a 
teacher is the integrity with which he 
searched, evaluated, and concluded. A 
seeicer of the truth, hy 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 years been 
"starred" hy the publication "Ameri
can Men of Science," evidence that 
his work was considered among the 
most important in his field. 

Survivors include his wife, Mrs. 
Loretta B. Butler of Tucson, Ariz. , 
and his son, Waldo D . Butler of Chi
cago, 111. 

A L U M N I BUSINESS 
Executive Committee Meeting 
On October 26th Reported 

T h e Executive Committee met on Oct. 
26th, 1960, at 7:30 p.m., in the Conference 
Room, Guggenheim H a l l , Golden, Colo . 
Those present were E d w i n H , Crabtree, 
president; Robert W . Evans , executive 
committee; S. M . De l Rio , executive com
mittee; J . A . M u l l i n a x , secretary. M e m 
bers absent were John Petty, vice pres
ident; Robert Waterman, treasurer, and 
Harvey Mathews, executive committee. 
Committee chairmen present were W a r 
ren Prosser, Publ ic Relations; Robert 
Bolmer, Publications Committee; Oran 
Pack, Research and Development Com
mittee, and K e n Nickerson, Membership. 

A t this meeting it was regularly moved 
and seconded that the executive manager 
should be instructed to provide T h e 
M I N E S Magaz ine with a digest of the 
actions taken at the regular meeting, so 
that this might be published in the next 
issue of 'I'he M I N E S Magazine . In the 
past the minutes have not been published 
until they were regularly approved by the 
Executive Committee. T h i s frequently re
sulted in a iong delay so that the infor
mation contained in the minutes was no 
longer current. 

i n accordance with the above instruc
tions, the executive manager reported that 
at the meeting held on Oct. 26th, 1960 
the minutes of the previous meeting held 
nn Sept. ISth, 1960, were read and ap
proved. The f inancia l statements for 
September were presented and approved. 

Under the heading of Old Business, the 
executive manager reported that nearly 
80 per cent of the members of the Class 
of 1960 have become members of the 
A l u m n i Association. In addition, six 
members of the Class of 1961 have a l 
ready joined as Junior members. 

In general comment, the executive man
ager reported that the dinner given dur
ing the Petroleum Engineers Convention 
was attended by 146 Miner s and their 
wives. T h e A l u m n i Stag luncheon, held 
at Las Vegas dur ing the Amer ican M i n 
ing Congress, was attended by 93 A l u m n i . 

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

Under the heading of N e w Business, 
the list of nominees for a l ! 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 approved. 

Names on the Bal lo t are: For President 
—-Albert M . Keenan, '35, and James A . 
M u l l i n a x , '47; For Vice-President—Theo
dore F . Adams, '29, and H u g h A , W a l 
lace, '28; For A>cr^/(ir;/-—Robert L . B o l 
mer, '44, and John J . Wanner , '48; For 
Treasurer—Anthony F . Corbetta, '48, and 
K e n Nickerson, '+8; For Member of Ex
ecutive Committee-—Oran L . Pack, '26, and 
Francis E . Smiley, '40; For Director, 
CSM Foundation, Die.—Edwin H . Crab
tree, '27, and John J . F lynn, '48. 

Activi t ies to encourage increased mem
bership continued at a high rate, as sep
arate letters were mailed to a l l those who 

were active in 1959, but had not yet paid 
in 1960, T o 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 
Art icles of Incorporation, dues card, and 
return envelopes were mailed to each. 
T o 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 w i l l 
be made. 

Increased interest upon the part of Loca l 
Sections raised the question of the need 
for new Sections in areas where industrial 
changes have increased the number of 
A l u m n i present. 

T h e executive manager reported that 
T h e M I N E S Magaz ine printed a four-
page spread of the results of C S M 
Foundation activities in the October issue 
of T h e M I N E S Magazine . T h i s was 
done without cost to the Foundation. 

A general report upon the condition of 
the Magaz ine was made, stating that the 
October issue has begun to reflect the 
effect of the advertising solicitation be
ing carried out by M r . Bowman. 

Committee reports: M r . Prosser sug
gested a Si lver Plaque be placed under the 
portrait of D r . Chauvenet. He suggested 
that funds f rom the A l u m n i Recognition 
Fund be used for such purpose. 

Candidates f o r Honorary Membership 
in the A l u m n i Association were discussed 
and petitions bearing the names of those 
nominated w i l l be circulated for signa
ture. 

T h e Executive Committee adjourned at 
9:25 p.m., having completed al l the busi
ness before them. 
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ORiOIGGER SPORTS 
Mines 1960 Foofball 
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 on, 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 14-6 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 Plaj'er" 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 two passes and throwing a 
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 give 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 kicidng of Marv Kay, the Miners 
won their third straight game by beat
ing the Westminster Parsons 20-13. 

Colorado 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 C S C needed. 

