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G A R D N E R - D E N V E R 

J&n exclusive Gardner-Denver feature can 

help you eliminate dry d r i l l i n g . It's the new 

air-operated water control valve — available 

only on Gardner-Denver R B Stopers. 

T h i s unique valve assures a flow of water to the 

face of work both before and dur ing the d r i l l i n g 

operation. One throttle valve, operated by a 

conventional throttle valve handle, controls a l l 

funct ions of d r i l l i n g and water control . T h e desirable 

"water o n — a i r on — air o f f—wate r o f f " cycle required 

in some localities is p rovided automatically. 

ond here's another RB advantage you'll like 

T h e throttle valve is fitted with a tubular screen 

which is automatically cleaned by l ive air each 

time the handle is brought past the " o f f " posit ion. 

A n y accumulated dir t is blown out of the d r i l l , 

and time out f o r cleaning a clogged screen 

is practically el iminated. 

Gardner-Denver RBI 04 
— (fie heavy-duty self-
rtitalins sloper n-ilh ex-
ceplioiially high drilt-
ijig speeds. 

Gardiicr-Devver RB94 
—ihe fast drillitis, self-
rolalitig sloper thai 
weishs only 100 
pniinds. 

Bii l le tm S D 2 gives complete 
in format ion o n G a r d n e r - D e n v e r Stopers 

— write today f o r your copy. 

• 1 

Gardner-Denver Stopers are famous for their safe handlins, fust 
drilling, stnoolh feeding and their constant sludge proleelion. 

Since 1859 

Gardner-Denver Company, Quincy, Illinoia 

John H. Neivsom, '3+, has a change of 
address to Operat ion Div is ion , Okinawa 
E n g r . District, A . P . O . 331, c/o Postmas
ter, San Francisco, C a l i f , 

George E. Norris, '27, resigned his 
position with G a r d n e r - D e n v e r Company 
to take over partnership in M o o r e - N o r -
ris Company. H i s new address is 11+ 
North Beacon Street, Brighton Station, 
Boston, Mass . 

Earl H. Ramsey, '50, who is associated 
with Sohio Petroleum Company at Casper, 
W y o m i n g , was in Denver and Golden 
for Homecoming. 

E. S. Rugg, '43, has a change of address 
f rom Ca!pet, W y o m i n g to Box S95, Sun
down, Texas . H e is serving as Engineer 
for T h e Texas Company. 

George R. Rogers, '48, Geophysicai 
Engineer for Phelps-Dodge Corporation, 
has been transferred f rom Tyrone , New 
Mexico, to Dougias, A r i z o n a , where he 
is addressed lS10-9th Street. 

M. JI. Salsbury, '26, resigned his posi
tion with the Goiden Cycle Corporation 
to accept that of M i n i n g Engineer with 
the U . S. B u r e a u of Mines . H i s first as
signment is at the Leadvi l le Dra inage 
T u n n e i , his business address being Box 
602, Leadvi l le , Colorado. 

Ali'in Shames, '49, completed his gradu
ate work at Pennsylvania State College, 
and haa accepted a position with Batteile 
M e m o r i a l Institute. H e is now addressed 
in their care, SOS K i n g Avenue , Columbus 
1, Ohio. 

Da'vid Singer, 'SO, has a change of ad
dress to 1316-9th Street W i c h i t a Fal ls , 
Texas . H e is Geologist for Arkansas Fuel 
O i l Company. 

Arthur C. Smith, '37, was on vacation 
in the States this summer and called at 
the A l u m n i office last month. H e is Pro
duction Supervisor for Creole Petroleum 
Corporation, with address Apar tado 172, 
Maraca ibo , Venezuela. 

S. A. Spencer, '47, Par ty Chief for 
Phi i l ips Petroleum Company, is now being 
addressed Box 447, Abbevi l le , Louis iana. 

Arthur N. Siveei, '11, Consuiting E n g i 
neer, has moved from Los Angeles to D e n 
ver, where he is addressed 104S Sherman 
Street, Apt . 210, 

Kimball M. fVUliams, 'SO, has accepted 
a position with the Chi le Explorat ion 
Company and is addressed in their care, 
Chnquicamata, Chi le , S. A . ( V i a . Anto -
fagasta) . 

William Allen, Jr., '47, is Geophysical 
Engineer for Phelps Dodge Corporation, 
receiving mai l through Box SOS, Douglas, 
A r i z o n a . 

E. Robin Anderson, '43, is erapioyed by 
Shell O i l Company as a Sub-surface G e 
ologist. H i s mai l ing address is 820-12th 
Avenue West, Ca lgary , Aiberta , C a n a d a . 

Lewis D. Anderson, '39, has a change 
of address to Box SS6, Rico, Colorado, 
where he is employed by the S ico A r g e n 
tine M i n i n g Company, 

Joseph Berta, '41, is being addressed 
1104 M c K i n l e y Avenue, Rock Springs, 
W y o m i n g . H e is serving as Research & 
P lann ing Engineer for the U n i o n Pacihc 
C o a i Company, 

Bill L. Bessinger, '50, is Engineer 
Swamper, Phelps Dodge Corporation, 
Copper Queen Branch, his mai l ing ad
dress being Box 696, W a r r e n , A r i z o n a . 

Peter B. Bike, 'SO, has a new mai l ing 
address, c/o Petty Geophysical Engineer
ing Co., Genera! Del ivery, Clarendon, 
Texas . 

(Continued on page 18) 

A N Y M I N U S </4" M A T E 

MO PACKING e L A N D , , . N O SEALING WATER. 

I D E A L FOR p y M P I H G F R O T H Y P U L P S . 

-^4e ^nm 4Ha4ei 4U ^tUsuU 4afi.fi4&t. 4e<!Ut4Ut. <utd toeai&Ue^-

D E N V E R E Q U I P M E N T C O M P A N Y 
P . O . B O X 5 2 6 8 • D E N V E R 1 7 , C O L O R A D O 

mm' m m • mzm • lOROHro • vANcouvrR • MEXICB ciiif • mm • JOHANNESBURG • BICHHONB, mmuK 

S E N D Y O U R A S S A Y W O R K T O 

2114 Curt i s Street M A i n 1852 Denver, Colorado 

G O L D O R S I L V E R , 75c E A C H 
Complete Price L i s t on Request, Prompt Service—Accurate Results 

ENGINEERS — DESIGNERS ~ FABRICATORS 

4800 Y O R K S T . D E N V E R . C O L O . T A B O R 7205 
Albuquerque — Billings — Casper — Great Falis — Hutchinson — Omaha — Phoenix 

Maniifacturers of 

" N a t i o n a l " B r a n d s S a f e t y F u s e f o r use i n a l l B l a s t i n g O p e r a t i o n s 

B r a n d s 

S y l v a n i t e B l a c k M o n a r c h B e a r B i a c k A z t e c T r i p l e T a p e 

D E N V E R , C O L O R A D O Established 1900 

R o c k y M o u n t a i n D i s t r i b u t o r s — P r i m a c o r d - B i c k f o r d D e t o n a t i n g F u s e f o r 
d e e p w e l l b l a s t i n g . 

O I L P R O D U C E R S A N D R O Y A L T I E S 

C A T T L E G R O W E R S 
506 N e i l P . Anderson Bui ld ing 

F O R T W O R T H 2, T E X A S 

E D W A R D J . B R O O K '23 
Herbert D . H i o m t o n '40 Kenneth W . Nickerson, J r . '48 
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A . E. Anderson, '04 
Booking Cruises fo South America 

5031 Laureicrest Lane 

Seattle 5 Washington 

Daniel L Beck, '12 
Aptitude Testing—Sales Training 

Executives Selection & Training institute 

956 Maccabee Bldg. Detroit 2, Mich. 

Byron B. Boatrighf. '22 
Consulting Petroleum & Natural Sas Engineer 

Capital National Bank Buildinq 

Austin, Texas 

Warren T. Bostwick, Ex-'31 
Lease Broker 

Oil & Gas Leases Acquired for 
Your Account 

1264 Elizabeth St. Phone: EAst 1636 
Denver 6, Colorado 

George R. Brown, '22 
Brown & Root, Inc. 

Engineering Construction 

Houston Austin Corpus Christ' 

W . W . Cline. Ex-'29 
President 

Sen Joaquin Driliing Company, Inc, 

417 S. Hill St. Los Afigeies, Caiif 

Wil l H . Coghil l , '03 
No Consultstions 

145 W . Lincoln Ave. Delaware, Ohio 

Ralph D. Curtis. "26 
Production Manager 

C . H , Murphy & C o . 

Ist N f l f l Bank Bidg. Ei Dorado, A r L 

E. E. Dawson, '38 
Manager, Foreign Operations 

Brown Drilling Company 

Long Beach California 

Earlougher Engineering 
Petroleum Consultants — Coie Analysis 

319 E. Fourth St. Tulsa 3. Okia 

R. C . Earlougher, '36, Registered Engineei 

Albert C . Harding. *37 
General Manager 

Black Hilis Bentonite, Inc. 

Moorcroft Wyoming 

Thomas S. Harrison, '08 
Consulting Oi l Geologist 

i 104 First National Bank Bldg. 

Denver, Coiorado 
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M E S S A G E F R O M A M I N E R ' S W I F E 

F r o m M R S . CfiARLES E . B U C K , U09 West 13ih Street, Amarillo, Texas 

Please note change of address from Jaclcson, Mississ ippi . 
M r . Buck, '39, is the district geologist for the Panhandie A r e a of Oklahoma and 

T e x a s and northeast counties of N e w Mexico , Skelly O i l Company. 
W e now have three sons: joe, age 9; C r a i g , age 6; and Brant , age 14 months. 

E N J O Y E D V A C A T I O N IN T H E S T A T E S 

F r o m J O H N E . B O W E N K A M P , '32, Timmins Mining Enterprises, Apartado 86, Popayan, 
Colombia, S. A. 

Piease find enclosed my check in payment of membership dues in the Association for 
the year 1950. Certainly I should have remitted this long before now. I have failed to do 
so through oniy inexcusable neglect and oversight. I trust, however, that I may be more 
prompt a few months f rom now when dues for the year 19S1 become payable. 

I have only just returned to Colombia after a pleasant four months of vacation in 
the United States, dur ing which I had the pleasure of vis i t ing Mines campus for the first 
time since my graduation in 1932. I particularly enjoyed, whiie on the campus, a visit 
with D r . Coolbaugh who has always befriended and inspired me and who personnaliy 
showed M r s . Bremkamp and me and our two sons, John, Jr . and Robert, through Berthoud 
H a l l . 

I was proud to see how Mines has grown and I am prouder stdi to be a Mines 
alumnus. 

N E W S O F M E N IN K E N T U C K Y 

F r o m H E R M A N E . K N I G H T , '49, R. F. D. No. 5, Madisonville, Ky. 

Enclosed is check in payment of dues for the current year and I wish to thank you 
for not stopping my magazine even though I am late in remitting. 

O u r young daughter is walking now I wish to announce that she was born 2 Decem
ber 1949. H e r name is Saliy Jane. 

Other Miners here in western Kentucky are Russell Badgett, '40, and Bill Robinson,. 
'48. George Featherstone, '43, was here until a few weeks ago when he was transferred 
to Pennsylvania, Cam Hales, '48, visited me from F l o r i d a a few months ago. H e had 
run into Floyd Claivsoti, '49, and Fred Deuel, '49, there. 

I now have a new job as chief engineer, West Kentuckj' Div is ion , Be l l and Zoller 
Coai and M i n i n g Company. I was mining engineer with the same company until 1 June 
this year. 

F R O M A N O N - M I N E S M A N 

F r o m C H A R L E S P. M H X E R , Miller Engineering &f Geological Co., 905 No. Dalmont, Hobbs, 
Neio Mexico. 

Enclosed find check for renewal subscription to T/ie Mines Magazine. I have been 
out of the oBice for two weeks, hence the delay. M y wife and I enjoy the magazine and 
would dislike to miss any of the issues. 

M a n y of my friends read the magazine and say they think it is the most outstanding 
publication of its kind. 

H A S S E T T L E D IN C A L I F O R N I A 

F r o m G E O R G E P. R O B I N S O N , '04, 3S49 Elm Avenue, Long Beach 7, Calif. 

Just a line to let you know that after 44 years in Mexico , I have returned to the 
United States and have taken up my residence here in L o n g Beach. W e have purchased 
a home and I expect to spend the rest of my days here. W i i i you, therefore, change m y 
address to that given above and send my copies of the magazine here. 

W e like L o n g Beach and C a i i f o r n i a very much and when I receive the next copy 
of Mines Magazine and learn the meeting place and date of the A l u m n i chapter nearest 
here, I hope to be able to attend some of their meetings, 

I had an attractive off̂ er to go to T u r k e y as consuiting lead metallurgist, but it is 
a iong way off, the doctor advised against it, and J. have grown lazy and accustomed 
to loaf ing since I retired, so passeil up the job. 

I expect to return to Denver for a visit next summer and wil l certainly call at the 
A l u m n i office. 

A N N O U N C E S S O N ' S A R R I V A L 

F r o m G L E N N E . W O R B E N , '48, Box 428, Midiuest, Wyoming. 

T h i s is to advise you of new address which is given above, 
M y new position is with the U . S. Geological Survey as Petroleum Engineer in the 

Conservation Div i s ion , O i l and G a s Leasing Branch. I find my work very interesting 
and pieasant in that I contact many Mines grads on my field trips and have the oppor
tunity of watching all the oii and gas development in the Rocky Mounta in area, due to 
the intricacies of my job 

I also would like to announce the a r r i v a l of my first candidate for the 1968 class, 
M i c h a e l E d d y made his presence known August 30, 1950, and has been rapidly develop
ing the Miners' yeil ever since. 

Best regards to ever^'one. 
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iclieved to 

-oecial screen 

FO R T H E T O U G H job of handling 
iron ore i n sink-float, operators 

have chosen Low-Head vibrating 
screens. In fact, every sink-float plant 
on the iron range uses these Allis-
Chalmers screens for this job! 

Some of the reasons: Top per
formance . . . high media recovery! 
Maintenance reduced to practically 
no downtime. A n d operators know 
Aliis-Chalmers heavy const ruct ion 
pays off in years of service! 

The Low-Head screen shown above 
is a typical heavy media screen in
stallation. One of eight Low-Head 

screens installed in the sink-float 
plant at Holman mines, Taconite, 
M i n n . , this 6x16 f t single deck screen 
is used in the wash and drain ptoc-
ess here. It washes media f r o m iron 
ore concentrate . . . recovers expen
sive ferro-silicon for re-use. 

Aliis-Chalmers builds a complete 
line of vibrating screens — for every 
application f r o m heavy duty scalp
ing of rim-of-mine ore to screens 

for making fine separations. 
There is an Allis-Chalmers repre

sentative near you who w i l l gladly 
look over your operations, show you 
how proper screening equipment may 
help you reduce your operating costs. 
C a l l h i m , or send f o r B u l l e t i n 
07B6330B. A-3041 

Low-Head and Texrope are Allis-Chalmers trademarks. 

Sales Offices in 
Principal Cities in 

fhe U.S.A. Distributors 
Throughout the World. 

Motors Controls Texrope Drives Vibroting Screens 
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Those interested in any of the posi
tions listed may make application 
through "Mines" Capability Ex
change, 734 Cooper Building, Denver 
2, Colorado. 

(841) INSURANOE SALESMEN. An old estab. 
liahed life insuraiice coiiipany oSers excelient op
portunities for ine.tperienced and experienced 
Balesmeu. The type of rnen wanted ehould be cap
able of earnins; several thousand dollars per year. 

(1171) MILL FOREMAN. A South American 
mining' company has a poaitioii open for a gradu
ate metallurKist as Mill Foreman. Applicant must 
have had experience in the operation of nota
tion and concentration equipment. Must have 
a Kood workinc knowledKe of Spanish and be 
able to succeBBfuUy handle South American em
ployees. Must report single status tor six months. 
Salary open with liberal vacation allowance and 
free livinff quarters. Bonus to the rieht man. 

(1176) METALLURGIST, An aircraft manufac
turer has position open for metallurgical gradu
ate with education and experience covering met
allurgical testipK of ferrous and non-ferrous 
tiietals as well as physical processine, heat treat
ment, weldinK practices and ability to coordinate 
these practices with the application of metals 
for manufacturing. Salary open, 

(1188) DRAFTSMAN & DESIGNING ENGI-
NEEIt, Well known consuiting engineering or-
Ranization located in the middle-west has a po
sition open for designing engineer who has had 
extensive experience with the cement industry. 
Should have had from 5 to 10 years experience 
of which 3 to 4 years have been drafting and 
designing. Trobable salary. $400 to $500 per 
month. 

(1199) PETROLEUM ENGINEER. A company 
operating in a southern state has position open 
for Petroleum Engineer 30 to 40 years of age 
with experience in natural gas transmisison and 
distribution. Will be necessary to travel approx
imately 60% of the time. Salary open. 
(1309) MINING ENGINEER. .Company operating 
in South America has position open for assistant 
to Mining Superintendent. Man must have had a 
few years mining experience, be able to stand 
high altitudes and report single status. Three 
year contract. Probable salary, $400 to $500 
per month. 