Idaho State College came to play 
Mines at our Homecoming bringing 
with them a team that had averaged 
61.5 points per game 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 

to see the look of disbelief on the 
faces of the Idaho State plaj'ers 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 Jerr})- Cronen and Mike 
McCutchan. The Miners' defense 
was tremendous and did not let the 
Mountaineers pass Mines' 35-yd. iine 
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 slowly 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 R M C champs. Mines plashed their 
hearts out, but were soundlj'̂  defeated 
44-14. It was a close game until thc 
third period with Adams State lead
ing 17-14, then everything that the 
Indians did was right, Thej' scored 
two touchdowns in the third, two in 
the fourth quarter, and a safety. This 
was the onlj' game of the season that 
Mines was definitelj' 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 worlt at 
Pennsylvania State Univers i ty and iists 
his address as Ent ry No. 9, Graduate 
Circle , Univers i ty Park, Penn. 

W I L L I A M A . R E H R I G has been see
ing the wor ld wi th Tidewater , H e d id a 
tour of duty in Anita ra, Turkey, then 
Burbank, C a i i f . N o w his address is c/o 
Tidewater O i l Co, of Spain, S, A . A p a r 
tado 548, Las Palmas, G r a n Canar ia , 
Spain. 

C H A R L E S H . R E I L I N G is a geologist 
wi th Superior O i l Co. He was recently 
transferred f rom L a Crescenta, Cai i f . , to 
Casper, W y o , He lives at 2355 E . Seventh. 

K E N N E T H C, R U S S E L L works for 
Westinghouse Eiectrie Co. in Pittsburgh. 
H i s address is 116 W , Swissvale, Pitts
burgh 18, P a . 

R I C H A R D K E N T S P E A R S is l i v i n g in 
Littleton. Employed as a metallurgist by 
M a r t i n of Denver, his home address is 
8437 S. Reed, Rura l Route No . 1, Li t t le
ton, Colo. 

G O R D O N L . S T E E L E was recently 
commissioned 2nd Lt , H e may be ad
dressed Co. B , 2nd Btn. , 1st T r n g , Regt. 
Engr., Ft. Leonard Wood , M o . 

I960 
W I L L I A M A , A N D E R S O N ' S new ad

dress is 3433 Beile Terrace, Bakersfield, 
Ca l i f , 

J O S E P H L . A N J I E R was in Colorado 
Springs, H i s new address is 610 Nor th 
Imboden, Apt . 204, Alexandr ia , V a . 

E D U A R D O G A B R I E L - A R A N A went 
to L a Paz , B o l i v i a , on graduation. N o w he 
is located Y . P . F . B . , C a m i r i , B o l i v i a , 
S. A . 

J O H N A . B O W L E R , I H , left Verna l , 
Utah, and is now at 3630 39th Street 
N . W . , Washington, D . C. 

W A R R E N E . B R O W N , E . M . is an
other graduate of the class of '60 who has 
been placed in a t raining job. H e is a 
superintendent trainee with Fisher Con
tracting Co. H e stiii lists 128 E . Monroe, 
Sterling, K a n . as his home. 

E D W I N H . C R A B T R E E , H I , is back 
in Golden f rom Salt Lake City. H i s G o l d 
en box number is 465. 

J A M E S C. D O R I A N went to Los A n 
geles after graduation. N o w he is at 1457 
Ridge Ave . , Evanston, 111. 

I R W I N W I L L I A M E N G E L is now em
ployed by Bethlehem Steel as a metallur
gical engineer. H i s address is 5950 Car -
melita. Apt . No . 11, Huntington Park, 
Ca l i f . 

W A L T E R I. K N U D S E N , JR . is l i v ing 
in Nor th Hol lywood, CaHf. He is em
ployed as c i v i l engineering assistant in 
the Los Angeles County Flood Control 
District . M a l l w i l l reach him c/o M r . 
D . McComb, 8137 M a r y El len St., North 
Hol lywood, Ca l i f . 

G E O R G E A . L I N D R O T H is now a Lt . 
wi th the 561st Engr . Corps ( P C ) , Pre
sidio, San Francisco, Ca l i f . He was with 
Crucible Steel Co. of A m e r i c a before his 
induction into the A r m y . 

Q U E N T I N T . M c G L O T H I N 1300 E , 
James St., A p t . 10, Baytown, Texas has a 
new assignment. H e was recently trans
ferred to Manufac tu r ing Research and 
Develo-^raent Div i s ion , Humble O i l & 
Refining Co. He is a Petroleum Ref in ing 
option graduate. 

K E I T H P . R H E A is work ing with Bear 
Creek M i n i n g Co. of Denver, Colo., as a 
geologist. H e is to leave early next year 
to study geology at Vic to r ia Universi ty of 
Wel l ington, N e w Zealand. See M I N E S 
Magazine , Ju ly 1960, p, 50. 

2nd L T . J O H N J . S E L T E R S has com
pleted the officer orientation course at T h e 
Chemical Corps School, Fort M c C l e l l a n . 
A l a . Upon completion of his tour of duty 
with the A r m y , John is to begin employ
ment with U . S., Smelting Refining & M i n 
ing Co. John won many honors while on 
campus and his wife , Judy, was also an 
active and wel l -known campus figure. 

R O B E R T W A I S S A R , x-'60, left the 
C S M graduate school this summer and is 
now in Venezuela. H e is employed as a 
mining engineering trainee by Orinoco 
M i n i n g Co. 

J A M E S N . W I N S T O N has moved f rom 
St. Francis, K a n . , to Shiprock, N . M . He 
is work ing f o r K e r r - M c G e e O i l Industries 
as a mining engineer. H i s P. O. Box is 
383. 

1961 
R E G I N A L D W O R S L E Y , is now l i v 

ing at 575 G r a n d St., Apt , 1204 E . N e w 
York , N . Y . H i s M.Sc . in mining w i l l be 
awarded in 1961. 
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C A M P U S HEADLINES 

The Coloracio 
Sclioof of Mines 
Library 

By VIRGINIA LEE WILCOX, Librarian 

MISS VIRGINIA WILCOX 

Descriptive—Early Days 
A history of the Colorado School 

of Mines L ib ra ry must reflect the 
history of the Colorado School of 
Mines itself, since i t is an integral, 
functional part of the institution. It 
has played a vital part i n the edu
cational program since the begin
ning and win continue to do so i f 
it is to just i fy its existence. Fo r any 
good library of an institution of 
higher learning must of necessity 
reflect the aims and purposes of 
that institution, support and sup
plement the academic disciplines, 
and be a vi ta l and enduring chan
nel through which the cumulative 
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 l i 
brary. In the beginning, when the 
School of Mines was also called a 
"Department of Physics" of Epis
copal Bishop George M . Randall's 
"University Schools at Golden, 
Colo.," there is the following men
tion of a l ibrary in thc prospectus, 
"In thc second story is the l ibrary 
and a lecture 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 Episcopal 
Church found support for the 
School increasingly difficult and re
linquished control to the govern
ment. In 1876, when the Territory 
became the State of Colorado, the 

1 University Schools at Golden, Colorado, 187,1-74, 
(Golden, Colo.: 1873) p. 4. 

School became the State School of 
Mines. The location of the School 
at this tune was the present site of 
thc State Industrial School, at the 
southeastern edge of Golden. 

In the Biennial Report of the 
School for 1880-81, is found the 
first statement concermng the L i 
brary after the School reopened i n 
its present location, Oct. 13, 1880, 
"Large additions have been made 
to the Library ," and later, "The 
Institution possesses a good library 
of standard scientific w o r k s . T h e 
first statement of actual expendi
tures for books for the Library is 
noted i n the Biennial Report of the 
School for 1882, "Additions to the 
Library have been made during the 
past two years to the amount of 
$455. The books have been care
f u l l y selected with reference to 
their scientific value and their spe
cial uti l i ty in such a technical in
stitution."^ 

Not unt i l the Catalogue for the 
year 1885-86 appeared, do we find 
the first statement concerning the 
size of the collection, "The Library 
comprises about 1,000 volumes of 
standard works, every department 
of science being fa i r ly represented. 
Additions are being constantly 
made."^ 

W i t h the growth of the School 
and the addition of a new building, 
first occupied i n the f a l l term, 1890, 

"State School of Mines Biennial Report, 1880-81. 
(Denver, Colo.: Tribune Publishing Co., 1881) p. 
42 and p. 49. 

'Stale School of Mines Biennial Report oj the 
President, December, 1882. (Denver, Colo.: Rocky 
Mountain News Publishing Co,, 1883) p, 11. 

* State School of Mines Catalogue, 1885-86. 
(Goiden. Colo.: The School, 1886) p. S3. 

THE AUTHOR 
Virginia Ijee Wilcox, who in 1937 

and 1953 received A.B. and M.A. 
degrees in lAhrary Science from 
the University of Denver, has 
•served as lihraria/ii at the Colorado 
School of Mines since 1956. For 10 
years prior to 1956 she ivas succes
sively msislant librarian and act
ing librarian at Mines. 

3Iiss Wilcox has also served as 
librarian for Colorado Fuel & Iron 
Corp. and for the U. S. Armed 
Forces in La Junta, Colo., and in 
Rheims, France. 

She is the cmthor of Colorado: A 
Selected BibMography of Its Liter
ature, 1858-1952, and is a member 
of many organizations—including 
Special Libraries Assn., American 
Library Assn., Mountain-Plains Li
brary Assn., Bibliographical Center 
for Research, American Society for 
Engineering Education, Colorado 
State Historical Society, and PEO. 

the Library received new quarters, 
according to a Special Circidar for 
that year, a large i-oom on thc first 
fioor of the new building. It con
tained "over 2,000 volumes, chiefly 
standard reference works, and is 
being constantly enlarged."^ In the 
Catalogue for 1890-91, the number 
of volumes is restated, and in addi
tion, ". . . history, travels and lit
erature are not neglected. Its cost 
per volume, as must be the case 
with scientific works, has been 
large. Additions are constantly be-

^ State School of Mines Speeial Circular for the 
Fall Term ot 1890. (Golden. Colo.: Tlie School, 
1S90) p. 14-15. 
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Arthur Lakes Library was completed in January, 1955, at a cost of $750,000. 

ing made. Students have free access 
to thc library, which can be used as 
a reading-room during a portion of 
each day, tlie students having also 
a separate reading-room on the 
same floor."" 