(1215) MINE FOREMAN. A South American 
niining company has position open for Mine 
Foreman who has had several years experience 
in metal mining and is a college graduate. Must 
have worldng knowledge of Spanish and ba either 
single or willing to go single status for at least 
six months. Three year contract. Starting salary, 
$4200 per year plus a bonus of one month salary 
for each year. Four weeka vacation. Free living 
quarters. 

(1216) MILL SUPERINTENDENT. A well 
known mining conipany in South America haa 
position open for Mill Superintendent with sev-
eral years experience in milling operation. Latin 
American background is essential. Three year 
contract with housing provided. Approximate 
Btarting salary. $5000 per year. 

(1225) ENGINEER AND PHYSICIST. A ship
yard has position open for an Engineer and 
Physicist witli experience in the control ot 
sound and vibration. Must be able to develop 
new techniques for reducing and controlling 
these elements. Probable starting salary. $5400 
per annum, 

(1239) SEISMOGRAPH P A R T Y CHIEF. A well 
known geophysical company haa position open for 
Party Chief in coimection with geophysical work 
in Canada. Applicant should have at least two 
years experience as Party Chief in seismic field 
work. Single man preferred. Starting salary $600 
to $750 per month, depending upon experience 
and ability. Good chancee for advancement 
within gix months. 

(1261) JUNIOR MINING ENGINEER, A western 
mining company has a position open for Junior 
Mining Engineer who is qualified to handle sur-
ireying, mapping and drafting. Salary open. 
(1262) ASSAYER AND CHEMIST. An old es
tablished assay oSice has position open for an 
assayer and chemist who has had considerable 
experience in complete analysis of ores and 
metais. Good opportunity for the right man. 
Salary wilt depend upon the experience and 
ability ot the applicant. 

( lS6 t» ) QEOPHYSIOISTS. A well known geo
physical corporation has positions open for party 
chiefs, computers, osbervers, surveyors and others. 
Good opportunities for men with experience and 
also recent graduates. Top notch men will be 
required fop every job. Salaries will be in pro
portion to a man's experience and ability. 
(1271) GEOPHYSICAL ENGINEER. A geophy-
aieal company with headquarters In Dallas haa 
position open for Computer and Draftsman as 
iralnee on Belamograph crew. Man with small 
amouat of previous experience preferred. Salary 
open. 

h 

584 OUTSIDE U.S.A. 

A l a s k a 11 

C a n a d a 

M e x i c o 89 

C u b a 9 

L a t i n Ameif. 127 

Eu rope 90 

A f f i c a 31 

F a r Easf 42 

P h i l i p p i n e s 37 

M a n y of these are repeat orders 

• HE vride acceptance ot Maicy Mills bolh in the United 
Slates and in Ihe lar comers ol the world is based upon 
certain principles ol design and operation. 

In an open-end Maicy Mill the difletence in elevation 
between the incoming leed and Ihe lowei poinl ol dis
charge causes the lines lo liavel iasler than Ihe coaiser 
pailicles. Thus the Iinished tnaleiial is removed more 
quickly, better exposing Ihe coarser malerlal for lurlher 
grinding. 

With impact on a smaller body ol ore, maximum drop 
tor impact and lar less cushioning, more rapid grinding 
is eflected. Obviously, in closed circuit grinding in open-
end Marcys there ate manv more circuits per hour. 
Equally obvious are the accruing advantages ol increased 
tonnage, lower per ion cost and more salislaclory metal
lurgy in any subsequent flow-sheet operaiions. 

9 Permil us (o present lield records which substantiate 
these statements. 

O T H E R P R O D U C T S 
Mosico FahrenwDliI FlolaHsn Maehines; Mas: 
McCarthy Hot Mliters; Reck Bi) Griniieiii Density 
Controliers: Gelt Feeders: Pinch Valves: Assay and 
Laboratory Supplies and Equipment: Complete Mill
ing Plants. 

Main Ofnee: DENVER, COLORADO. U.S.A.: El Paso: 

Salt Lake City: 17TS Broadway. Kew York, N.Y.I 

^ Gij~< Canadian VIclcers, Ltd., Montreal: W. R. Judsort. 

^AJagS^K Santiago and Lima: Thc Edward J. Neil Co.. Moniio. 

(*/S^s!t»^ f- '-: The Ore & Chemical Corp., 80 Broad St., New 

(1279) MILL SUPERINTENDENT. A well 
known mining company with operations in South 
America has position open for metallurgical 
graduate who has given special attention to ore-
dressing and had several year« experience in flo
tation plant operation and testing work. Must 
have heid previous positions of responsibility. 
Age under 46 years. Should have speaking knowl
edge of Spanish. Must understand maintenance 
of mill equipment. Capacity of mill, lOOO tons. 
Zinc. lead sulphide ores. Married man preferred, 
travel expenses paid for man and family. Liberal 
vacation allowance. Living quarters furnished. 
Startinu salary, $600 per month. U. S. Currency, 
(1290) ELECTRICAL ENGINEER. A large man
ufacturing company in the East has position 
open for electrical engineer capable of design-
ins and developing radar systems. Three years 
experience required in electronics and closely 
related fields. Salary open. 

(1394) GENERAL MINE FOREMAN. A South 
American mining company has position open for 
general mine foreman between the ages of 30 
and 40 years with underground experience using 
room and pillar methods. Operations are lai^rely 
mechanized. Production of 1000 tons daily. Two-
year contract. Furnished house available. Prob
able starting salary, $450 per month, U. S. 
Currency. 
(1295) MINING GEOPHYSICIST. A mining 
company with intemational operations has a po
sition open in their exploration department for 
a young graduate engineer with Univeraity train-

THE MINES 

ing _ Eleefcronica, who is interested 
in geophyslea! field work in connection with min
ing exploration. Applicant should be between 
the ages of 25 and 30 years and willing to travel 
in any part of the world. Salary open. 
(1299) ASSAYER & CHEMIST. One of the 
South American mining companies has position 
open for assayer and chemist. Applicant must 
have had experience in fire assaying and wet 
determinations. Probable starting salary, $4000' 
per year plus bonus. 
(1304) JR. MININO ENGINEEE. One of the 
large coal mining companies with operations in 
the western country haa positions open for two 
Jr. Mining Engineers aa trainees in the Engi
neering Department. Salaries open. 
(1305) ASSISTANT GEOPHYSICS PROFES
SOR. One of the eastern colleges has position 
open for Assistant Professor in Geophysical De
partment who has a knowledge of fundamental 
principles and their relationship to techniques 
in exploration geophysics. Probable salary, $400 
per month for ten monfiiB. 
(1306) GEOPHYSICS INSTRUCTOR. A posi
tion is open with the Geophysical Department 
of an eastern college for a man who desires to 
do graduate work at the same time assisting in 
laboratory and teaching. Salary. $120 irer month 
for ten months plus free tuition for graduate 
work, 
(1307) JR. METALLURGIST. A large manu
facturing company in Ohio has position open for 

(Continued on page 7) 
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CContinued from page 6) 
Jr. Metallurgist in research work. Must be well 
trained in fundamental principles of Metallurgy, 
alert and industrious. Probable salary, $275 per 
inonth based on 40-hour week. 
(1308) DRAFTSMAN AND DESIGNER. One of 
the large cement companies has position open in 
their plaiit for Draftsman and Designer, and As
sistant "Plant Engineer. Probable starting salary. 
$300 per month. 
(1309) JR. GEOLOGICAL ENGINEER. One of 
the major oil companies has position open for 
Jr. Geological Engineer for training in geophysi
cal work. Must have good knowledge of mathe
matics, single and willing to accept foreign em
ployment. Salary open. 
(131G) MINING ENGINEER. An eastern coal 
mining company has position open for Mining 
Engineer with experience iu surface and under
ground surveying and also in plant design and 
construction. Salary open. 
(1319) JR. MINING ENGINEER. A company 
with mining operations in the middle-west haa 
position open for Jr, Mining Engineer as trainee 
for supervision in production capacity, 
(1321) METALLUJiGlST. A wel! established 
smelting and refining company has position open 
for a Sletallurgist capable of handling .iob as 
Assistant to General Foreman. Applicant should 
have had at least 5 years smelter experience or 
refining experience. Salar.v open. 
(1322) INDUSTRIAL ENGINEEB. A well estab
lished eastern company has position open for 
Industrial Engineer 35 to 45 years of age. Must 
be graduate of recognized engineering college 
with manufacturing experence in metal working 
industry as Plant Engineer or Assistant Plant 
Manager. Salary open, depending upon qualifi
cations of applicant. 
(1324) PETROLEUM ENGINBER. One of the 
large research and development companies has 
position open for petroleum engineer who has 
had experience in research and reservoir engi
neering, Man with good background in reservoir 
engineering studies and few years field experience 
required. Salary depends upon experience and 
ability. 
(1325) JR. MINING KNGINEER. One of tbe 
government bureaus has position open for an 
understudy who is interested in securing sta
tistics pertaining to the rainei-al industries. Prob
able location in Rocky Mountain Region. Start
ing salary about $300 per month. 
(1326) JR. CHEMIST. A mining company well 
established in the western country has position 
open for Jr. chemist for employment in their 

D E N V E R F I R E C L A Y 
EL PASO.TiXAS f n V ? ) SALT LAKE 
NEWVORK.N.Y. | " J ^ * J CITY.UTAH 

D E N V E R , C O L O . , U . S . A . 

Whether you 
need an assay 

furnace or a 
cupel; 

fiototron 
reagent 

or test 
!ead, caii 

on the 
Denver 

Fire Clay 
Company, 

pioneer 
suppliers of 

assay equipment 
and supplies. 

for quaiity 

products and vtmost 

in service/ 

B u y sheaves and rollers w i t h the same job-tested 
meta l lu rgy and design know-how^ that made "Cards" the 
N o . 1 favor i te among mine car wheels! 

There 's a type and size o f Ca rd Sheave or R o U e r f o r 
every rope haulage p rob lem. 

assay laboratory. Applicant should have good 
knowledge of assaying and chemical laboratory 
metliods. Salary open, 
(1327) SEISMOLOGIST. One of the major oil 
companies haa position open for seismic intor-
pretor with at least four years previous experi
ence preferably in California or Louisiana. For
eign employment. Single status for 90 days. 
Salary depends upon the experience and ability 
of applicant. 
(1328) PETROLEUM GEOLOGIST. A well 
known petroleum company operating in the 
United States and foreign countries has position, 
open for Assistant Petroleum Geologist in con
nection with one of their foreign operations^ 
Applicant should be able to report single status 
and work will consist of directing progress of 
core drills and interpretation of data to form 
structural maps. Man with at least two years 
practical experience prefei-red, including core 
drilling and plane table work. Salary open. 

(1330) DRAFTSMAN AND DESIGNER. A posi-
tion is open with a weli known mining company 
planning extensive operations in the Rocky Moun
tain region. Applicant should bave five to ten 
years experience, including plant design, using 
heavy crusher equipment running as high as 1000 
tons per hour. Probable starting salary, $450 to-
$500 per month. 

(1331) JR. PETROLEUM ENGINEER. A well 
established service company has position open for 
petroleum engineer as oilfield service man. Should 
have some experience in connection with oilfield 
operations and preferably in the operation of 
diamond drill equipment. Starting salary, $250 
per month plus ear and expenses. 

(1333) MINING ENGINEER. A South American 
mining company has position open for engineer 
in one of their base metal mines. A recent grad
uate will be considered. Should have some knowl
edge of Spanish. Standard three-year contract 
with travelling expenses both ways. Salary de
pending upon experience and abili^ of applicant. 

(1335) ASSISTANT GEOLOGIST. Position is 
open with mining company located in the middle 
west and carrying out extensive exploration work. 
Work will consist of open pit mine maps and sec
tions together with field supervision of ore drili
ing and sampling program as well as examination 
and reports. Probable starting salary, about $300 
per month. 

(1336) JR. MINING ENGINEER. An industrial 
company located in Texas has position open for 
jr. mining engineer with experience in mine, 
land and road surveying together with mappinfj 

(Continued on page 34) 
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K. L Koeiker, '14 

Consulting Mining Engineer 

|3I8 Joplin St. Jopiin, Mo. 

Jean McCal lum, '10 
Mining & Metallurgical Engineer 

Consulting 

I 5656 Chelsea Avenue La Jolla, Calif . 

These contributors to "Mines" Place
ment Service assure its success and con-
tiniioua expansion. It makes it possible for 
"Mines" M e n to improve their employment 
by automatically presenting their qualif i
cations to the employer best suited to make 

use of their services. Y o u r contribution 
now may insure your future advancement 
or that of some other "Mines" M a n who 
has the ability but not the contacts with the 
better job. E v e r y "Mines" M a n takes a 
pride in watching this list grow. 

Vincent Miller, '35 
Exploration Service Company 

Bartiesville Oklahoma 

Cleveland O . Moss, '02 
Consulting Petroleum Engineer 

Estimates of Oil and Gas Reserves 
Valuation—Production Problems—Proration 

208 Midco Bldg. Tulsa 3, Okla 

J . Ross Reed, '37 
Division Manager 

National Electric Coi l Company 

1751 Nev/ York Dr. Altadena, Calif, 

Joseph J . Sanna, '4! 
Christensen Diamond Producls Co. 
Mining—Peiroleum—Construction 

Diamond Bits & Supplies 
1975 South 2nd West, Salt Lake City 13. Utah 

W m . D. Wal+man, '99 

325 So. Plymouth Boulevard 

Los Angeles 5 California 

Elmer R. Wiifiey. '14 
Wilfley Centrifugal Pumps 

Denver, Colo. 

John H. Wilson, '23 
Independent Exploration Company 

1411 Electric Building 

Ft. Worth, Texas 

John H. Winchell. '17 
Attorney at Lav/ 

315 Majestic Bidg. Denver, Colo. 

ALpine 525! 

narry j 
Mining and Consulting Engineer 

420 Madison Ave. New York i7, N . Y 

M . T . Honke, J r . , '4S 
George Baekeland, '22 
M a x Schott, Hon . , '40 
J . L . Fusseiman, '42 
H . V . Stewart, '49 

G . F . K a u f m a n n , '21 
N . J . Christie, '35 
H . D . G r a h a m , '48 
V . G . G a b r i e l , '31; '33 
W i l f r e d Fullerton, '12 
M . John Bernstein, '47 
H . L . Muench, '40 
G . N . Meade, '41 
T . N . A l i en , '41 

G . W . Schneider, '21 
H . J . M c M i c h a e i , '39 
Robert M c M i l l a n , '41 
E . E . Davis , Ex-'29 
C . W . Desgrey, '26 
F loyd L . Stewart, '43 
M . S. Patton, J r . , '40 
D . M . Davis , '2S 
John Biegel, '39 
L . F . Elkins, '40 
R. G . Finlay , '39. 
L . E . Smith, '31 

F . C . Bowman, '01 
F . F . Fr ick , '08 
F r a n k l i n Crane , '43 
B . F . Zwick, '29 
J . A . M c C a r t y , '35 
Hi ldre th Frost, Jr . . '39 
H . W . Evans , '49 
J . R. Medar i s , '49 
P. B . Shankiin, '48 
M . W . M i l l e r , '49 
T . A . Hoy, '49 
J . R. Newby, '49 
J . P. Bonard i , '21 

C . A . Weintz , '27 
F . D . K a y , '21 
J . C . Andersen, Jr . , '45 

T . L . Goudvis , '40 

R. E . Buei i , '41 

Danie l H . Dell inger, '31 

A . C . H a r d i n g , '37 

R. L . Scott, '42 

P . W . C r a w f o r d , '22 

M . L . Gi lbreath , '33 

R . F . Dewey, '43 

J . A . K a v e n a u g h , '38 

J . G . Johnstone, '48 

W m . C . Lieffers, '48 

F . E . W o o d a r d , '42 

W m . H . Bashor, Jr . , '49 

T . H . A l l a n , '18 

T . F . A h a m s , '29 

C . V . W o o d a r d , '44 

Otto Herres , '11 

E . J . Brook, '23 

J . W . Gabelman, '43 

J . B . Ferguson, '30 

D . W . Butner, '15 

A . G . Hoel , Jr . , '40 

R. L . M c L a r e n , '32 

J . A . Dav i s , '39 

C, D . Reese, '43 

W . F . Distler, '39 

G . W . Mitche l l , '23 

N . H . Donald , J r „ '39 

Parker Liddel l , '03 
G . M . M i n e r , '48 
J . B . Larsen, '36 
j . A . C lark , '21 
H . E . Lawrence, '48 
F . W . C . Wenderoth, Ex-'36 
V . R. M a r t i n , '41 
T . J . Lawson, '36 
M a r v i n Yoches, '40 

C. C . T o w l e , Jr . , '34 
J . N . G r a y , '37 
D . W . Reese, '48 
S. E . Anderson, '32 
Herbert Schlundt, '43 
F . E . Johnson, '22 
W . E . Norden, '34 
P. A . Jennings, '34 
W . R. Parks, '38 
M a s a m i Hayashi , '48 