The first mention of a librarian 
as a member of the School's faculty, 
althougli not ful l time, appears in 
the Special Circular just cited. Mr. 
John B. Garvin is listed as both 
"Librarian and Kegistrar."'^ 

The earliest entry in thc Acces
sion Records of the Library, the 
descriptive list of books as they 
were added to the collection, is 
dated Dec. 1, 1892. There was no 
Call Number given, or classification 
of volumes according to the Dewey 
Decimal Classification, until prob
ably several years later. However, 
in thc Catalogue, of the School for 
1896-97, is found the first mention 
of the oi'ganization of the Library's 
collection. "The shelf and catalogue 
arrangements are upon the Dewey 
Decimal System. Pamphlets arc 
separately placed in special draw
ers, also under classification."^ 

Although, it is not quite clear just 
to wfiat extent use was made of the 
Dewey sj'stem at this time, it is 
evident that there was a commenda
ble attempt to keep abreast of de
veloping library techniques and 
procedures. Por it is only a few 
years earlier, in 1876, that Melvil 

"Op. (it., Cnlalogue. 1890-91, p. 66, 

''Op. cit., Special Circular, 1890. p. S. 

^Op. cit. Catalogue, 1896-97. p. 82. 

Dewey first published his Decimal 
Classification. A t that time it com
prised only 12 pages, while toda.y 
it appears in two vohunes, sixteen 
editions later, and is used by ap
proximately 95 per cent of thc l i 
braries of the country. 

It was not until 1902 that thc 
administration appointed a ful l 
time professionai librarian to thc 
School's faculty. Up until that time 
such duties were performed by one 
person who served as both librarian 
and registrar, with little, if any 
professional education. The Cata
logue of 1901-02 hsts under "Fac
ulty," the first separation of the 
positions of librarian and registrar, 
and the appointment of Mabel C. 
Shrum, B.lj.S. (University of Illi
nois), as the first professioual l i 
brarian.^ 

From the Annual Catalogtte of 
1902-03 comes a pertinent state
ment of some historical significance. 
"The acciunulation of a library 
suitable for a technical school has 
been the growth of years, but it was 
not until January 1902, that Presi
dent Chauvenet and the Trustees 
wisely decided to 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
ber 6,000 volumes, inciuding the 
bound files of the standard periodi
cals, and excluding many hundred 
unbound pamphlets. While the sub
stance of such a collection of books 

•'Colorado School of Mines Catalogue, 1901-03. 
(Golden, Colo.: The School. i901) p, 7. 

must ahvays emphasize particuhu'ly 
the technical phase, yet a touch of 
the liuman is recognized by includ
ing some of the standard histories, 
travels, and the Knglish cla,ssics, as 
well as some of the more popular 
journals of the day."^'' 

The Library continued to grow 
aud develop with the School. In 
1906 Guggenheim Hall was dedi
cated, and the Jubrary of about 
5,000 volumes was moved to the 
south wing of thc second fioor of 
this building, which was to remain 
its home for almost 50 years! When 
tbe collection outgrew these accom
modations, the first floor of thc 
same wing in Guggenheim Hall was 
filled with temporary shelving in 
about 1936, and the collection over-
fiowed into this area. Finally books 
were stored in the sub-basement 
and the tower of Guggenheim, until 
all storage had been exhausted. 
When the holdings came to a total 
of about 64,000 volumes, there was 
no more room left to grow! 

A New Library Building 

Which brings us to the Arthur 
Lakes Library of thc Colorado 
School of Mines, named in July, 
1959, in honor of thc School's first 
professor of geology, and pioneer 
Colorado geologist. In August 1954, 
ground was broken for the $750,000 
library building. It was completed 
and opened for use 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. Kven when a 
chute was used to slide the books 
do-wn from the upper floor levels to 
the trucks on the ground, no great 
amount of disorder resulted. 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 capacity, 
was the answer to many of thc 
problems which had plagued those 
responsible for Mines' Library serv
ice for years. 

A rather detailed description of 
this new physical plant appeared 
in a previous issue of T H E MINES 
MAGAZINE, so much of that descrip
tion will be eliminated herc.'^ But 

Colorado School of Mines Jnnual Catalogue, 
1902-03. (Golden. Colo.: The School, 1902) p. 28. 

" Wilcox, Virginia Lee, "New Colorado School 
of Mines Library," Mines Magazine, v. 46, no. 10, 
Oct., 1956. p. 33-36. 
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of the new facilities and increased 
services made possible by the new 
building something certainly must 
be said. 

First perhaps should be men
tioned the fact that the various 
functions and co l l ec t ions were 
physically separated in the new 
building, requiring additional staff 
members and giving them adeqtiate 
room and equipment, in most in
stances, to function efficiently. 

Staffing the Library 

The staff of the Library grew 
slowl}'', but gradually, with thc en
rollment and collection, o '̂er the 
years. 

There follows a list of the librar
ians at Mines, including those who 
served the needs of the Library 
at the beginning, although part 
time; 

John B. Garvin, B.S., 1890-91, 
Librarian and Registrar. 

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

Benjamin A. Ambler, 1900-1901, 
Librarian and Registrar. 

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

Pearl Garrison, M.Di., 1913-1920, 
Tiibrarian. 

Irma Downcs Jacobs, Pd.B., 
1920-1923, liibrarian. 

Mary E. Hoyt, B.L., 1923-1951, 
Librarian. 

Raymond R. Dickison, A.B. , 
B.L.S., M.S., 1951-1955, Librarian. 

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

Vii'ginia Leo AViicox, 1956 to 
date, fjibrarian. 

The quality of service a college 
library can render is in direct ratio 
to the quality of the staff which 
makes those services available and 
interprets them in terms of patrons' 
needs. It is not until 1932, we find 
from thc School records, that there 
was an assistant hbrariau added to 
thc staff. And it was not nntil 1946 
that a third professional librarian 
was employed; and in 1955, an
other, making four professional l i 
brarians iu the staif pattern at the 
present time. 