G . R. Rogers, '48 
G . O. A r g a l l , Jr . '35 
J . R. M c M i n n , '42 
R. M . Frost, '48 
R. D . E a k i n , '48 
K . B . Hutchinson, '39 
W . S. C h i n , '49 
K . W . Nickerson, Jr . , '48 
T . V . Canning , '32 
L . O . Green , '32 
fames Colasanti , '35 
W . E . Bush. '41 
R. C . Pruess, '42 
B. E . Coies, Jr . , '49 
Finley M a j o r , '47 
W . J . M c Q u i n n , '46 
R. E . Cheek, '43 
G . H . Shefelbine, '3 5 
W . H . Nikola , '41 
S. E . Zelenkov, '36 
G . H . Fentress, '49 
J . L . Bruce, '01 

W . L . Falconer, '41 

G . P. M a h o o d , '24 

J . A . Bowler, '39 

W . C . K e n d a l l , Ex-'47 

J . C . Smith, Ex.'3S 

E . L . D u r b i n , '36 

W . D . Caton, '35 

W . A . Conley, '19 

H . H . Christy, '22 

F . E . Lewis, '01 

E . C . Royer, '40 

E . A . Berg, '41 

G . A . Smith, '34 

H . L . Jacques, '08 

S. C . Sandusky, '48 

J . W . R. C r a w f o r d , H I , '48 

O, P . D o l p h , '25 

A . M . Keenan, '35 

W . H . Breeding, '39 

N . S. Whitmore , '29 

R. G . H i l l , '39 

L . E . Wi l son , '27 

L . P. Corbin . Jr . , '40 

W . J . Rupnik, '29 

F . C . A l d r i c h , '48 

R. H . Sayre, Jr . , '34 

R. W . E v a n s , '36 

J . D . Moody , '40 

M . F . Barrus , '43 

A , E . Perry, Jr . , '37 
E . F . Petersen, J r . . '37 
W . H . Friedhoff , '07 
R. R. A l l e n , '40 
F . A . Seeton, '47 
W . C . Pearson, '39 
N . M . Hannon , Jr . , '47 
M . W . B a l l , '06 
M . M . T o n g i s h , '43 
J . E . Tutt ie , '49 
E . E . Fletcher, '45 
R. D . Segur, '41 
W . A . Eiser, '48 

E . S. Rugg, '43 
R. L . Bradley , '47 
F . Cl inton E d w a r d s , '4! 
E . D . H y m a n , '48 
Nikola i Belaef, '27 
G . S. Schonewald, '48 
S. J . Marcus , '45 
A . H . Logan , '38 
P. M . Howe l l , '38 
A . D . Swift, '23 
H . D . Campbel l , '42 
R. R. B r y a n , '08 
R. W . K n a p p , '40 
S. H . Hochberger, '48 
G . V . Atkinson, '48 
Robert Bernstein, '42 
C . G . Hayes, '41 

I. R. T a y l o r , '48 

E . G . Snedaker, '14 

R. L . Brown, '44 

H . C . Bishop, J r . , '43 

G . G . G r i s w o l d , Jr . , '14 

V . N . Burnhart , '32 

K . E . Bodine, '48 

H , F . Hol l iday , '42 

R. D . Locke, '44 

B . E . Duke, '39 

W . D . L o r d , J r . , '44 

Chr i s t ian K u e h n , '41 

Douglas B a l l , '43 

L . I. Rai l ing , J r . , '47 

H . F . Carpenter, '23 

R. P . Olsen, '49 

E . M . Watts , Ex-'26 

L . O . Storm, '40 

W . B . Barbour , '37 

J . R . Hailock, '49 

E . W . Steffenhagen, '41 

W . W . Simon, 'IS 

R. F . Corbetta, '48 

J . H . Vose, Jr . , '39 

J . L . Boiles, '49 

B . W . Knowies , '08 

G . B . H a r l a n , '49 

Gene Meyer , '37 

G . A . Parks, '06 

C. W . Campbel l , '47 

J . N . Wi l s on , '42 

J . S. Phil l ips, '49 

A . F . Beck, '25 

F . J . Weishaupl , '49 

Victor Bychok, '42 

C . F . Fogarty, '42 

M . M . A y c a r d o , Jr . , '41 

(Continued on page 44) 
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A C o m p i e t e L ine 

a n d 

D e s i g n e d a n d bu i l t 

t o m e e t y o u r needs 

w i t h 90 y e a r s 

e x p e r i e n c e 

in t he h e a r t o f 

L a k e S u p e r i o r 

M i n i n g D i s t r i c t 

W r i t e f o r Bu l fe f ins 

iJ 

Above—Lake Shore Man-Haul Car 

M I C H I G A N 

B r a n c h O f f i c e s : N e w Y o r k — S a n F r a n c i s c o 

D e a l e r s : D e n v e r — S a l e s E n g i n e e r i n g , Inc. 

Phoen ix — Lee R e d m a n E q u i p . C o . 

M O R S E F I L T E R S 

M O R S E B R O S . 

Dependable for Continuous D u t y — F u l l y Automat i c . Morse Drum 

and Disc Filters are highly regarded for satisfactory performance 

and low maintenance—made in a wide range of sixes to meet most 

all requirements. 

M O R S E DISC F I L T E R S are ideal for fi ltering more thon one charac

ter of concentrate or moterioi where seporote filtrates are desired. 

Write for Bulletin No. 4710 

C H I N E R Y C O M P A N Y 
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In critical times, steelmakers must 

find ways to fill oi l the nation's demands. 

B Because your production is essential, 

p r CF&I wil l continue to make every effort to fi l l 

promptly your orders for gr inding balls. A n d CF&l 's 

18-year reputation for the finest forged steei gr inding 

balls will be maintained while production increases. 

So that your gr inding balls will give maximum efficiency 

and long itfe, CF&I keeps its research engineering staff ava i lab le 

for consultation on any grinding media appl icat ion. 

Men experienced in your f ield and abreast of current developments are 

a lways at your service. Ask about it. 

PRODUCTS 
OF 

A' 

C F & I F o r g e d S t e e l G r m d m g B o l l s a n d R o d s 
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S T E E L F O R W E S T E R N N E E D S - - - - - - -

By John R. Zadra, '35 
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15 

19 

24 
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By Paul D. Torrey 
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Jtont Clover— 
Wright Head Frame, Coiorado Fuel 5. Iron Company's Sunrise Mine, Sunrise, 

Wyoming. Height equal to a ten-story building. 
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All Noel sees "Mines" parade. 

Above—Mayor M o H of Noel and Cleve Moss, '02, with Prexie Vanderwilt and S. C , San
dusky, '08 in the back seat, take a chance behind a Missouri mule. 

-V Below—An Oxen drawn "Prairie Schooner." portrays early transportation methods. Mrs.' 
Floyd Belleau between two hard-rock "Miners" enjoys the ride. 

W 

N O E L , M i S S O U R i 

September i 5 - l 6 , 1950 

Ear ly in August, K a r l Koeiker of 
the class of 1914, former Jopl in en
gineer now l iv ing in Noe l , Missour i , 
had the ambitious idea that enough 
" M i n e s " men wi th in a six-hour drive 
of N o e l could he attracted to this 
town for a reunion. 

H e set ahout the task single-
handed, planning and announcing a 
program which attracted A l u m n i of 
twenty-six classes and their families 
for a celehration which turned out 
to he one grand success. H a r o l d C . 
Price, '13, of Bartiesville, Oklahoma, 
and Lee W o r t h , '17, of Tu l sa , joined 
Koeiker in getting the program under 
way. 

T h e festivities began Fr iday wi th 
a registration of the visitors although 
there was no formal program. T w o 
of the local taverns decorated their 
places wi th signs of famil iar favorite 
retreats in Golden when the gradu
ates were students. Here the old 
timers and young graduates recited 
many of the old and exciting days at 
" M i n e s " and traded experiences since 
graduation. 

Saturday was the big day which 
started off w i th a parade through the 
main street of Noe l headed by a mule-
drawn wagon. In the front seat were 
M a y o r R . C . M o t t of Noe l , and C . 
D . Moss, '02, of Tu i sa . In the rear 
seat was John W . Vanderwil t , Presi
dent of the Colorado School of M i n e s 
and S. C . Sandusky, '08, of Baxter 
Springs, Kansas. Sandusky and Moss 
were decorated wi th long whiskers 
for the occasion. 

M u s i c was provided hy the 35-piece 
Anderson H i g h School Band lead by 
M i s s M a r t h a Berry, band majorette 
and a group of baton twirlers. In
cluded in the parade was an ox-drawn 
covered wagon. R i d i n g in the wagon 
were Jack Turne r , '14, Black H a w k , 
Colorado, M r s . F loyd Belleau, W e b 
ster Grove, Missour i , and F . W . 

Here come ihe "Miners." 

v T h e paraders enjoy real hospitality from Mr. and Mrs. Koeiker. 

Martha Berry and her group of baton twirlers perform for the "Miners," 
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Baton twirlers do their sfunts in front of C . S . M . Banquet Pavilion. 

tainers, M r . and M r s . Koeiker have 
won the hearty approval of a large 
group of " M i n e s " people—they are 
looking forward to a much larger 
gathering on the same spot in 1951. 

that it was a great success and that 
they were delighted that they had 
travelled the distance necessary to be 
present. 

A s host and hostess and top enter-

( M i k c ) Evans of Jopl in , Missour i . 

Among others who took part in the 
parade were H a r o l d C . Price, "'13, 
George H . W i g t o n , '13, B u r w e l l 
K l lbourn , '13, K a r l L . Koeiker , '14, 
N e i l M . M a c N e i l i , '14, Lee" K . 
W o r t h , '17, N o r h e r t W . H y l a n d , '22, 
F loyd M . Belleau, '23, H a r r y h. 
Baldwin , '25, Alber t P . Bue l l , '26, 
M . Park Hunt ington, '26, E d w i n H . 
Crabtree, Jr . , '27, Clement A -
W e i n t z , '27, W i l l i a m H . Courtier , 
'28, Thomas A . Manhar t , '30, John F . 
Purdum, '30, Harr i son L . Hays , '31, 
A l m a J . Hin tze , '31, A r t h u r B . Aus 
tin, '32, Lester B . Spencer, '34, 
Thomas F . Kenney, '36, Robert C . 
Earlougher, '36, C a r l L . M o r r i s , '36, 
James E . O 'Keefe , '37, C a H R . 
Holmgren , '38, H a r o l d L . Menden-
hal i , '38, Charles K . Bue l l , '39, A l l e n 
S. Crowley, '39, P . K . Hur lbu t , Jr . , 
'40, Jepthae C . Stipe, '40, W a l t e r L . 
Pattv, '41, Fred D . W a l t m a n , '42, 
Richard F . M o e , '43, John V . H i l l , 
'44, M a r s h a l l L . Bailey, '47, and 
Dave Johnston, business manager of 
" M i n e s " Athle t ic Association. 

T h e parade ended at the Koeiker 
home where there were plenty of cold 
refreshments wait ing for the hot and 
thirsty paraders. 

Saturday afternoon, a tea was given 
by M r s . Koeiker at the Koeiker home 
and among the guests were M r s . Lee 
W o r t h of Tu l sa , M r s . John Vander
w i l t of Golden, Colorado, M r s . S. C . 
Sandusky of Baxter Springs, Kansas, 
and M r s . H a r o l d Price of Barties
ville, Oklahoma. 

T h e grand event of the two-day 
program was the banquet served Sat
urday night in the M c D o n a l d dance 
halt, a 40 X 80 foot floor wi th a tent 
over it built especially for the occa
sion. A f t e r the banquet, the tables and 
chairs were cleared to make room for 
the dance. 

A l l those who were fortunate to be 
present at these festivities declared 

Scholarships in the School of Mines 

Columbia Universi+y 

Several H e n r y K r u m b scholarships 
are awarded annually to students who 
are candidates for the B . S . , E . M . , or 
M . S . degrees in M i n i n g , Me ta l l u rgy 
and M i n e r a l Engineering f rom Co
lumbia. T h e value of each scholarship 
is $1,000 together wi th , the cost of 
transportation f rom the student's 
home or port of entry wi th in the 
Uni ted States to N e w Y o r k C i ty . 

W r i t e to the Office of Universi ty 
Admissions, Columbia University, 
N e w Y o r k 27, N . Y . requesting appli
cation blanks and announcements. 

Applications must be completed be
fore A p r i l 1, 1951. 
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Engineering Undergraduate Award 
A n d Scholarship Program 

Cleveland, O h i o : T h e fourth competition 
in the A n n u a l Engineer ing Undergraduate 
A w a r d and Scholarship Program has been 
announced by T h e James F . Lincoln A r c 
W e l d i n g Foundation, Cleveland 1, Ohio. 
T h e dates for the competition have been 
extended this year to include one entire 
year, June 1, 1950 to M a y 31, 1951. 

A l l resident engineering undergraduates 
registered in any college oifering a degree 
in any branch of engineering ( inciuding 
agricultural and architectural) are eli
gible to participate. A w a r d s totaling 
$6750 wi l l be made for the best papers on 
arc welding design, maintenance, fabr ica
tion or research. A w a r d s range f rom 
$1000 to $25 for students and duplicate 
awards in scholarship funds wi l l be made 
to the schools in which the main award 
winners are enrolled. 

T h e Foimdation states that it is not nec
essary to know how to weld or Eo be en

rolled in a course studying some phase 
of welding. T h e purpose of the program 
is to stimulate independent study and 
investigation by engineering undergradu
ates into the science of arc welding and 
its possible application in industry and 
agriculture. 

Rules for the program are available in 
an illustrated booklet g iv ing suggestions 
for paper subjects, bibliography, and 
showing examples of award winning 
papers. W r i t e : 

A . F . Davis , Secretary, James F . Lincoln 
A r c W e l d i n g Foundation, Cleveland 1, 
Ohio. 

H E R O N E N G I N E E R I N G C O . 

P E . 6097 
Plant layout and design of mine, mill and 
smelter facilities, including structures, 
aerial tramways, and waste disposal sys
tems. 

2000 So. A c o m a St.. Denver. C o l o . 
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Hot galvanizing unit whi . . needs of galvanized wire products, C.F.& I. Steel Works, Pueblo, 

By 

J O H N R. Z A D R A , '35 

Assistant Chief Metallurgist, 
The Colorado Fuel and Iron 

Corporat ion 
Pueblo, Colorado 

Introduction 

W e are a l l more or less famil iar 
wi th the steels currently produced in 
the West . However, it is always of 
interest to explore the origin of the 
western steel industry and its develop
ment through the years to meet the 
needs of expanding industries. T h e 
early history of steelmaking has been 
linked inseparably with the progress 
of western railroads, mines, farms and 
ranches, and other basic industries, 
and during the past 50 years great 
strides have heen made in building the 
economic importance of the western 
empire. Its continued growth in the 
next half century seems clearly de
fined, and this subject has been chosen 
to help provide historical background 
for the new industrial west. 

The growth of the steel industry 
has made possible the growth of our 
nation. In 1810 steel production in 
the Uni ted States totaled less than 
1,000 tons, and by 1950 total steel 
capacity had reached over 100 mil l ion 

* Paper prcsenled a! San Francisco 
ing, November 19S0. 
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tons, more than the production of all 
the rest of the wor ld . Just as steel has 
helped build America into the greatest 
country in the wor ld , it has also 

D E C E M B E R , !950 

helped to build the W e s t into a vi ta l 
s e g m e n t of the nation's economy 
and strength. 

T h e basic industries of the Wes t 
have grown in importance throughout 
the years and today its copper, lead, 
zinc, and other minerals; its o i l and 
gas production; its wheat, corn, sugar, 
and other farm products; its sheep 
and cattle; and, since the end of 
W o r l d W a r I I , the expanding volume 
and variety of its manufacture and 
fabrication have all contributed in 
great measure to the progress of the 
entire nation. Steel has played a vital 
role in this great development and 
w i l l continue to do so in future years 
as the vast resources of western states 
are brought into greater production 
and expanded usefulness. 

Historical 
Copper was probably the first metal 

to he uti l ized, due to its being found 
free in the earth. Later , iron came 
into use because of its greater tough
ness, strength, and hardness. Its use 
in India and China is recorded as far 
back as 2,000-3,000 B . C . Iron was 
first discovered in the Uni ted States 
in N o r t h Carolina in 1585, and con
struction of the first iron works was 
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begun in 1619 near the present city 
of Richmond, V i rg in i a . T h i s works 
was destroyed in an Indian raid on 
the day the furnace was first lighted. 
T h e first iron works to be operated 
successfully over a period of years was 
built at Saugus, Mass. , near L y n n , 
about 1645. T h e earliest known iron 
furnaces west of the Missour i River 
were a furnace near the present com
munity of Cedar C i ty , U t a h , In 1851, 
another in Missour i in 1879, and one 
that was built in Pueblo, Colorado, 
in 1881. 