It wtis in 1950 that the profes

sional l i b r a r i a n s on the staff 
achieved f a c u l t y status at the 
School. Before that time only the 
head librarian was a member of thc 
faculty. 

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

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

Students have assisted in the L i 
brary at Mines from the early days, 
but graduate fellowships in the L i 
brary have been of recent origin, 
dating from the academic year 
1955-56, when one fellowship was 
granted, with assignment to the L i 
brary. During the past year the 
Library had three graduate fehow-
ships assigned, and for 1960/61 
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• Another view of the entrance lobby and circulation desk in the library, taken before com 
pietion of the mural. 

tliere are four assigned for tlie 
academic year. The need for stu
dent M.ssistance has grown nntil this 
year, 1960/61, tliere are budgeted 
3,850 hours of student help. Grad
uate fellows and student assistauts 
are inyaluable in the duties they 
perform, although they cannot be 
expected to take the place of ful l 
time, specifically trained staff mem
bers. 

There have been monthly staff 
meetings scheduled regularly since 
the spring of 1955, thc first attempt 
to hold such meetings; and on oc
casion, special Staff meetings have 
been called by the Librarian when 
the need arose, in addition to those 
sehedtded monthly. These meetings 
have proved helpful in solving l i 
brary problems which freqently oc
cur, in promoting interstaif coop
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 thc staff mem
bers, graduate fellows, and student 
assistants, and some of the services 
which they make available in the 
new building. 

"With the Assembly Hall, projec
tion equipment, a.nd Hi-Fidclity 
equipment, an Audio-Visual pro
gram has been offered regularly 
since the new buildiug was oc
cupied. Lectures by local as well as 
national figures have been pre
sented. Art and feature films have 
been schedided regularly, both in 
color and cinemascope. A collection 
of art prints of the old masters and 
modern artists is available for loan. 
A collection of long-play recordings 
for loan, and concert programs of 
recorded music arc also a service 
of the Audio-Visual Section of the 
new library. None of this was possi

ble in the old building. Thc use of 
these and other facilities will ap
pear later in tabular form. 

The new library p r o v i d e d a 
Photocopy Room, and better equi])-
raent to improve thc quality of the 
service. The use of this service has 
gro^vn from a few hundred pages 
a year to 9198 for the fiscal year 
1959/60. This has included pages 
for the personal use of both faculty 
and students, intcrlibrary loan ma
terials, and duplication for library 
needs to replace worn or damaged 
pages and out-of-print materials. 

Microprint readers, both, for film 
and cards, and storage for the mi
croform collection, is provided for 
hi tbe new building, A new micro
film reader-priuter makes possible 
an enlarged X'age copy from micro
film. The Library has around 500 
volumes of periodicals in one form 
or another of microreproduetion. 

A Map Room makes iiossible the 
proper care of the Library's large 
map collection, in one location, 
where formerly, many were iu the 
Geolog}^ Department. 

The overall holdings of the JA-
brary are presented in the foUow-
iug 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 
basic strength of the Mines Library 
for study and research. Books and 
periodicals are sheh^ed together by 
subject. In the Annual Catalogue 
for 1902-03, we find a list of some 
155 periodical and serial titles re
ceived in the library at that time, 
and many a.re currently 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 titles, in the aggre-

" Op. nf., p. 28-29. 

MAP HOLDINGS 

Total as of Total as of Total as of 
TYPE 6/30/58 6/3Q/59 6/30/60 

Topographic 40,389 44,911 47,094 
Geologic 4,921 5,322 5,446 
Other 377 454 454 

Total Maps 45,687 50,687 52,994 

• Reference section 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
ysis of the size of the collection for 
the periods indicated. Figures rep
resent volumes 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 School's many alum
ni and friends. A n early Catalogue 
makes note of one 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 covers of a number of 
volumes will be found the names of 
former owners: suecessftil alumni, 
faculty members of yesterday and 
today, and many names prominent 
in the pioneer period of both School 
and state. 

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

stack area in the library. 

•Op. at., Catalosiic, 1896-97 p, 82. 

rado School of Mines Quarteiin, 
T H E M I N E S MAGAZINE, and only 
recently, the new publication of the 
Colorado School of Mines Research 

HOLDINGS OF THE LIBRARY 

TECHNICAL 

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

1958 1959 1960 

500's Pure Science 23,319 24,140 25,109 

6O0's Applied Science 29,503 30,299 30,941 

*Documents 10,951 i 1,640 12,269 

Theses 1,463 1,532 1,532 

Total Technical 65,236 67,611 69,851 

NON-TECHNICAL 

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

1958 1959 1960 

000's-900"s {Less 500's & 600's) .-. 14,327 15,008 16,105 
Fiction 1,680 1,818 1,973 
*Documents 7,229 7,823 8,465 

Total Non-Technical 23,236 24,649 26,543 

* Documents counted as volume equivalents, (All "Documents" references following 
apply only to U, S, Documents.) 
Documents of other countries and all states are classified and Included above. 

SUMMARY 

For Fiscal Years, ending June 30 
1958 1959 I960 

Technical - - 65,236 67,611 69,851 
Non-Technlcal - . . 23,236 24,649 26,643 

Totals 88,472 92,260 96,494 

l^^ouudation, the Mineral Industries 
Bulletin. 

Noted in an early Catalogue is 
an acknowledgment of significauce : 
"To the Hon. H . M. Teller, for the 
regular receipt of reports and docu
ments from the Department of the 
Interior of the IJnited States Gov
ernment."̂ "* This gift was the nu
cleus of one of the most valuable 
collections in the Library, the 
United States Government docu
ments, especially the numerous 
series of the Geological Survey and 
the Bureau of Mines. In 19B9, the 
Mines Library was designated a 
Depository, to receive selected doc
uments of the government. TJie pro
portion of documents to the whole 
collection is indicated in the fore
going tables. 

Use of the Library 

The test of a library's value is, 
in the last analysis, how useful it 
is to those for whom it exists. A 
perusal of the foUowing tables will 
give a statistical picture of the use 
of the Library from circidation rec
ords alone. It is well to remember 
also, that there are many intangible 
uses aud values which cannot be 
measured by the number of books 
circulated. 

The Circulation Section is re-

31 Op. dt., Calalogue. 1882-83 p, 57. 
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CIRCULATION RECORD 

SUMMARY 

Materials Borrowed from fhe 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 Circulafion Desk, U. S. Documents, Audio-Visual Office, 
and some Departmental loans. 

1957/58 1958/59 1959/60 

Scientific & Technical 

(Includes Theses, Reserves, Documents) 13,742 15,492 15,603 

Non-Technical 

(Includes Documents, Non-Fiction & Fiction) 4,314 6,437 6,707 

Total—Books _ ___ 18,056 21,929 22,310 

A-V Maferiats 
(Includes Art Prints, records) 685 597 606 

Grand Total |8,74l 22,526 22,916 

FACULTY-STUDENT CIRCULATION 

The total Book Circulafion for the fiscal year 1959/60 may be broken down by borrower 
as follows: 

Faculfy Student Others* 

Scientific & Technical 

(Includes Theses, Reserves, Documents) 1,446 11,613 2,544 

Non-Technical 

(Includes Documents, Non-Fiction & Fiction) 1,085 3,927 1,695 

Total—Books 2,531 15,540 4,239 

A-V Materials 
(Includes Art Prints, records) _ ____ 286 320 0 

Grand Total 2,817 15,860 4,239 

* Included here are Colorado Schooi of Mines Research Foundafion, alumni, wives of Fac
ulty and Students, visifrng engineers, scientists, research specialists, and neighboring Technical 
library loans. 

Fi 

INTERLI8RARY LOANS 

seal Year Loaned 

1957/58 ... 497 

1958/59 467 

1959/60 ... 671 

Borrowed 

283 

354 

430 

I 
El 
< 
CC 
13 
O 
J: 

G 

K I S T L E 

1 6 3 6 C H A M P A • D E N V E R • M A I N 3 - 5 1 6 1 

K i i o n s i b l c for loans to other librar
ies, and the borrowing from otbcr 
libraries is a function of the Refer
ence Section. 

Tbe Library uses seyeral methods 
to encourage use and isublicize its 
resources. There arc several publi
cations proceeding from various 
Sections, and the responsibility of 
designated Staff members, whieh 
point up news, new books, new sub
scriptions, services and the like. 
The Arthur Lakes Library Neivs-
Utter, V . 1, no. 1, May, 1955-—, a 
quarterly, gives timely information 
as well as serving as a "facts on 
tile" for historical reference. Neiv 
Books is a monthly selection by the 
Catalogue Section of the books ad
ded to the Library's collection dur
ing the month. "Library Notes" is 
a n Oredigger column written by tbe 
Documents Ijibrarian. It gives a n 
notations of timely selections of the 
new books received. 

Exhibits and displays, a function 
of thc Audio-Visual office, announce 
new books, point up literature on 
])artieidar subjects, and stimulate 
reader interest. 

A "Faculty Shelf" is at one end 
of the third stack level, at the left 
of the Circulation Desk. It briugs 
together, in a secluded area, the 
newer books on such subjects as en
gineering education, improvemeut 
of college and university teaching, 
lu'omotion of research, service 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, including the Library of 
Congress, and its many subject 
bibliographies, research and source 
material a r c made available to 
Mines' Library. Interlibrary loans 
as shown in the foregoing table, 
are a significant part of the serv
ices performed by the Jjibrary, 
whether direct, or through the Bib
liographical Center. "When needed 
f o r research by faculty or graduate 
student, the Library borrows across 
thc country, if necessary, and 
makes even more loans on the same 
scope, as m a n y an alumnus knows! 

HERON ENGINEERING GO. 

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

2000 So. Acoma St., Denver, Colo. 
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I 
Classifiers Laboratory Equipment 

Diaphragm Pur iPs Ball and Rod Mills 

Thickeners Flotation Machines 

Drum and Disc Filters 
For ALL Your 

Mining and Milling Ore Feeders 
Requirements Conditioners and 

Agitators 

MORSE BROS. M A C H I N E R Y 
2900 BRIGHTON BLVD. DENVER 1, COLORADO 

A D V E R T I S E R 
Air Rentals, Inc. -k- -

Denver, Colorailo, 3301 Walnut 
Allis-Chalmers Mfg. Co 

655 Broadway 
Denver, Colorado 
Milwaukee, Wisconsin 

American Manganesa Steel Dlvisieti 
ChicaEO HeiEliln. IU. 