A t the end of the nineteenth cen
tury iron was classified hy the Inter
national Committee of 1896, affiliated 
wi th the American Institute of M i n 
ing Engineers, as nonmalleable iron 
and malleable iron. T h e f o r m e r 
melted suddenly upon heating, and the 
latter softened upon heating before 
melting. F r o m 1784 up to about 1856, 
the first form of refined iron was 

16 

wrought iron, made possible through 
the development of the puddling proc
ess. I 'h is was fol lowed in 1856 by the 
bessemer process for making steel, 
which was the first kind of steel to be 
used extensively for rails at the time 
when railroads were being built in 
various parts of the nation. I n 1868 
open hearth steels were beginning to 
be produced which was a refinement 
over the bessemer grades. B y 1898, 
74 per cent of the steel was produced 
by the bessemer process, 24 per cent 
by the open hearth process, and one 
per cent by the crucible process. T h e 
production in the year 1898 in the 
Uni ted States was about 12 mil l ion 
tons of pig iron and 9 mi l l ion tons of 
steel or ahout one month's production, 
based on today's producing capacity, 
of which 90 per cent is produced by 
the open hearth process. 

T h e bessemer steel grades which 
were being produced at the turn of 

the Twent ie th Centur j ' were for wire 
rods, wire nails, cut nails, bridge ma
terial, beams, angles, and rails. T h e 
open hearth steel grades produced 
were for boiler plates, both fire box 
and flange quality, bridge and build
ing materials, such as rivets, tension 
and compression members, sheets and 
machinery forgings. It is interesting 
to note that no reference was made, 
insofar as the open hearth steels were 
concerned, to the types of steels that 
are known today; that is, rimmed, 
capped, semi-killed, or ki l led. Today, 
open hearth steel production has some 
70 standard carbon steel grades speci
fying various chemical ranges and 
limits, and includes a l l four types. In 
a d d i t i o n , many grades are made 
whereby „the mechanical property re
quirements dictate the chemical com
position and type. 

Iron and Steei Developments 

T h e expansion in metal and coal 
mining, railroads, agriculture, ma
chine and metal manufacturing shops, 
as w e l l as the increasing demand for 
structural shapes in the industrial 
operations of the Trans - Mississippi 
territories, and the availability of de
posits of iron ore and coal, led to the 
organization of T h e Colorado Coa l 
and Iron Company in 1880. In 1892, 
T h e Colorado C o a l and Iron Com
pany was merged wi th T h e Colorado 
Fue l Company and became T h e Colo
rado F u e l and Iron Company. 

T h e Colorado C o a l and Iron Com
pany in 1881 had erected a blast 
furnace and foundry at Pueblo, Colo
rado, and in 1882 a bessemer con
verter, blooming and rai l m i l l , a 
puddle m i l l , plate m i l l for cut nails, 
a spike and bolt m i l l , and a 20-in. bar 
m i l l . T h e iron production f rom the 
blast furnace was 80 tons per day. 
T h e bar m i l l rolled puddled iron into 
muck bars which in turn were piled 
into "box piles" or "fagots," heated 
to a temperature at which the mass 
would weld together and subsequently 
rolled to the desired shape, such as 
angle iron, iron bars, flats, and rounds. 
Among the finished products made 
were iron horse shoe nails, spikes, and 
bolts. 

O n A p r i l 12, 1882 the first besse
mer steel ever produced west of the 
Missour i R ive r was rolled at the 
Pueblo plant ra i l m i l l into 30-pound 
rails for T h e Denver and R i o Grande 
Railroad. T o t a l steel ra i l production 
for that year was 16,000 tons, or about 
the equivalent of two weeks' produc
tion at the Pueblo rai l m i l l today. B y 
1892 the annual steel production had 
increased to 26,000 tons of rails and 
12,000 tons of other finished products. 
T h e growing Wes t and increased 
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agricultural, ranching, mining, petro
leum, and building activities stimu
lated further steel m i l l expansion and 
improvements to supply a greater vol-
\ime and variety of steel products. 
D u r i n g the years between 1892 and 
1904, T h c Colorado Fuel and Iron 
Company constructed additional blast 
furnaces, new open hearth furnaces to 
meet thc demand for open hearth steel 
and products, a new blooming m i l l 
and rail m i l l , a new bar mi l l , a new 
rod and wire mi l l , a new nail m i l l , 
and a new structural m i l l . Other fin
ishing units were added in later years 
to produce a f u l l complement of fin
ished rail and accessory products for 
western railroads as we l l as other 
finished products for diversified use by 
other western industries. 

O n the Wes t Coast, rolling m i l l 
operations were pioneered by the Pa
cific Ro l l i ng M i l l Company in 1868. 
It produced rails, angle iron, iron bars, 
bolts, spikes, railroad and ship forg-

'P' Drilling for placement of C.F .S I. Roof 
Bolts, Coal Mine, Trinidad, Colorado 

ings f rom puddled iron. Also , in 1884 
this company started the earliest steel 
production, but discontinued operation 
in 1897. Other steel producers, such 
as the U n i o n Iron W o r k s in 1899 and 
the Pacific Jupiter Steel Company in 
1907, both located in San Francisco, 
started producing steel for castings 
and crucible steel respectively. T h e 
Columbia Steel Company, located at 
Pittsburg, Cal i fornia , and tbe Pacific 
Coast Steel C o m p a n y , located at 
South San Francisco, both organized 
In 1909, began steel production for 
castings In 1910. In the ensuing two 
decades of the Twent ie th Century, ex
pansion in steel production continued 
on the Wes t Coast for the production 
of steel castings, steel Ingots, billets, 
bars, s t ruc tura l , wire products, sheets 
and tin plate, to meet the steel de
mands of western needs. I n recent 

years the growth in the demand for 
flat rolled steel products In the form 
of sheet and tin plate prompted the 
installation of the first cold reduction 
sheet and tin plate m i l l west of the 
Mississippi River at the Pittsburg 
works of the Columbia Steel Com
pany. Also , since W o r l d W a r I I , the 
Geneva Steel Company at Geneva, 
Utah , has converted its plate m i l l to 
produce both plate and hot rolled 
coils; other western steel producers 
have added capacity to produce pipe 
and a variety of other products to 
round out their product line's. 

Early Building of the Wes t 

America has been settled mainly by 
enterprising Immigrants seeking eco
nomic opportunities and economic 
freedom. In 1800, 5 mi l l ion A m e r i 
cans were scattered over an enormous 
country that reached f rom the St. 
Lawrence Val ley to the border of 
Spanish Flor ida , from the seacoast to 
the Mississippi. Not one in ten among 
them lived In a town of a thousand 
Inhabitants, and all but few outside 
these towns were farmers. 

Roads were few and In very bad 
condition. Turnpikes and canals were 
just beginning to be built. There were 
no railroads, telegraphs, or telephones. 
Na tu ra l waterways provided we l l for 
internal and coastal trade in America . 
T o the East was the At lant ic , to the 
Nor th the Great Lakes, to the South 
the G u l f of Mexico , to the Wes t the 
Ohio and Mississippi, a l l traversing 
long distances and deep enough for 
navigation. 

Settlers moving inland and out
ward beyond the river valleys, how
ever, vvere soon past the reach of 
steamboats plying natural waterways. 
T o send their produce to market and 
to get manufactured goods f rom East
ern ports and factories, these settlers 
required overland connections. T r a v e l 
over turnpikes was slow and expensive. 
W a t e r transportation was much 
cheaper, but during winter months the 
northern routes were frozen. It re
mained for the steam railroad, there
fore, to free Industries f rom horse and 
wagon travel and open the Wes t for 
new industry development. 

W h i l e textile and other factories in 
N e w England and the M i d d l e States 
were absorbing new groups of factory 
employees, the argicultural Wes t was 
being transformed by Immigrants from 
Europe and farmei's f rom the East. 
By 1840 the West was becoming per
manently settled by farmers, mer
chants, and a few manufacturers. 

Railroad Cotistruction — H a d the 
Uni ted States been content to depend 
upon animal power and hand manu

facturing processes. It would have 
made slow progress. Also, the factories 
of the East, witiiout railroads, would 
not have been able to ship their goods 
to market, and the large wheat crops 
of the early West would have rotted 
in tbe fields had there been no ma
chines to harvest it. 

In 1851 the Er ie Railroad pointed 
the first trunk line railroad toward 
the West . By 1860 tbe N e w Y o r k 
Central , the Pennsylvania, the Ba l t i 
more and Ohio, and the Er ie had 
direct rail connections to Chicago. B y 
1869 the Union Pacific had completed 
its Northern transcontinental route 
l inking the East wi th the West . T h c 
development of the Southern Pacific, 
the Santa Fe, thc Burl ington, and 
other roads through western states 

v Battery of nail machines, essenfial part of 
C.F.& I. Plant 

S t i m u l a t e d commerce, agriculture, and 
other Industry. 

Thus , tile development of the rail
road industry In the West gave west
ern steel mills an opportunity to pro
vide such steel products as rails, track 
spikes, track bolts, tie plates, and joint 
bars, l^he Colorado Fue l and Iron 
Corporation Is today the largest and 
only western producer of rails, and. 
In combination with other western 
producers, supplies track accessories 
for western railroad needs. 

Mininff—The m i n i n g industry, 
stemming f rom the Ca l i fo rn ia gold 
rush of 1849 and thc discoveries of 
gold, silver, lead, and zinc in the two 
decades that followed in the other 
western states, found an urgent need 
for superior mining machinery and 
equipment over tbe early hand meth
ods employed in mining operations 
wi th primitive tools and equipment. 
T o accomplish this, companies were 
organized in Colorado and the W e s t 
for the manufacture of mining ma
chinery, Including steam boilers, steam 
engines, s m e l t e r machinery, rock 
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drills, mines cars, hoists, and tube, 
ball and rod mills. Iron and steel in 
the form of castings, roiled shapes, 
bars and plates for fabricating tbis 
machinery and auxiliary equipment 
came f rom foundries connected wi th 
the fabricator and opened new mar
kets to western steel mills. Besides the 
iron and steel products used in fabri
cating machinery, other specialty steel 
p r o d u c t s , such as grinding balls, 
grinding rods, mine rails, roof bolts, 
and other products for mining and 
mi l l ing operations, have been devel
oped for western mining needs. 

A(/riculture and Livestock — Ear ly 
mining in the Wes t served as an in
ducement for settlers to enter the var i
ous territories, and the establishment 
of mines and farms also stimulated 
transportation development. Pioneers 
to the W e s t founded principal cities 
which in turn provided real incentive 
for agricultural development. T o t a l 
revenues f rom cattle ranches, f ru i t 
farms, wheat farms, and other farmed 
fields h a v e g r o w n tremendously 
through the years. T h e agricultural 
and livestock industry brought new 
product needs to western steel mills 
in the form of baling wire, various 
types of field and farm fence, fence 
posts, poultry netting and barbed wire, 
welded wire fabric, and other wire 
items. Rol led steel products, such as 
small structural shapes, angles, bars, 
sheets and tin plate, and grader blades, 
have also been needed in the manu
facture of various farm implements, 
wind mills , pumps, tin cans and other 
equipment by this great industry 
which serves the Wes t and the nation. 

Construction—-Ahout 1890 the con
struction of foundations, retaining 
walls, and similar structures changed 
to a greater use of cement concrete. 
Through research and improvements 
in technique, the cement industry 
grew rapidly. T h e development of re
inforced concrete in which steel is 
embedded in the mass of concrete, 
brought greatly improved conditions 
in the use of concrete for foundations 
of structures. Thus , another new mar
ket was opened to western steel plants 
in the rol l ing of reinforcing bars. 

T h e lumber and building industries 
have played a vi ta l part in the devel
opment of the West . Railroads pro
vided transportation of forest products 
to cities and towns for the building of 
homes, churches, schools, hospitals, 
and industrial buildings, and this in 
turn stimulated the demand for com
mon nails, staples, stucco netting, bars, 
small shapes, and other products of 
western steel mills. 

Petroleum —• T h e petroleum indus
try in the Uni ted States dates back to 

1859. Th i s industry places Ca l i fo rn ia 
as the second largest o i l producing 
area in the Uni ted States, producing 
20 per cent of the nation's output. 
Thus , another great western industry 
has provided western steel mills wi th 
a large market for rolled structural 
shapes and bars for steel fabrication 
and erection of oil derricks, towers, 
pumps, sucker rods, and other ma
chinery and equipment vi ta l to oil and 
gas production. T h e Bethlehem Pa
cific Coast Steel Corporation is the 
largest fabricator of o i l wel l equip
ment for western petroleum needs. 

- • ^ i ^ L 

V Clinton Welded Fabric a C.F,& i. product 
used in highway building construction work 
for reinforcing concrete. 

Distribution 

T h e distribution of steel and other 
related products has been, another im
portant part of western development. 
Jobbers, dealers, and distributors have 
supplied the diversified needs of ex
panding industries in a most efficient 
manner. 

Manufacturing and Research • 

For many years western states 
lagged behind other sections of the 
country in the field of manufacturing. 
In recent periods, however, great prog
ress lias been made in the West , both 
in expanding present plants and in 
attracting new manufacturing indus
tries. Th i s is helping materially to 
balance the former agricultural and 
mining economy, and is providing new 
market and production opportunities. 

Research has been the keynote of 
western progress. T h e science of ge
ology, chemistry, and metallurgy, com
bined wi th many years of experience 
in the manufacture of steel and the 
forming of finished steel products has 
helped basic western industries to 
make a vi ta l contribution to both 
peacetime growth and wartime pro
duction. T h e Wes t of today is s t i l l a 
huge research laboratory for both 
private and governmental explora
tions, including oil and gas develop
ment, new steel and wire products, 
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the hydrogenation of coal, nil shale 
investigations, atomic energy research, 
reclamation projects, new refining 
processes for minerals, diversification 
and improved quality of steel prod
ucts, new uses for fa rm products, as 
wel l as broad programs of research 
by railroads to provide safe, high speed 
transportation. 

Conclusion 

1^0 supply the steel requirements of 
the Uni ted States and to maintain its 
position of wor ld leadership in steel 
production, the steel industry has 
spent over one and one-half bil l ion 
dollars since January 1, 1947, for ex
pansion and improvement of facilities. 

American Iron and Steel Institute 
reports that the most significant ex
pansion has taken place in western 
states. Cal i forn ia has become one of 
the first ten steel producers in the 
country; Colorado has maintained 
high production and continued to di
versify its line of products; and U tah 
has become an important factor in 
steel production. Western steelmaking 
capacity has increased f rom about 2 
mii i ion tons in 1940 to over 51/̂  m i l -
hon tons in 1950. 

T h e Wes t has made great progress 
in the past 50 years and its people look 
to the next half century wi th f u l l con
fidence that its record of achievement 
can be maintained. T h e steel industry 
of western states w i l l do everything 
possible to aid in the development of 
other industries; it w i l l continue its 
efforts to broaden its economic posi
tion in the overall economy of this 
nation; and above al l , it can be de
pended upon to give f u l l support to 
the defense of our country and the 
perpetuation of our American way of 
life. 

(Continued from page 3) 
Robert J. Black, '49, joined the staff of 

the Humble O i l Company last month, his 
work being with a seismograph field 
party. H i s present address is 3006—25th 
Street, Lubbock, Texas . 

A. F. Boyd, '26, is being addressed 2124 
No. 6th Street, G r a n d Junction, Colorado. 

Robert D. Brace, '49, is Geologist for 
Standard O i l Company of Ca l i forn ia , his 
mai l ing address being Box 2605, Salt 
Lake City, Utah. 

Lt. Col. Robert JV. Brotvti, '39, has been 
transferred to Wright-Pafterson A . F . B. 
at Dayton, Ohio, where he is addressed 
H q . A i r Mater ia l Command, Bos 965. 

Jo/m J. Chapman, '41, who has been in 
Venezuela for several years as Geologist 
for Creole Petroleum Corporation, is at 
present, in the States with address Route 
2, Clyde, North Caro l ina . 

Major James S. Cogsnvell, Ex-'38, has 
been transferred from Fort W a r r e n A . F . 
Base, W y o m i n g , to T y n d a l l A . F . Base, 
F lor ida , P. O , Box 203. 

(Continued on page 24) 
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By A . P. D A V I D S O N , '26* 

T h e Coto M i n e is located twenty-
seven kilometers inland f rom the 
China Sea, on tbe west coast of the 
Island of L u z o n of the Philippine Is
lands, at fifteen degrees thirty minutes 
north and one hundred and twenty 
degrees east of Greenwich. By road 
the Coto M i n e is roughly two hun
dred and seventy-five kilometers north 
and west of M a n i l a , or two hundred 
and fifty kilometers soutli and west 
of Baguio, traveling time in either 
case being about six hours. 

T h e claims comprising the Coto 
M i n e were staked early in the 1930's. 
T h i s was a period, in the Philippine 
Islands, when venture capital was 
very interested in mining. T h e Con
solidated Mines Incorporated was 
formed wi th a book capitalization of 
5,000,000.00 {five mi l l ion pesos) in 
one centavo shares. M u c h of the 
money raised through the sale of 
shares was used for the construction 
of a road f rom tide water to the Coto 
M i n e . 

In 1934 the market for Refractory 
Chromite was at best both limited, 
and uncertain. However, Benguet 
Consolidated M i n i n g Company, un
der the direction of Judge John W . 
Haussermann its President, realizing 
the potential value of the deposit, en
tered into a financing and manage
ment contract wi th the Consolidated 
Mines Incorporated. 