American Metal Climax, Inc 
New Yorli 20, N. 1'. 

Apashe Exploration Co 
Houston, Texas 

Armite Laboratories ik- -
Los Angeles 1, Calif., 6609 Broad St, 

Atlas Powiler Co -
Wilmington 99, Del, 

Blue Biver Constructors -
Dillon, Cola. 

Card Iron Worhs Company, C. S. ik-
Denver, Colo., 2501 W. 16th Aye. 

Colorado Central Power Co 
Englewooa, Colo. 

Colorado SchoDi of Mines 
Research Foundation 26 

Golden, Colo. 
Colorailo Fuel & Iron Corp. -k 6 

Amarillo, 1008 Fisk BldE. 
Billings, 215 Fratt Bldg. 
Butte, 401 Metals Bk. BldE. 
Chieago 1, 221 North LaSallo St. 
Denver 2, Continental Oil BIdg. 
DelJoit 26, 1915 National Bk. BldE. 
El Paso, 803 Bassett Tower BIdg. 
fort Worth 2, 1506 Continental 

Lite Bldg. 
noustnn 11, 340 South 66th St. 
Lincoln 8, 1227 Sharp Bldg. 
Los Angeies 1, 739 Bast BOth St. 
New York 22, 575 Madison Ave. 
Oklahoma City 2, 906 Colcord Bldg. 
PhoenLt, 305 East Buchanan 
Portland 9, 1360 N.W. Italeigh 
Pueblo, P. 0. Box 316 
Bait Lako City 1, 411 Walker 

BK. BMg. 
San Francisco 3, 1245 Howard St. 
Seattle i, 3434 Second Ave., So. 
Spokane, 910 Old National Bk. Bldg. 
Wichita 6, 811 Bast 10 St. 

Colorailo ^ational Bank •)( 
Denver, Coio., 17th and Champa St. 

COOFS Company -k -
Golden. Colorado 

Coors Poreelain Co 
Golden, Colorado 

Deister Coiiteiitralor Co. -k 
FD]'t Wayne, Ind., 911 GlasEow Ave. 
New Yorlt, N. Y., 104 Pearl St. 
Nesquehoning, N.Y., 231 E. Calawlssa St. 
Hibbing, Minnesota, P. 0. Box 777 

Birmingham. Alabama, 
9S0 2ad Ave., North 

Denver Equipment Conipany -k -— 3 
DenTcr 17, Colo., 1400 17th Street 
New York City 1, N. Y.. 
4114 Empire Slate Bldg. 
Toronto, Ontario, 185 Bay St. 
Vancouver, B. C , 
305 Credit Fonceir BldE-
Mexico, D. F., 14 Avenida Juarea 
London E. C. 2, 15-17 Christopher 

St. Finsbury Square 
Jolianneshurg, S. Africa, 8 Village Road 
Lima, Peni, Mnquinarias 270, 

Casilla 4950 
Denver Fire Clay Company -k - -

Denyer, Cole. 
Salt Lake City, Utah, P. 0. Bos 836 
Bl Paso, Texas, 209 MiUs Bldg. 

Dorr-Oliver Incorporated ir 
SI am ford, Conneclieut 
New Yorlc 6, N. Y., 99 Park Ave. 
Atlanta, Oa., 900 Peachtree St., N. E. 
Cliicago 54, 111., 942 Merchandise 

Mart 
Cleveland S, Ohio, 14700 Detroit Ave. 
ViT înia, Minn., 2041^ Chestnut Ave. 
Denver, Colo., 2916 South Fos St. 
DaUas 30, Tex,, GI15 Berkshire Lane 
Los Aneeles 17, Calif.. 811 W. Tth St. 
Oakland 1, Calif., 2900 Glascock St. 
Seattio 1, Wash., 3104 Smith Tower 

Dsweli -
Tnlsa 1, Okla. 

da Pont de Nemours & Co., E. I. -k 
Denver, Colo., 444 Seventeenth St. 
Wilmington, Delaware 
Sau Francisco, Calif., I l l Sutter St. 

Eqwipment Ensincers, Inc 
Palo Alto, CoIiC. 

Fidelity Engineers 
Durango, Mexico 

Flexible Steei Lacing Company 
Chicago, 111., 4628 Lexington St. 

Franco Wesfern Oii Co. * 
Bakersfield, Calif., 3120-lSth St. 

Frontier Refining Co., The 
Denver, Colorado 

Gardner-Denver Company k 
Quincy, Jliinois 
Denver, Colorado 
Bntte. Mont., 215 E, Park St. 
El Paso, Texas, 301 San Francisco St, 
Salt Lake City, Utah 

130 West 3nd South 
Los Angeles, Calif.. 845 E. 61st St. 
San Fi'ancisco, Calif., 811 Folsom St. 
Seattle, Wash., 514 First South 

Gates Rubber Co 
Denvei', Coio. 

S' LISTIN 
Geophysical Instrument & Supply Co 

Denver, Colo., 1616 Broadway 
Hardingo Co., Inc 

York, Pa. 
Hercules Powder Co 

Wilmington, Del. 
Heron Engineering Co. k -

Denver, Colo., 2000 So. Acoraa 
Humiiie Oil and Refining Co 

Houston, TeK. 
Humphreys Enoincering Co 

818 17th St., Denver, Colo. 
Infilco, Inc 

P. 0. Box 5033 
Tucson, Aria, 

Ingersoll-Rand k —-
Birmingham, Ala., 1700 Third Ave. 
BuUe, Mont., 845 S. Montana St. 
ChicaEO, Hi., 400 ff, Madison St. 
Denver, Colo., 1637 Blake St. 
El Paso, Texas, 1015 Tesas St. 
Kansas City, Mo., 1006 Grand Ave, 
L O B Angeles, Calif., 1460 E. 4th St. 
Manila, P. I., Earnshaws Dociis & 

Honolulu Iron Works 
New York, N. Y., i l Broadway 
Pittshurgh, Pa. 

706 Chamber of Commerce Bldg, . 
Salt Lake City, Utah, 

144 B. W. Temple St, 
San Francisco, CaUf,, 350 Brannan St. 
Seattle, Wash., 526 First Ave. So, 
Tulsa, Okla., 319 E, 5th St, 

Kerr-McGee Oil Industries, Inc 
Oklahoma City. Okla, 

Keuffei & Esser of Colorado, Inc 
Denver, Colo., 1641 California St. 

Kistler Stationery Company 46 
Denver, Colo. 

KOA Radio fi TV 
Denver, Colo, 

Linh-Reit Company ".. 
Chicago, m.. 300 W. Pershing Bd, 

McEiroy Ranch Company k 2 
Ft. Worth, Texas, 405 Ft. Worth 

National Bank Bldg. 
McFarlano Eggers Macitinery Co 

2763 Blake, Denver, Colo, 
Michigan Chemical Corp 

Rare Earths Division 
St. Louis, Michigan 

Midwest Steel & Iron Works k 
Denver, Colo,, 25 Larimer St, 
Pueblo, Colo., 1120 Northern Ate. 

Mine & Smelter Supply Co. k 
Denver, Colorado 
El Paso, Texas 
Kew York, N. Y., 1775 Broadway 
SaU Lake Cily, Utah 

GS 
Montreal. Canada 

Canadian Vickers, Ltd, 
New York, New York, The Ore & 

Chemical Corp,, 80 Broad St. 
Santiago, Chile, W. K. Judson 
Lima, Peru, W. R. Judson 
aianUa, P. I., Edward J. Nell Co, 

Mines Magaiine 23 
fioldeii, Colo. 

Morse Bros. Machinery Company k - 47 
Denver, Colo., 2900 Broadway, 

P. 0. Box 1708 
National Fuse & Powder Company k- 8 

Denver, Colo, 
Patten Engineering Co. k 3S 

Denver, Colo., 1795 Sheridan 
Parkersburg Rig & Reel Co 

CoffuyviUe, Kans, 
Phiilips Petroieum Co 

Bartlesviile, Okla. 
Pliilpofl Company, A. J 

Denver, Colo., 1816 California St, 
Price Co., H. C. + 

Bartlesviile, Oklahoma 
Professional Directory 2, 4, 5, 8 
Public Service Company of Coio. k 

Denver, Colo., Gas & Electric BIdg, 
Schinmberger Well Surveying Corp 

Hnnston, Texas 
Silver Steel Co 

Denver, Colo., 6600 Highway 85 
Standard Oii Co. of Indiana 

Chicaeo 80, llL, 010 S. Michigan Ave, 
Stearns-Raqer Mfg, Company k 

Denvor, Colo., 660 Bannock St, 
StoneiiausB Signs, Inc 

Denver, Colo., 9th at Larimer 
Strawn's School & Office Supplies 

Golden, Colo. 
Susquehanna-Western, Inc 

Riverton, Wyoming 
The Geophoto Group 

Denver. Colo., Calgary, Canada 
Texas Seismograph Co 

Wichita Falls, Texas 
Union Carbide Corp. 

30 Bast 42nd St., New York 17, N. Y. 
Toronto, Canada 

U. S, floras & Chemical Co 32 
Los Angeles. Calif. 

Vulcan Iron Works Co. -k -— 
Denver, Colo,, 3423 Stout St. 

Western Machinery Co 
Denver and Grand Juuetioii, Colo, 

Wilfley & Sons, A. R. -k Outside Back Cover 
Denver, Colo., Denham Bldg. 
New York Cily, 122 E. 42nii St. 

Wright Petroleum Lalterafories 
Tulsa, Okla., 7 W. Haskell 
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Saving 
THROUGH 

INSTALLATION 

OPERATION 

MAINTENANCE 

WniLFlLIEV SAND PUMPS 

"COMPANIONS IN ECONOMICAL OPERATION" 

L O W cost p u m p i n g —the buiit-in trade
mark of Wilfley Sand Pumps. Wilfley gives you low instaUation 
cost for tlie 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. Wiifley's quick-
change features allow speedy replacement of worn parts. Rugged, 
simple frame construction and packingless design guarantee 
trouble-free 24-hour service without attention. 

For lower pumping costs,higher output, longer 

pump life—specify Wi l f ley Sand Pumps. 

Individual Engineering on Every Application' 

A. It. WILFLEY and SONS, INC. " " " 