Staff House — Coto Consolidated Mines 
Conlract Benguet Cons, Mining Co . , Masin-
loc, Zambales, P. I. 

Zambales, the Province in which 
the Coto M i n e is located, is for the 
most part a mountainous province. 
A l o n g the coast the coastal plain is, 
at points, non-existant and seldom 
reaches a wid th exceeding ten miles 

M , S. Bahome loading at M. '̂ede and a good one. Ore bins in lower left. 

* General Superintendent, Chrome Mines Benguet 
Consolidated Mining Co. Masinloe, Zambales, Luzon, 
P. I. 

THE MINES M A G A Z I N E ® DECEMBER, 1950 

at any point. T h e mountains are 
steep and covered with jungle or 
hardwood forests. T h e higher moun
tains of the region exceed six thousand 
feet elevation. 

T h e temperatures throughout the 
year w i l l vary f rom a low of sixty-five 
degrees to a high of less than one hun
dred degrees. T h e humidity is high. 
R a i n f a l l is heavy but occurs largely 
between the months of M a y and Oc
tober. Typhoons are a hazard during 
the last six months of a year but can 
occur during any month. 

T h e climate is not particularly un-
healthful. M a l a r i a has in the past 
been prevalent during the drier 
months of the year, occuring in one 
of its more malignant forms, but su
pervised use of the recently developed 
Ara len has brought it under control 
during the past two years. 

W h i l e the management contract be
tween Consolidated M i n e s Incorpor
ated and Benguet Consolidated M i n 
ing Company was entered into in 
1934, the first shipment of ore was 
not made unt i l 1936 as a construc
tion program had to be completed and 
a market developed for the ore. In-
termittant shipments c o n t i n u e d 
through the years 1937, 1938 and 
1939 but it was not unt i l 1940 and 
1941 that the market accepted any 
considerable tonnage, 

T h e init ial P r e - W a r production 
was of the so called "float ore" found 
scattered over tbe lower slopes of the 
mountain containing the ore body, and 
then expanded to mining ore in place. 
Ore in place was then, as it is now, 
mined f rom working benches cut 
along the slope of the ore body. 

Records of the P r e - W a r operation 
are not entact and w i l l not be re
ferred to. Sufficient to state that at 
the time W a r broke out, the Company 
had a good concrete pier at tide water, 
bin capacity at the dock exceeding 
twenty-five thousand tons, scales for 
weighing ore, a small-scale ore wash
ing plant near the mine, a camp near 
the mine wi th the usual facilities, and 
a road f rom the mine to the pier which 
was in good repair and which did not 
exceed a maximum of a five percent 
grade except on the ore body itself, 

December 1941, on orders f rom thc 
Uni ted States A r m y , the pier at tide 
water was dynamited. T h e spans be
hind the pierhead were completely de
stroyed and tbe pierhead itself was 
shattered. 

D u r i n g the W a r a l l ro l l ing stock 
was taken over by the Uni ted States 
A r m y and all mechanical equipment, 
supplies, and buildings were lost dur
ing the occupation to either the In
vader or to tbe local people. A small 
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amount of ore on the pier was evi
dently shipped to Japan but apparent
ly the Japanese technique could not 
handle this ore. 

B y 1945 the only phj'sical assets 
were remnants of the pier which had 
heen poorly repaired by the Japanese, 
the ore bins of concrete construction 
only as the timbered ore bins had fa l 
len into ruin, a roadbed overgrown 
wi th tropical vegetation, and thirty-
two bridge sites. T h e bridges had 
either been removed for the lumber 
in them or had rotted away during 
the period of no maintenance. 

T h e P r e - W a r sales efforts of the 
Benguet Consolidated M i n i n g Com
pany had created a demand for Re
fractory Chromite f rom the Coto 
M i n e . Once hostilities ceased, con
sumers requested shipments of ore to 
supply what is apparantly at least a 
240,000 ton yearly market. T h e Re
fractory Chromite f rom the Coto 
M i n e is now accepted as the best ore 
of this type on the market, not only 
because of its very consistent grade 
and texture, but also because tbe 
quantity of ore available is sufficient 
for many years to come. T h i s assured 
supply creates the confidence needed 
to development and expand the pres
ent market. 

Refractory Chromite's greatest use 
is in the manufacture of fire brick 
used by the steel industry. Refractor}' 
Chromite is also used in the manufac
ture of refractory cement. Undoubt
edly other uses w i l l be found or de
veloped. 

Immediately fo l lowing suspension 
of hostilities, Benguet Consolidated 
M i n i n g Company started to bring the 
Coto M i n e back into production. A s 
soon as members of the staff recuper
ated partially f rom the effects of in
ternment by the Japanese, crews of 
workmen were employed and rehabil
itation commenced. 

Trop ica l vegetation was cleared 
f rom the road surface and the road 
was reconditioned for heavy traffic. 
A l l bridges were rebuilt. Several 
months were required for this work 
as lumber for bridge construction 
could only be obtained f rom the ad
joining forests where logs were hewn 
by hand. 

Fortunately W a r Surplus became 
available. F r o m this source Benguet 
Consolidated M i n i n g Company pur
chased Bull-dozers, c o m p r e s s o r s , 
trucks, a sawmill , tents, foodstuff and 
many other critical supplies. Con
sumer goods were not available short
ly after the W a r and deliveries f rom 
the Uni ted States were slow, so it 
was only because AA'̂ ar Surplus was 
available that immediate progress 
could be made. 

Temporary offices and staff quarters 
were established in the town of M a 
sinloe. Tents were pitched at the camp 
site. T h e sawmil l was put into op
eration. A s rapidly as even limited 
shelter became available, labor was re
cruited f rom neighboring provinces as 
insufficient labor was available In the 
locality. 

Credit should be given to M r . J . S. 
Peterson, Assistant General Manager 
and Vice President of Benguet Con
solidated M i n i n g Company for the 

Consumer Requirements -
P r e - W a r Averages 
1947 Shipments _ _ 
1948 Shipments (First H a i f ) 
1948 Shipments (Second H a l f ) 
1949 Shipments - ' 

effort which m a d e Consolidated 
Mines Contract the first mine to enter 
production after the W a r . Credit 
should also he given to tbe first Gen
eral Superintendent after the W a r as 
he did not return to the Uni ted States 

until i l l health resulting f rom intern
ment forced him to do so. F rom 1947 
until June of 1948 the operation was 
under an A c t i n g General Superinten
dent at which time the writer came to 
the Philippines to become General 
Superintendent of the Consolidated 
Mines Contract of Benguet Consoli
dated M i n i n g Company. 

T b e Pos t -War production record 
has been as fo l lows: 

A p r i l 1946 through the j'ear 1946 
17 ships loaded with 55,000 long tons. 

Y e a r of 1947 

57 ships loaded with 1+8,000 long tons. 
Y e a r of 1948 

73 ships loaded with 231,600 long Ions. 
Y e a r of 1949 

52 ships loaded with 164,980 long tons 
Y e a r of 1950 through September 

45 ships loaded with 138,140 iong tons. 

D u r i n g thc third quarter of 1949 
operations were curtailed and then 
suspended during the fourth quarter, 
but resumed on a minor scale during 
tbe first quarter of 1950 followed by 
increased production wi th greatly in
creased production anticipated for 
some time in the future. 

A t the time ore deliveries were re
sumed the consumers held very li t t le 
if any stocks of Refractory Chromite. 
A s shipments increased the quality de
manded hy the consumers gradually 
stiffened unt i l the consumers required 
that only lump ore be shipped. T h e 
term "lump ore" has never been we l l 
defined but it is generally accepted as 
meaning more than ninety percent 
plus one quarter inch. M u c h of the 
ore is friable and tends to create fines 
when handled with heavy equipment 
during the loading and unloading of 
the ships as we l l as the handling in 
trucks and in the ore bins. Even when 
ore shipped f rom the mine is a l l plus 
two inches, there is an appreciable 
amount of fines at the time of deliv
ery. T h e prescence of silica In the ore 
is very undesirable. Consumers be
lieve that the fines carry higher per
centages of silica than the lump ore 
but this Is not necessarily true. A 
high combined percentage of chromite 
and alumina is desired by some con
sumers. T h e fo l lowing Is a tabulation 
of ore deliveries; 

S i O . Fe.O... A 1.0. 
5.00% - 11.00% -b2S.00% 
4.19% 10.] 8%. 29.84% 
S.09% 3 0.99% 28,85% 
5,24% 11.13% 28.71% 
5.16% 10.26% 29.3 2 %> 
4.66% 10.26% 29.72%^ 

T h e comparatively high P r e - W a r 
chrome content was obtained from 
the so-called "float ore," which as the 
result of weathering had lost some of 
the associated minerals. T h e improve
ment of the' grade of ore delivered 

V From ore body looking down over working faces towards the Mine Camp and the Lauis River. 

C r . O . 
32.00% 

. 33.67% 
- 32.48% 
. 32.39% 
- 32.47% 
. 32.87% 
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during the last year and a half is tiie 
result of cleaner mining and use of 
the new Washing Plant. 

T h e mineral chromite as found In 
the Coto M i n e In its purest state Is 
probably about 3 6 % C r 2 0 3 , l % SiOo, 
10% Fe .Os , 3 3 % AI2O3, 18% M g -
O , 2 % C a O and other fractions. T h e 
ore occurs in lenses ranging in width 
f rom narrow seams up to forty or fifty 
feet which are separated by dikes w i th 
a similar variation In width. Generally 
the lenses dip at about sixty degrees 
and have a strike running north east, 
but there seems to be no true pattern. 
Lenses at the limits of the ore body 
may have a strike and dip diifering 
f rom adjoining lenses. Each lense in 
itself Is reasonably consistant in grade 
and texture but adjoining lenses may 
have difSerent characteristics. Some 
lenses wi th in the major ore body bave 
such a high percentage of serpentine 
associated wi th the chromite that the 
ore is worthless at present. It is pos
sible to grind the ore and free tbe 
chromite but the market for fine chro
mite is l imited. 

Fo l lowing the W a r the first ship
ments were made f rom ore remaining 
on the ore bins f rom the P r e - W a r 
production. W i t h equipment pur
chased f rom W a r Surplus the Pre-
W a r mining benches were uncovered 
and worked. As the consumer re
quirements made the finer sizes unde
sirable those finer sizes together wi th 
the waste material f rom dikes separ
ating the lenses were by necessity 
shoved over the edges of the benches 
and- accumulated into dumps. A s 
these dumps grew and faces expanded 
a great amount of Interference de
veloped. However, this practice was 
justified and necessary in order to 
meet the rapidly increasing consumer 
demands. U n t i l the summer of 1948 
mining was carried on only at the lo
cations of greatest ease of access and 

f t 

r . -Jt 

•V A working face 

where the overburden was of the least 
depth. I n June 1948 a working bench 
was developed at the top of the ore 
body which was also the highest part 
of the mountain. F rom this location 
a series of benches have been developel 
and sj'stematic stripping undertaken. 

Late In 1948 three Carry-alls were 
purchased f rom Surplus. These units 
are pulled by D - 7 Caterpil lar T r a c 
tors. Stripping is done almost entirely 
with these Caterpil lar Car r j ' - a l l units. 
T h e labor cost of this stripping is 
about Po.05 per cubic yard when the 
carry is not over three hundred yards, 
but the equipment maintenance and 
operation charge is c o n s i d e r a h 1 y 
higher. 

In September 1948 the first of three 
units of Athey Loaders was placed in 
operation. T h e Athey M o b i l e Load
er is a unit similar to the Eimco 
Loader but is installed on a D - 4 Cat
erpillar Trac tor and powered by a hy
draulic system. T h i s has proved to 
be a very satisfactory unit being much 
more mobile that the y 2 cubic yard 

-y^-.j'ffsmmm^ .... : r c ' ^ 

• Shovel loading chromite from old dump. 

on tbe ore body. 

Bucyrus-Erie shovels purchased re
cently, but the operating and main
tenance cost is high. T h e shovel is 
more economical whenever the broken 
ore or dump to be loaded exceeds one 
thousand tons. However, the Athey 
Loader w i l l load up to one thousend 
tons In an eight hour shift but five 

V Alhey Loader discharging ore into truck. 

hundred tons Is much nearer to the 
daily duty. T h e labor charge on 
Athey Loader loading is four centavos 
per ton. 

Before the Wash ing Plant went 
into operation ore was broken at the 
work ing bench and loaded onto trucks 
which delivered the ore directly to the 
wharf ore bins. Usual ly most of this 
ore was obtained by barring the face 
wi th a point bar and blasting only the 
toe of the face. Stone forks were used 
In place of shovels, but even so a high 
percentage of fines were loaded. 

W i t h the operation of the Wash ing 
Plant loading of ore into trucks to be 
sent directly to the wharf ore bins has 
been limited to ore picked up wi th the 
hare hands, thus eliminating most of 
the fine sizes as ore loaded in this 
manner is plus four inches. T h i s prac
tice w i l l continue while the Wash ing 
Plant and Heavy M e d i a Separation 
Plant are being fed material f rom the 
accumulated dumps, but once freshly 
broken ore Is sent to those plants their 
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Picking wasfe in Washing Plant. The other two belts deliver ore to the Heavy Media 
Separation. 

capacity w i l l increase and lump load
ing w i l l be a thing of the past. 

Current practice is to load lump 
ore onto trucks entirely wi th men em
ployed by contractors, these men not 
heing on the Company payroll. T h e 
ore being sent to the W a s h i n g Plant 
is mind and loaded by Company em
ployees who, aside f rom the shift 
bosses and road crews, are a l l on piece 
work contract. Cost of labor for these 
contracts is roughly Po.20 per ton for 
d r i l l ing and blasting and a similar 
amount for the operation of a l l heavy 
equipment which includes Bull-dozers, 
Car r j ' - a l l units, Athey Loaders, half 
yard shovels, rooters, rollers, and road 
grader. Th i s practice coupled wi th the 
operation of the Wash ing Plant and 
Heavy M e d i a Separation Plant has 
allowed the maintenance of produc
tion equal to market demands wi th a 
great reduction in number of men em
ployed. 

employees. T h i s operation was costly 
and far f rom satisfactory, hlowever, 
as individual Fil ipinos received pay
ments f rom W a r Damage they pur
chased trucks f rom W a r Surplus. 
'̂ I'hesc Independant Phil ippine contrac
tors have been given contracts to haul 
the ore f rom the mine to thc W a s h 
ing Plant or to the wharf f rom either 
the mine or the Wash ing Plant . A t 
present forty such contractors using 
one hundred and forty trucks have 
contracts. T h i s condition, while satis
factory, can not continue indefinitely, 
as unfortunately, few of these contrac
tors w i l l put money aside to purchase 
new trucks to replace trucks wearing 
out. W i t h the realization that a trans
portation problem is developing, sur
veys are now being made for a ra i l 
line f rom mine to W a s h i n g P lan t and 
f rom Washing Plant to wharf . 

Immediately fo l lowing the W a r 
trucks were purchased f rom Surplus 
and placed In the hands o'̂  

••r Masinloe Washing Plant for Chrome Ore under cons+rucfion. 

Floaf in separator of Heavy Media Separation. 

T h e hauling contract now in force 
provides for ore deliveries to wharf 
f rom the mine for P3.50 per long ton 
(2240 pounds) or if the ore Is loaded 
by the hauler the price is P4.00 per 
long ton. Ore hauled f rom the 
Wash ing Plant bins to the wharf is at 
P2.75 per long ton which is based on 
Po.105 per ton mile. D u m p trucks 
bringing ore f rom the mine to the 
Wash ing Plant are paid Po.30, Po.40, 
or Po.50 depending upon the eleva
tion on the ore body at which the ore 
was loaded. A l l trucks are weighed 
immediately before and after discharg
ing their load and paj'ment is made on 
diiference of those two weights as 
registered on the hauling card. 

Ea r ly in 1948 the construction of 
a Wash ing Plant was decided upon. 
M r . L . W . Lennox, class of 1906, 
Metal lurgis t and Board of Directors 
for Benguet Consolidated M i n i n g 
C o m p a n y designed the Wash ing 
Plant . Construction was started dur
ing the summer, the building was 
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completed in November, but as ma
chinery in some cases did not arrive 
unt i l early in 1949, operation was not 
possible unt i l late February of 1949. 

T h e Wash ing Plant accepted a ma
terial w h i c h had previously been 
placed on dumps. A good clean lump 
was produced but the sizes of minus 
one inch could not be handled success
fu l ly . T h e fraction of plus 1/4'" minus 
1" which comprised a large percentage 
of the total feed was stock piled after 
washing and w i l l now be treated In 
the Heavy M e d i a Separation Plant . 
T h e minus 1/4"' sizes sent through a 
3 6 " Wemco Classifier cleaned up into 
a very good product wi th an average 
analysis, when the better cleaner ore 
was being used, of approximately 3 5 % 
Cr^Oi) , S i02 down to 2 .5% and other 
fractions about the same as the mine 
ore. T h e total tonnage produced ex
ceeded expectations. It was necessary 
to install a second Wemco Classifier 
in parallel in October 1949. T h e first 
shipment of this —^/g," concentrate 

was shipped In M a y of 1949. T h e con
sumer tested the material for several 
months and In January 1950 started 
purchases at the rate of f rom 2,000 
to 2,500 tons per month. 

American C y a n a m i d completed 
tests on the plus 1/4'" fraction wi th 
satisfactory results. A package plant 
rated at fifty tons an hour was pur
chased f rom Southwestern Engineer
ing in Los Angeles. 

T h e first t r ia l operation wi th the 
Heavy M e d i a Separation Plant was 
In mid M a y wi th consistant operation 
being attained In late August. Several 
changes in the installation were made 
but on the whole the Installation has 
been very satisfactory. 

T h e greatest difficulty in the Heavy 
M e d i a Separation operation was in 
training employees In the operation of 
the plant, this being the first Heavy 
M e d i a S e p a r a t i o n Plant in the 
Orient . M r . M a l c o m G l e n of A m e r i 
can Cyanamid was present during the 

Initial stages of the operation and was 
a great help. 

M e d i a losses have been high but the 
operation has been in effect for only 
two months. Operating technique is 
improving and a second Crockett 
Magnet ic Separator has been ordered. 
Reasonable media losses are antici
pated wi th the installation of the 
second Crockett Separator. 

T h e ore is sold "Free O n and Free 
O f f " which means that stevedoring is 
a part of the operation. T h e ore in the 
W h a r f Ore Bins is drawn off through 
chutes located below ore bins into tubs 
mounted on trucks. T h e tubs are rec
tangular in cross section wi th a slight 
taper on the side to insure a clean dis
charge when dumped. T h e t r a c k 
gauge is eighteen inches. T h e track is 
thirty pound rai l . T h e distance f rom 
the ore bins to the pierhead is approxi
mately one thousand feet. Previously 
tubs were hand trammed to the pier
head but hand trammers have been 
replaced wi th a small Brookvi l le 
diesel powered locomotive. 

T h e stevedoring operation consist of 
spotting a f u l l tub under the boom of 
the ship where a spider chain with 
four hooks can be hooked onto the 
four corners. It is then hoisted verti
cally w i th the winch corresponding to 
the hoora over the pier unt i l it is above 
deck level at which point the cable 
f rom the second boom rigged on the 
opposite side of the hatch pulls the 
tub to a point over the hatch where 
a trip chain is hooked into a ring In 
the bottom of the tub. A s the tub is 
lowered Into the bold the trip chain 
Inverts the tub and dumps the con
tents into the hold. T h e maximum 
number of tons loaded by this method 
in twenty-four hours has been slightly 
better than two thousand long tons 
but normal operation is approximately 
twelve hundred long tons a day. 

In 1947 as many as three hundred 
men were employed at the dock, but 
this number was slowly reduced to 
one hundred and sixty In the f a l l of 
1949, at which time operations were 
suspended for three months. Starting 
again in 1950 the entire wharf opera
tion, wi th the exception of ten men 
on the Company payroll, was placed 
on contract. T h e stevedoring contract 
employs only sixty men and these men 
work only when a ship is in port. 

A tentative plan for belt loading of 
the ships is now on the drawing board 
and w i l l probably become an accom
plished fact if wor ld conditions do not 
prohibit such construction and invest
ment. 

D u r i n g the occupation the Japanese 
placed wooden sections over the spans 
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of the pier which vvere dynamited. 
T h i s repaired pier, although unsafe, 
was used after the W a r unt i l replaced 
hy a permanent pier. In the spring of 
1948 rebuilding of the section which 
had been dynamited and the construc
tion of a " T " pierhead 215 feet long 
was undertaken. T h i s work had to be 
done without interfering witb ship 
loadings. T h e design and preliminary 
construction was undertaken on con
tract by a we l l known engineer, but 
poor health resulting f rom internment 
forced him to abandon the contract, 
i t was then necessary for the M i n e 
Staff to supervise the completion of 
the pier construction. T h e pier as it 
now stands is entirely of reinforced 
concrete witb concrete piles driven to 
solid ground through coral. Some of 
the piles weigh eighteen tons each. 
T h e total expenditure on this project 
was approximately one quarter mi l l ion 
pesos. 

Shortly after resumption of opera
tions it had become the practice to 
drop the payroll by either Piper Cub 
or L - 5 . T h e point at which the drop 
was made was out on the coastal plain. 
In January 1949 an unsuccessful at
tempt to take the payroll resulted in 
the wounding of a Staff member, and 
thereby brought about the construc
tion of a two thousand foot air strip 
near the mine. Since the construction 

of the air strip the Company has pur
chased a Helicopter which makes the 
air strip unnecessary. 

In November 1949 a Radio-tele
phone was Installed. T h i s radio-tele
phone gives direct communication 
with the Telephone C o m p a n y in 
M a n i l a who in turn completes a con
nection with any desired telephone. 

Since resumption of operations fo l 
lowing the W a r a continuous con
struction program has been in prog
ress. Income f rom ore sales has carried 
all construction costs. However, even 
with the very considerable return of 
operating profits to construction and 
expansion, it has been possible for 
Consolidated M i n e s Incorporated to 
pay several dividends f rom their share 
of the earnings. 

Labor relations shortly after opera
tions were resumed became strained. 
Several strikes occured. T w o general 
wage increases, one of ten percent 
granted by Judge John W . Hassuer-
man in the spring of 1948, and the 
other on order of the Court of Indus
trial Relations in June of 1949 have 
brought the minimum wage to two 
pesos a day. In addition to the daily 
wage one liter of rice is Issued to each 
emploj'ee after each days work. E m 
ployees may purchase f rom the Com
pany one half ganta (one and a half 
liters) of rice each day at a price 

which w i l l not exceed fifty centavos. 
Houses, lights, fuel , and water are 
furnished. M e d i c a l and Denta l atten
tion are available at the Company 
H o s p i t a l Ei ther a fifteen day vacation 
witb pay or a Christmas Bonus equal 
to fifteen days wages Is given to tbe 
employees. Sick leave wi th pay up to 
fifteen days each year is allowed. 

Store and Restaurant concessions are 
granted to private individuals but the 
Company runs its own store selling 
staples at the lowest possible price. 
T h e school In the camp was built by 
the Company and a l l expenses includ
ing the salaries of tbe teachers is 
carried by the Company. A Recreation 
H a l l has been built. Movies are shown 
twice each week at a very reasonable 
price. 

It is anticipated that construction 
and Improvements w i l l continue, that 
production per man shift w i l l continue 
to increase, and that the cost of pro
duction w i l l continue to decrease. A t 
this time surveys are being made wi th 
the thought of replacing truck haul
ing with rail haulage using diesel 
locomotives. 

T h e Fi l ip ino employee has shown 
himself to be capable of learning new 
methods as w e l l as a w i l l i n g worth
while employee. T b e prospects for the 
future are bright. 

T b e N e w Mexico Geological So
ciety held its first F ie ld Conference 
November 3 to 5, 1950, by conduct
ing a trip through the Upper San 
Juan Basin In N e w Mex ico and Colo
rado. Approximately 200 geologists 
f rom the west and midwest in a cara
van of about 70 automobiles were 
present for parts of the excursion. 

T h e group Included representatives 
of a l l the major o i l companies, many 
consulting geologists and members of 
the Uni ted States Geological Survey. 

T h e trip commenced in Albuquer
que the morning of November 3rd 
and ended about 42 miles north of 
Durango the afternoon of November 
5th. 

A m o n g Mines Men present were: 
Ben H . Parker, '24; T . S. Harr ison, 
'0-8; L . W . Storm, '02 ; H u g h W a l h s , 
'28; C . P . Butcher, '24; R . C . M c 
Cain , ' 49 ; D . S. Galbral th , ' 49 ; Rob
ert M c M i l l a n , ' 4 1 ; J . A . (Pete) 
M u l l l n a x , '47 ; Frank A . M o r g a n , 
jr . , E x - ' 4 5 ; A l l a n Lolei t , '50; B . M . 
Bench, ' 30 ; H . N . Goodei l , '42. 

T h e trip was saddened the second 
day by the death of Cary Butcher, '24, 

24 

consulting geologist and engineer of 
M i d l a n d , Texas, who suffered a heart 
attack. 

T h e first day the conference In
spected the entire eastern margin of 
the San Juan Basin and the stratigra
phy and structure of the basin r im. 
T h e drive traversed the R i o Grande 
valley, the Sierra Nacumlento, the 
Chama Basin, and the Archuleta A n -
tlcllnorium, and ended that evening 
In Pagosa Springs, Colorado. 

O n the second day the party re
viewed cretaceous stratigraphy along 
the north side of the San Juan Basin. 
T h e conference drove northward 
f rom Pagosa Springs to examine upper 
cretaceous exposures and then west
ward to view other cretaceous and 
early tertiary sequences. X h e second 
night was spent in Durango. 

T h e final day of the conference al
lowed the group to study the stratig
raphy and structure of cretaceous to 
pre-cambrlan rocks between Durango 
and M o l a s Lake in the San Juan 
mountains. 

A n excellent guide book was fur 
nished each participant. T h i s fine 
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publication, complete with road logs, 
many papers, maps and photographs, 
and the well-prepared talks at each 
stop were made possible through con
tributions of the Universi ty of N e w 
Mexico , N e w Mex ico School of 
Mines , U . S. Geological Survey, U . 
5. Soil Conservation Service, and ge
ologists of several o i l companies. 

P E R S O n f l L S 

(Continued from page 18) 
John H. Cone, '37, r e s i g n e d from 

G e n e v a Steel Company at Dragerton, 
Utah, to accept position of Engineer with 
Combined Metals Reduction Company, 
Panacalite Div i s ion . H i s new mai l ing ad
dress is 2127 Sn. 19th East, Salt Lake City, 
Utah. 

George E. Crosby, '40, resigned as Pe
troleum Engineer with Stanolind O i l & 
G a s Company, to take a similar position 
.with Continental O i l Company in Hobbs, 
New Mexico , H i s mai l ing address there is 
Box 111, 

James R. Cross, '49, has moved his resi
dence to 1495 East 18th Street, Cleveland 
6, Ohio, H e is Jonior Engineer for Stand
ard O i l Company (Ohio ) . 

Joseph T. Darde, '49, has a change of 

adiiress to Box 108, A l v i n , Texas , H e is 

(Continued on page 42) 
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By 

Honorable P A U L D. TORREY 
Chairman, Secondary Recovery 

Advisory Commit tee 

T h e business of producing oi l is 
such an important factor In the eco
nomic l ife of the nation that the 
efficient operation of oil fields has 
direct bearing on maintaining and ex
tending prosperity in every state so 
fortunate to have been endowed wi th 
oil resources. A l l measures that may 
be taken to maintain profitable pro
duction of o i l , therefore, are deserving 
of considerate support by the govern
ments and by the people of the o i l -
producing states. Such measures may 
be designed to secure f rom older fields 
the recovery of oil that w i l l not be 
obtained by the methods of production 
that have been employed, or they may 
serve to assure the maximum eco
nomic recovery of o i l f rom recently 
discovered fields and f rom fields yet 
to be discovered. 

Methods for increasing the recov
ery of oil were first developed and 
applied extensively in the Eastern 
States. Al though we l l known and out
standing results have , been obtained, 
significant and Imposing opportunities 
still exist in this region for obtaining 
more oi l f rom presently known and 
developed fields. Proper util ization of 
tbese opportunities, very conceivably, 
can have a profound influence on the 
future economic l ife of communities 
as we l l as of commonwealths. A s a 
matter of fact, the future of many 
communities Is so closely associated 
with the preservation of the oi l in
dustry that for al l practical purposes 
they may be considered to be insepara
ble. 

T h e development and application 
of secondary techniques In the Penn 
Grade area have been described ably 
and adequately at previous meetings 
of the Interstate O i l Compact Com
mission, particularly by D o n T , A n -
drus (1) at the 1946 Summer Meet 
ing, held at Grand Rapids, Mich igan , 
and, similarly but more recently by 
J . P . Jones (2) in testimony before 
the Armed Services Subcommittee of 

* Repriiiled fioii! p.ipcr presented at iiiLersLale Oil 
Compaci Conniiissioi!, French Lick, liidiaiia, August 
3-S. 1950. 

the House of Representatives of tlie 
Uni t ed States. T h e details of these 
discussions have received wide and 
highly deserved publicity, and need 
not he repeated. Fo r that reason, 
principal attention can be devoted 
without extensive preamble to im
portant recent events In the history 
of the oil industry in the interior 
states of the Eastern area, and partic
ularly to r e c e n t developments In 
Ill inois. 

O i l was first discovered In Il l inois 
in 1889, and by 1904 and in Immedi
ately succeeding years the fields of 
southeastern Ill inois became one of 
the Important oil-producing regions of 
the Uni ted States. Ill inois ranked 
third in the nation's production in 
1908,1909, and 1910. Thereafter, oil 
production d e c l i n e d continuously 
unt i l the discovery and rapid develop
ment of new fields in southern Illinois, 
beginning in 1937, served to focus 
attention again on the oil possibilities 
of the State. 

T h e more recent oil activity in I l 
linois was preceded by the notable 
discovery in 1928 of the M t . Pleasant 
field, located In the central part of 
the Mich igan basin. F ind ing substan
tial new oi l reserves in an area cov
ered by a thick mantle of glacial dr i f t , 
which prevents surface exploration 
for geologic conditions favorable for 
the accumulation of o i l and gas, 
served to renew the attention of the 
oil industry to the production possi
bilities of similar areas in other east
ern states that formerly had been 
sparingly explored. T h e Illinois basin, 
covered in large part, as it is, by gla
cial dr i f t , immediately offered promis
ing possibilities for the application of 
geophj'sical methods of exploration 
w h i c h contemporaneously were in 
process of development and refine
ment. T h e Initial results of geophysi
cal exploration, combined wi th suh-
surface studies of the I l l i n o i s 
Geological Survey, were conspicuously 
successful. D u r i n g the early part of 
1937 the Patoka, Clay Ci ty , and 
Cisne fields were discovered in rapid 
succession. Later In 1937 the very 
important Louden field was dis
covered, and in the fo l lowing year 
the Salem field was brought into pro
duction. Thereafter, development of 

the Illinois fields proceeded at an al
most unprecedented rate, as a result 
of the relatively shallow depth of the 
producing formations and because of 
the easy dr i l l ing conditions. 7^he a l l -
time peak of o i l production In Ill inois 
was reached In 1940 with a total of 
147,647,000 barrels, which amounted 
to J0.8 per cent of the total produc
tion of the Uni ted States, and which 
advanced Illinois to fourth ranking 
place among the oil-producing states, 
it being exceeded only by Texas, C a l i 
fornia, and Oklahoma. These figures 
compare impressively with the pro
duction during 1937 which amounted 
to only 7,326,000 barrels of oi l , and 
which represented only 0.57 per cent 
of the total Uni ted States production. 
Such a phenomicnal increase in pro
duction has rarely been equalled In the 
history of the American oil industry. 
It resulted, as many people w i l l recol
lect, in a severe dislocation of pre
viously established markets for the 
crude oil produced f rom certain of 
the other states. 

Some salient facts regarding the 
statistical position of the Ill inois oil 
industry and how It has compared 
wi th the oil industry in the other 
eastern states, are presented in Table 
N o . 1. F r o m Table N o . 1, the dom
inating position of Ill inois can be as
certained, Illinois has produced more 
oi l than any of the other eastern 
states (Co lumn 5) ; during the past 

10 years Illinois has produced more 
011 than the combined production of 
all of the other eastern states ( C o l 
umn 9) ; this superiority was main
tained in 1949 (Co lumn 1 0 ) ; and 
the A P I proven reserves for Ill inois 
are greater than the combined reserves 
of all of the other eastern states ( C o l 
umn 11). In 1949 Illinois was the 
sixth ranking oil-producing state of 
the nation, being exceeded only by 
Texas, Cal i fornia , Louisiana, O k l a 
homa, and Kansas. Fo r these pertin
ent and compelling reasons, much of 
the fo l lowing discussion w i l l be re
stricted to the opportunities and to 
the incentives which exist for Increas
ing the recovery of oil f rom Illinois 
fields. 

Referr ing again to Table N o . 1, 
It w i l l be immediately apparent that 
production of oil during the past 10 
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T A B L E N O . 1 — P E R T I N E N T O I L S T A T I S T I C S F O R T H E E A S T E R N S T A T E S 

A U Production Figures in Thousands of Barrels 

1 2 3 4 _S 6 7 8 9 10 11 
ToEal Estciisinns Proven 

Year of Year of Productioii Production and Neiv Tulal oi Totai Reseiws 
Oil Peak Diuiiig to end of Revisions Di;:toveries Columns Production I'loductioii at end of 

Si^ie Discovery Produetion Peak Year 1949 1940-1949 J . ? i M ? i L 6 and 7 j940-(949 1949 I9'I9 

Illinois 1889 1940 147,647 1,444,300 848,167 129,779 977,946 891,444 63.9S2 468,138 
Indiana 1889 1904 11,339 189,565 78,889 21,841 100,730 64,685 9,472 50,209 
Kentucky _._ ..1883 1946 10,578 241,433 74,925 17,906 92,831 80,749 9,456 56,168 
Mich igan _._1925 1939 23,462 306,281 126,198 70,415 196,613 181,195 16,547 66,496 
N e w Y o r k _.._..1864 1882 6,685 172,828 75,788* 0 75,788 48,280 4,216 62,900 
Ohio 1876 1896 23,941 617,259 21,407 8,272 29,679 33,668 3,485 27,703 
Penn _...1859 1891 31,424 1,113,167 64,813* 0 64,813 144,580 11,450 103,356 
West V . 1876 1900 16,196 438,138 20,800 2,225 23,025 30,921 2,830 37,992 

T o t a l _._ _ _._ - 4,522,971 1,310,987 250,438 1,561,425 1,475,522 121,408 872,962 
(2), (3), (4), and (5) f rom I P A A " T h e O i l Producing Industry 
in Y o u r State." 

(''). (7), (9), (10), and (11) f rom A P I Reserve Committee 1949 
Report 

(*) A l l f rom secondarj' recovery operations 

years in the four states of the Penn and more complete data presented in conform best with specific reservoir 
Grade Crude a r e a — N e w Y o r k , Tab ic N o . 1 shows that the indicated conditions for each field, a large part 
Pennsylvania, Ohio , and Wes t V l r - trend that was emphasized at N e w of the o i l tiiat has been produced 
ginia—has far exceeded the discovery Y o r k almost two years ago has not since the discovery of the Patoka field 
and development of new reserves. Fo r been arrested. As a matter of fact, the in 19.37 has been at wi thdrawal rates 
the Eastern Interior states of M i c h i - prospects in these states for discover- which have equalled or closely ap-
gan, Indiana, Ill inois, and Kentucky, ing large new reserves of oi l in deeper proached the maximum productivit)' 
slightly more o i l has been found dur- and older formations remain just as of the fields. M u c h unfavorable puh-
ing this period than has been pro- uncertain or even more so at the pres- Hcity resulted f rom the operating con
duced, the ratio of discovery to pro- ent time as they were at the end of ditions which have prevailed in cer-
duction being 1.12 to 1. However, 1947. Such being the case, it seems ap- tain Illinois oil fields. A n excessive 
it should be noted that the favorable propriate again to urge emphaticallj ' number of wells were dri l led in parts 
position indicated by this ratio is due that the adoption of measures for of the Salem field and in town-lot 
principally to the spectacular produc- maintaining or even increasing the areas of the Centralla and Patoka 
tion developed during this period in production of o i l f rom discovered re- fields, and there was a flagrant waste 
southern Ill inois and south-western serves, as tiie occasion many demand of gas, with accompanying dissipation 
Indiana, and to the fact that in 1949 for emergency requirements, should of reservoir energy, in the Centralia 
large secondary reserves were recog- certainly be receiving attention by the Salem, C lay Ci ty , 'Storms and other 
nized for the first time in Illinois hy governments of the respective states, areas. Even a cursory observation of 
the A P I reserve committee. Other- by landowners, and by labor organi- production conditions which prevailed 
wise, the discovery-production ratio zations, as wel l as by tlie o i l industry during the early l ife of these fields 
for the Eastern Interior states f rom alone. , could not have helped but have cre-

^ ^ ^ ^ i n ° , n ^ - ' ^ ^ . - ' " ^ ^ ' ' ^ r ' ' ' " ' ^ i ^ I ? ' I 'he statistical data oresented in ^' '"^ '"^ impression of general over
year 1949 md,vidual ly ,_wouM defin- r i l l ^''''f^^^^^^^ production and waste. Fortunately, 
itely be below " 1 " , as it has heen m '"^^^ • j 4 , ^ " ' ^ ' ' l ^ ^ ^ ^ ' y ^^^^ uncontrolled methods of oroduction 
the Penn Grade C m d e area states for ' " ^ - ^ ^ ' ' f .difficulty that is bemg ex- not e m p w T i n eve^ 
^pvpvnl d p r i d ^ c perienced in finding new od reserves . v . i ipujj cu in everj nem, anti 
seveial decades. ^^^^^^^^ ^J^^^ ^^^^^^ ^^^^^ there are several outstanding ex-

A t the 1948 Summer Meet ing of show, however, tiie greatly increased Il l inois where r igid con-
the Interstate O i l Compact Commis- expenditures that are being required ^ei vation practices have been enforced 
sion, the writer (3) explained to to find new oil reserves. A t tbe time '̂ voluntary action of the oper-
Chairman Beauford Jester and to the when the Louden and the Salem fields ' ^ among which maj ' be cited op-
Executive Committee that discoverv- were found and were being developed, ^f^^io^s m the Louden Cypress sand 
production ratios provide a useful and expert economists estimated that 19.2 sand reservoirs, the L o u -
valuable measurement of the future per cent of the revenue derived f rom ^evo i i i an L i m e reservoir, the 
productive possibilities of the various o i l production was required for ex- Irl^ l iethel sand reservoir, and the 
oil states. It was emphasized in the plaration purposes to maintain the ^^^0""^ Vernon Waltersburg sand 
special report presented at this meet- discovery of o i l in balance with the '^servoir. In these fields development 
ing that in states where production production of oi l . Today that figure • P ^ ^ u c t i o n practice have been de-
almost equals or is in excess of has increased to ahout 35 per cent, "^^^^ objective of obtaining 
discoveries over a period of several and there is no indication that con- .'^ niaximum economic recovery of 
years, the preservation of the o i l tinned Increase w i l l not take place in J^'^"^'^ ^^^^ the most rapid daily 
industry and Its Important contri- coming years. T h e incentive, there- P^'oduction and depletion. In Illinois, 
butions to the economic and social l ife fore, to obtain additional recovery therefore, there are contrasting ex-
of the state and its people w i l l be de- f rom known reserves of oil rather itmples of deplorable waste and poor 
pendent on tbe adoption of measures than to try to find new reserves be- management of oil resources and of 
for Increasing the recovery of oil from comes more and more attractive. highly efficient and most commend-
existing fields. T h e data presented in _ able conservation of oil resources, 
this report Indicated clearly that the Since Ill inois has no law for the 

oi l industry in the four Eastern In- proration of oil production, which f t is not wi th in the scope of this 
terior states was rapidly approaching would help to insure that develop- paper to devote consideration to com-
a deficient position. T b e more recent ment and production practice w i l l plex problems of oil reservoir me-
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chanlcs and behavior. However, it 
must be stated, in order to justify 
some of the fo l lowing conclusions, 
tbat various fields in Illinois, un
doubtedly, would have benefited f rom 
superior natural water-drive recovery 
performance, if production had been 
curtailed to a rate which would have 
approximated the encroachment of 
water into the reservoir as oi l was 
withdrawn. Since the production of 
such fields was not regulated to con
form to the influx of water into their 
reservoirs, they h a v e yielded oil 
largely by the action of dissolved gas-
drive, the most inefficient natural pro
duction mechanism known. In fields 
where this wasteful mechanism ha-
had a predominate part in the pri
mary recovery of oil , large quantities 
of oil remain which can now be ob
tained only by the application of sec
ondary methods. 

Squires, Luckhardt , and B e l l , (4) 
in their outstanding contribution to 
the Second Edi t ion of the A P I Book 
on "Secondary Recovery of O i l in the 
United States", state that the oi l-
productive area of Illinois covers 
37!,000 acres of which only 25,400 
acres, or 7 per cent of the total area, 
have been affected, in varying degree 
of intensity, by secondary recovery 
operations. T h e y report that air and 
gas drive was first attempted In 1921 
and has been applied subsequently on 
some 18,000 acres with an average 
recovery to date of 260 barrels of oi l 
per acre. M u c h higher recoveries 
have been obtained f rom some of the 
better designed and more system-
ative operations, such as the secondary 
operations in the Colmar-Plymouth 
field of Hancock and M c D o n o u g b 
counties, f rom which a recovery of 
some 870 barrels of oil per acre has 
been obtained over a period of 11 
years. 

Results obtained f rom more re
cently commenced water-flooding op
erations are much more impressive. 
Accidental a n d haphazard water-
floods were in operation in various 
fields of southern Ill inois as far back 
as 1924, but more systematic fields of 
N e w Y o r k and Pennsylvania, were 
not commenced unt i l 1943 when a 
pilot flood in the Patoka field was 
placed in operation. T h i s project later 
was expanded to cover an area of 
over 500 acres f rom which a second
ary recovery of over 10,000 barrels 
of o i l per acre already has been ob
tained in comparison to a previous un
aided primary recovery of about 5,000 
barrels of oi l per acre. 

recovery liave been made, indicates 
that an average secondary recovery 
of about 5,200 barrels of o i l per acre 
can be expected, in comparison to an 
average primary recovery of slightly 
over 3,100 barrels of oil per acre. 
Secondary recovery operations In I l 
linois, therefore, which are expected 
to more than double the primary re
covery of oil , cannot be regarded as 
new and untried experiments. T h e 
outstanding results speak for them
selves. 

If the application of secondary 

T o Operators — Gross Income 

350,000,000 X 2.77 x 0.875 

T o Landowners —- Royalty Income 

'3 5O,00O,O00^x 2.77 X 0.125 

Ill inois for many future years. T h e 
availability of additional oi l , so near 
to centers of large consumption of 
petroleum products, might assist In 
a most material way to meet the de
mand for expanded production which 
might be required for the defense of 
the Uni ted States. 

T h e gross revenue that should ac
crue to Illinois operators and land
owners f rom the production of the 
minimum secondary reserve, using 
the 1949 average price of $2.77 per 
barrel, is calculated as fo l lows: 

equals 

equals 

T o t a l 

$848,312,500 

.$121,187,500 

,500,000 

Information taken f rom a recent 
paper by Vincent and H u f f m a n (5) 
on eleven Illinois water-flooding proj
ects, where estimations of secondary 

THE MINES M A G A Z I N E @ D E C E M B E R , 1950 

methods in Illinois should result in 
an average increase in o i l recovery of 
only 1,000 barrels per acre for the 
entire productive area of the state, 
which certainly does not appear to be 
an unreasonable presumption if con
sideration Is given to the results ob
tained f rom existing secondary oper
ations, the ultimate primary recovery 
of the state w i l l be Increased by some 
371,000,000 barrels. T h e proven re
serve of Ill inois at the end of 1949, 
as estimated by the American Petro
leum Institute, amounts to 468,138,-
000 barrels, of which it is known that 
134,000,000 barrels are attributed to 
secondary recovery projects now in 
operation. In consequence, the pri
mary reserve of the state actually 
amounts to 334,138,000 barrels of 
oi l . F r o m these figures it is easy to 
determine that the minimum second
ary reserve, as estimated in this paper, 
after liberal allowance for al l previ
ous secondary production, is i n the 
range of 350,000,000 barrels of oi l 
and, therefore, exceeds the proven 
primary reserve. T h i s figure, un
doubtedly, is conservative, for it Is 
wel l known that effective secondary 
water-flooding operations usually can 
be anticipated to double the primary 
recovery obtained f rom dissolved gas-
drive reservoirs. W i t h a total pro
duction of 1,444,300,000 barrels of 
oil to the end of 1949 and taking in 
consideration the Impressive perform
ance of present secondary recovery 
operations, it certainly does not seem 
to be unrealistic to suggest that the 
total reserve of oil which may he re
covered by application of secondary 
methods in Illinois fields can amount 
to as much as twice tbe figure herein 
estimated. A t least, the imposing fig
ure of some 700,000,000 barrels of 
oil may be considered to be a promis
ing prospect, which can stimulate be
lief in the possibility for profitable 
continuation of the oil Industry in 

T h e notable results that have been 
obtained by the maintenance or resto
ration of pressure In various Illinois 
oi l reservoirs provides convincing evi
dence that: 

a. T h e current production f rom II-
hnols fields undoubtedly could be sub-
tantially greater than it Is if conser
vation measures had been enforced In 
every new field f rom the very time 
that the Patoka field was discovered. 

b. T h e application of conservation 
measures to recently discovered fields 
In the Illinois basin not onl j ' would 
have benefited substantially the ul t i 
mate recovery of oil , but also it would 
have lessened the Impact of a major 
oi l discovery on the economy of otiier 
oil-producing states. 

c. Par t ia l and sometimes ahnost 
complete correction of past mistakes 
In the production of o i l fields can be 
made by the application of secondary 
methods, but almost always at much 
greater cost. It Is generally recog
nized tbat maintenance of reservoir 
pressure and a fa i r ly uniform produc
tion rate is preferable and is more 
effective than pressure restoration at 
or near to the end of the primary pro
duction phase. 

It must be appreciated that the ap
plication of secondary methods is l i m 
ited, just as primary production Is 
limited, by the ability to produce oil 
at a profit. Profitable secondary re
covery can be assured In many fields 
only by means of unit or cooperative 
operations. Fo r this reason, the action 
taken by the Interstate O i l Compact 
Commission in encouraging Its mem
ber states to revise laws or to enact 
new laws which w i l l permit the ap
plication of the most efficient oil re
covery techniques by means of unit 
operations is commended highly. T h i s 
outstanding contribution by the Com-
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pact can have an important bearing 
on the future success of manj ' second
ary recovery projects. 

T h e possibilities for the more effi
cient and more economic recovery of 
oil by the operation of fields as units 
have been recognized for many j'ears. 
The basis for this recognition origin
ally was founded on the impressive 
record of effective and low-cost re
covery that has been obtained f rom 
various foreign fields and f rom some 
domestic fields which have been de
veloped and operated by one company. 
In most foreign countries, where pri
vate ownership of mineral rights is 
jiot allowed, frequently one lease or 
concession w i l l encompass the entire 
productive area of an oil field. 1 he 
location of wells and the production 
of o i l , therefore, may be designed ex
pressly to conform best to existing 
reservoir conditions, and without any 
consideration of variable fee or lease 
ownership. 

Excepting reservoirs that possess 
uniformly low or very Irregular per
meability, the maximum recovery of 
oil may not be obtained necessarily 
by production f rom densely spaced 
wells located on every property wi th
in the defined limits of a field. M o r e 
frequently, operating experience has 
Indicated, the maximum economic re
covery can be obtained by operations 
In which the movement of fluids 
through the reservoir is forced to 
wells that have been selected as pro
ducers without regard to their loca
tion wi th reference to established 
property lines. T h e selection of the 
most suitable wells for production 
purposes is based on extensive study 
of tbe original occurrence of fluids 
in the reservoir, and on studies of 
readjustments that may take place 
in the reservoir as o i l Is wi thdrawn, 
or which may be caused by gas or 
water Injection into the reservoir. A s 
a consequence, Increased ultimate re
covery may be obtained by purposely 
forcing an underground migration of 
fluids f rom one property to another, 
and hy restricting or denying the 
right to produce oi l on one property 
to the determinable advantage of ad
joining properties. Obviously, the 
only fair and equitable manner by 
which such operations can be con
ducted Is for the operators and the 
landowners, wi th the approval of the 
state regulatory authority, to agree 
on a plan for the exploitation of a 
field which w i l l insure each party his 
proportionate share of al l of the oil 
produced. T h e unitization of the field 
Is a method whereby such an agree
ment can be effected. Fo r that reason. 
If for no other, it should be empha
sized that unit agreements and unit 
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operations provide a method wherehj' 
both the operator and the land-owner 
can protect and enjoy their propor
tionate participation in a field, and 
at the same time promote the adop
tion of measures designed to insure 
the maximum economic recovery of 
oil , which w i l l further enhance the 
value of their respective equity inter
ests. 

T h e frequent misunderstanding 
that unit agreements are to be im
posed by law or regulation so as to 
deprive a minority operator or roy
alty-owner of his equity requires af
firmative correction. E v e r y effort 
should be made to show the legisla
tures and executives of the various 
states, as we l l as the parties directly 
Interested in the production of oil 
f rom a specific field, that a unit agree
ment is not a means to deprive any 
individual of his right to an equitable 
share of the produced oi l . Rather, a 
unit agreement provides an effective 
method whereby each party can safe
guard and preserve that which be
longs to him. Furthermore, the con
tention that unit operations constitute 
restraint of trade and, thereby, violate 
antitrust laws is nonsense, and can 
only be based upon fallacious reason
ing that independent operators and 
landowners do not possess the right to 
profit to the maximum extent f rom the 
resources belonging to them, while at 
the same time they serve, unquestion
ably, the public interest by the more 
prudent and effective exploitation of 
their property. 

It should be evident that substantial 
economies In development and operat
ing cost may result f rom unit opera
tions. These economies are important 
both to the operator and to the royalty-
owner for they can enable the exploita
tion of deep or inferior reservoirs, and 
they can permit a continuation of o i l 
production down to a very low level. 
However, the primary advantage of 
unit operations result f rom increased 
ultimate recovery and this fact should 
not be confused with other less rele
vant arguments. 

Shortly after oil was discovered in 
Pennsjdvania in 1859, it was recog
nized that the removal of fluids f rom 
underground reservoirs created differ
entials in pressure which would cause 
movement of oi l , gas, or water f rom 
one point to another In the reservoir. 
T h e injection of fluids into reservoirs 
creates similar pressure differentials 
which w i l l cause both the reservoir 
fluid and the Injected fluid to move 
through tbe permeable rock. T h e abil
ity to control such movement of fluids 
and to use the same to the maximum 
advantage w i l l determine, in many 

cases, the success or failure of a second
ary project. Fai lure can easily result 
if the fluid injection program is not 
planned to conform to lack of homo
geneity in the permeability profile, to 
any existing discontinuity in the reser
voir, and to changes In the relative 
permeability of the reservoir rock to 
various fluids that takes place as fluids 
are removed. It should be obvious that 
one operator or several operators can
not restore pressure effectively in a 
common permeable reservoir as long 
as another operator may persist In the 
destruction of pressure effects as 
rapidly as they are created. Further
more, no method Is known whereby 
underground barriers can be created 
to prevent the destruction of pressure 
effects by an uncooperative neighbor, 
Consequently, almost every reason 
that can be advanced for the unit 
operation of o i l fields for primary pro
duction are applicable to secondary 
production. 

T h e question very properly might 
be asked why secondary water-flood
ing operations have been so signally 
successful in the oi l fields of N e w 
Y o r k and northwestern Pennsylvania 
without widespread unitization of the 
fields? T h e answer to this question is 
not difficult to give. T h e reason why 
unit operations have not been em
ployed extensively in these fields is be
cause of tbe general low permeability 
of the producing formations which 
prevents very effectively rapid move
ment of fluids through the reservoirs 
even under high pressure differentials. 
In this important respect these reser
voirs differ f rom many of the much 
more prolific reservoirs of the Illinois 
basin, w h e r e , very conceivably, a 
minor number of wells could drain 
effectively an entire field of moderate 
size. Nevertheless, It is notable that 
there are many successful cooperative 
projects in the Allegany and Bradford 
fields, where common sources of water 
supply have been developed and opera
tors have shared the cost of dr i l l ing 
and operating Injection wells located 
along or adjacent to property lines. 
Elsewhere in the Penn Grade Crude 
area, there are examples of highly suc
cessful unitized secondary recovery 
operations, among which may be cited 
the H a m i l t o n Corners field, In Ven
ango Countjf, Pennsylvania, where 
air and gas drive was commenced by 
one operator In 1916, and the large 
Sistersville project. In T y l e r County, 
Wes t Vi rg in i a , which has been oper
ated as a unit since 1933. 

T h e right of a state to regulate the 
production of o i l and gas is based on 
we l l defined and adjudicated principles 
which acknowledge the c o m m o n 
ownership of reservoir energy in a 

(Continued on page 38) 
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New Multi-sfage 
Cenfr i fuga! Pumps (789) 

Ingersol! - Rand Company has an-
noimced a iine of completelj' new muUi-
stage centrifugal pumps for hifrli-pressure 
applications to 1200 psi and capacities to 
1600 gpm. K n o w n as the Class H M T A , 
they are built in 3-, 4-, 5- and 6-inch 
sizes with f rom 3 to 9 stages. These 
pumps are exceptionally efficient, easy to 
maintain, and dependable. Applications 
cover a wide range of boiler-feed, pipe
line pumping, and refinery as well as 
other general high-pressure industrial 
services. 

T h e fealures of this distinctively new 
design are its cjdindrical-bore, horizon-
taliy-split casing and compact, U n i t - T y p e 
rotor assembly. T h e rotor assembly is 
composed of the shaft, impeUers, and 
channel rings. These channei ring sec
tions contain the multiple volutes and 
fluid passages, as well as the renewable 
wearing parts for each stage. T h e entire 
rotor assembly is quickly and easily re
moved from and installed in the smooth
bore casing, since there are no mating 
r ing fits or delicate alignment problems. 

T h e pressure differential between suc
cessive stages in the H M T A pump is 
sealed by corrosion-resistant cast-iron or 
alloj'-steel piston rings around the outer 
diameter of the cliannel rings. These 
hydraulic-type, step-seal rings have a 
metai-to-metal fit with the casing. 

A completely balanced rotor is assured 
with muitiple-volute design, which el imin
ates radial thrust at ail coTiditions of op
eration. A x i a l thrust, developed by in-line 
staging of the single-suction impellers, is 
effectively counteracted by a hydraulic 
balancing drum. 

A catalog fully describing these new 
pumps may be obtained by writ ing to the 
company at 11 Broadway, New Y o r k 4, 
N . Y . 

New 50,000-KVA 
A i r Contractor (790) 

Al l i s -Chalmers has announced extension 
of ratings of its high voltage air con
tactor line {Type 256) for general alter
nating current motor control appiications 
up to 2500 hp at 5,000 volts or 3,000 hp 
at unify power factor. 

T h e new 25,000 ampere for 30 cycle 
(h rough current rating now makes it 
possible to use air contactors in conjunc- . 
lion with back-up breakers rated up to 
25,000 amperes interruption capacity or f 
150,000 kva at 4160 volts and 100,000 | 
kva at 2300 volts. 

Since the new contactors can safely pass 
54,000 peak amperes, it can be used with I 
non-current l imit ing fuses rated at 250,000 j 
kva at 4160 volts. T h i s contactor can 

also be used without back-up protection 
where system faults cannot exceed 50,000 
kva. 

T h e Al l i s -Chalmers high voltage air 
contactor line (Type 256) now consists 
of 200 and 400 ampere sizes for 2500 or 
5,000 volts with 25,000 or 50,000 kva in
terruption capacity. 

W r i t e to Al l i s -Chalmers for descriptive 
buMetin. 

The D W 2 0 Four-Wheel 
Tractor & W 2 0 Wagon (791) 

T h e ])VV20 has five f o r w a r d and one 
reverse travel speeds. F o r w a r d travel 
speeds range from 2.88 m.p.h. in first gear 
lo 26.60 m.p.h. in fifth gear. Reverse 
speed is 3.72 m.p.h. 

T h e four-wheel tractor has a wheel-

base of 128 in. with the front tread at 
88 in. and the rear tread at 84 in. Overa l l 
length of the tractor with matched wagon 
is 45 ft., 8 in., height is 10 ft., 2 in. 

T h e bottom dump W 2 0 W a g o n has a 
struck capacity of 17.0 cn. yds. and a 
heaped capacity of 25 cu. j'ds. Doors are 
bydrauHcalb' controlled with a positive 
mechanical lock. H i g h strength steel and 
all-welded construction are features of the 
wagon body. 

T h e wagon body is designed higher at 
the front with a downward slope toward 
the rear. T h i s shifts the center of gravity 
of the load farther forward and combined 
with the split-type gooseneck, that per
mits shorter tractor and wagon coupling, 
results in equal weight distribution be
tween the tractor and wagon tires. Length 
of the hopper measured from the top in
side is 15 ft. W i d t h is variable with an 
average of 8 ft., 5 in. T h e large bow! 
presents an easy target for loading by 
shovel or dragline. 

Individually Mounted, Steel 
Enclosed Breakers (792) 

Al l i s -Chalmers Manufac tur ing C o m 
pany, 982 S. 70th St., Mi lwaukee , M'is-
consin, has announced that its T y p e s G-25 
and G-50 low voltage air circuit breakers, 
previously available only as bare break
ers or in metal-enclosed switchgear, can 
now be had for indiv idual mounting. 

T h e indiv idual , stationary mounted 
breaker has a sheet steel enclosure formed 
and welded into a housing that compietel}' 
encloses the circuit breaker and cable 
connections. 

T h e rear portion or cable entrance box 
can be separated from the breaker hous
ing and includes removable cover plates 
at the top, bottom and sides for easy con
nection, and cover plates with 3-, 1%-, 
4^- , and 45^-inch diameter knockouts for 
incoming and outgoing cables. 

T h e breakers can be used wherever 
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special Crawler Crane {793} 
T h e Genera l Excavator Company, M a r i o n Ohio, recently de

livered to the Pittsburgh Plate Glass Company, Columbia Chemical 
Divis ion, at Barberton, Ohio, a specially built M o d e l 310 crawler 
mounted Crane-type machine, designed for use in their under
ground limestone mine, approximately two miles from Barberton, 
and almost one-half mile straight down. 

T h e Genera l M o d e l 310 is powered with a Genera l Electric 
motor; all motions are controlled by air, with the use of A i r -
Cushion clutches to operate the swing mechanism. O n the end of 
the lattice type boom there is mounted a "basket" or platform 
attached to the boom by a pantograph T y p e mounting, which keeps 
the platform level, designed to support one or two "scaler-men," 
whose job it is to remove loose rock and debris from the roofs 
and sides of the mine chambers after a blast has been made. 

T h e machine travels f rom one location to another vvith the 
52 foot boom in a horizontal position. T h e independent swing and 
t avel provide the maneuverabil ity required to negotiate the turns 
through the 30 foot openings created by the stone pillars, which 
must be left in {he mine for safety. A doliie is mounted under the 
point of the boom for easy maneuvering on the floor of the mine. 

T h e boom is raised and lowered by two separate boomhoist 
units, the second one being provided as an additional safety 
measure. T h e speeds of the units are synchronized, and they are 
operated by two levers at the operator's position. T w o posts, with 
dollies, extend upward from the basket, to prevent injury to the 
scalers and the boom point. 

T h e only service entrance to the mine is a shaft 7' x 8'. T h e 

General M o d e l 310 was dismantled and lowered into the mine 
by elevator, where it was re-assembled and put to work. 

Complete information covering Genera l M o d e i 310, write to 
Manufacturers . 

there is a low voltage circuit—-in indus
tries, utilities, educational and public in
stitutions, outdoor and indoor theatres, 
stadiums and athletic parks and fields. 

W r i t e to the manufacturer for complete 
details. 

A i r Line Resplrafor (794) 
A new addition to their fast growing 

line of respirators, the No. 2099 A i r Line 
Respirator, is announced by A m e r i c a n 
Optical Company, Southbridge, Mass . 

Recommended for such operations as 
paint spraying, welding, cleaning tank 
cars, abrasive blasting, and protection 
against dusts, fumes, vapors, mists, 
smokes, and gases. No filters or cart
ridges are needed because a continuous 
flow of ftesh air is directed through the 
hose. 

Features include the use of A O ' s popu
lar R2000 respirator facepiece, a 2 ^ foot 
HeKible, non-kinking, rubber breathing 
tube plus a 12>^ to 50 foot length of 5/16 

inch diameter air hose. A i r flow to Ehe 
facepiece of the No . 2099 is regulated by 
an adjustable va lve clipped to the work
er's belt or clothing. V a l v e locks in posi
tion and cannot be accidentally changed. 

W r i t e to the Manufac turer for com
plete details. 
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Thermocouple Vacuum Gages for 
indusfriai and Laboratory Use (795) 

A redesigned line of thermocouple vac
uum gages for industrial, laboratory and 
other applications where vacuum must be 
accurately measured has been announced 
by Genera! Electric's Meter and Instru
ment Divisions. 

Included in the line are a 115-volt, a-c, 
portable thermocouple vacuum gage, and 
types for both rack and panel mounting. 
A l l but the rack-mounted type have been 
designed to operate either f rom 115-volt 
a-c or f rom No. 2 flashlight batteries. 

Usable on either glass or metal vac
uum systems, the gages give a continous 
indication of pressure and respond almost 
instantly to pressure changes. Pressure 
can be reari directly from a scale cali
brated from 0-200 microns. 

in the 1-100 micron range, the instru
ments are accurate within 10 per cent of 
the reading or 1 micron, whichever Is 
greater. 

T h e gage is connected to the gage tube 
electrically; hence it may be discoimected 
from the tube without lilsturbing the 
vacuum system. T h e gage tube may be 
interchanged without the need for re
calibrating the indicating instruments. 

T h e vacuum-gage tube is built to with
stand damage if accidentally operated at 
atmospheric pressure. 

Manufac tur ing Conipany, Chicago, died 
on October 31, as the result of a heart 
attack. 

A graduate of the Univers i ty of M i c h i 
gan, his entire business life was devoted 
to interests associated with the mining in
dustries. Starting with Goodman in 1911 
with a well rounded out experience in de
sign, construction and production engi
neering, he was assigned to sales work in 
the midwest. H i s territory and responsi
bilities grew with the years. 

In 1930 he was appointed Central Dis 
trict Manager , in 1936 he was given 
charge of Western Sales and elected d i 
rector of this Company. In 1937 he be
came Genera l Sales M a n a g e r and in 1939 
Vice President an<l Sales Manager . 

In mining circles throughout the coun
try he was recognized as an authority on 
mining practices. l i i s influence was par
ticularly felt in tbe mechanization of 
underground operations with resulting 

A R T H U R C . G R E E N 

Death Takes Arthur C . Green, 
Vice President Goodman 
Manufacturing Company 

A r t h u r C . Green, director and vice 
president in charge of sales Goodman 

THE m i n e ; 

benefits to mine operators, workers and 
ultimately the consumer. 

H e was a member of the A m e r i c a n In
stitute of M i n i n g Engineers and Lake 
Superior M i n i n g Institute. 

(Continued on page 40) 
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(5859) CENTRIFUGAL PUMPS. Ponn 7283 by 
l!iA-ersotI-Ryn(i Company, 11 Broadway, Now Yorlf 
'1, Hew York, contains IG pages ilhistrating an'l 
describing a new multi-staKe ceiitrifnsal pump. 
Class HMTA for pressures up to 1200 psi. Thin 
ijolletin sliows the internal constiiiction ol tbis 
niolti-staKe pump tlirouKli a sectional photojirraph, 
and illustrations sliowinfv special features. Tables 
ot data is ineluded Rivinff scncrai dimensions ot 
pumps and motors. 
(5S60) WORM GEAR DRIVES. Book Ko, 2324 
!iy Link-Belt Tompany, 3Q7 Mortb Micbisiui 
Avenue, Chicaeo 1, Jliinois. contains SO pases 
S îviiis eoniplete information and enfcineerin^ data 
coverinp: speed ratios of 3% to 1 up to 8000 to 
1. Special features include compact design, anti
friction bcariuss. aiitoinatic splash lubi'ieation, 
his:h ratios in small space, operation at liifib 
input speeds, quiet performance, and their avail
ability for vertical or horizontal dnvinfj'. 

(5861) V-BELT DRIVE. Indaslnai News, l>y 
(iates Kniiber Company, i)9E) Soulli Broadway, 
Denver. Colorado, eontains 4 pages illuslratinir 
and deseribing new apidica tions for V-lic!l 
Drive. Ideas may be found here thai, will asKist 
you in using V-Betts in coniieetioii with some oT 
vour difficult transmission proi>lenis. 
(5862) CENTRIFUGAL PUMP. Bulletin Ko. 
tool by De Laval Steam Turbine Oompany, 
'I'rentou, Kew Jerae.v, coiitains S pases illustrating 
the advantages of tlie De Laval pump and the 
services offered for the exchanKC of ijavts whicii 
Riiarantees low maintenance cost. General di
mensions are Kiveii and also capacity aud head 
ranse for different size pumps. 
(5563) "LIQUID RHEOSTAT." Bulletin I-IS-
7ri44 by Allis-Chalmers Manufacturing Company, 
Milwaukee 1. Wisconsin, illustrates Type 257 
liquid rheostat, describin};: its construction and 
operation and principal advantages. 
(5564) "FLUOR-O-SCOPE." November, WHO, 
by Fluor Corporation, Ltd., 2500 South Atlantic 
Boulevard, Los Anfjeles 22, California, contains 
24 pag-es featurins; GO years ol pvosress of the 
Fiuor Corporation. Included in this issue are 
highlights of the 30th Annual American I'etro-
leum Institute in Loa Angeles. Many pliotographs 
are included in this issue, showing personnel of 
the Fluor Corporation. 
(5865) CLASSIFICATION. Bulletin No. 2341 
by the Dorr Company. Barry Place, Stamford. 
Connecticut, contains 4 pages tleseribiiig the 
Faiirenwald Sizer, its princijials of operation and 
applications. 
(5866) "CAPACITORS." Bulletin GEO-5i)5 by 
Ceneral Electric Company, Schenectady, New 
York, contains 4 pages iliustmtiiiK and describ
ing capacitors for economy in 4 6 0-volt power 
distribution systems. Information contained in 
this bulletin shows the advantages of tho capaci
tors for reducing- power costs. Information in-
eiuded sbows how to select sizes of equipment. 
(5S67) "U. S. S T E E L QUARTERLY." Kovem-
ber, li)50, eontains S pagies including news letter 
from ]rving S. Olds, and inlnrmation in regard 
to increased capacities of U. S. Steel production. 
Included is consolidated statement of U. S. 
Steel CoiToration and Subsidiaries slaiement of 
income. 

(5868) "MECHANICAL TOPICS," Volume 12, 
Kiunber 4. by TnternatioMal Nickel Conipany, Inc., 
G7 Wall Street, Kew Y'ork 5, Kew York, con-
lains 13 pages of short, illustrated artieies siiow-
ing: ma!iy new uses and the advantages of using 
nickel alloys for increasing wear resistant prop
erties. 

(5869) HOSE REPORTER. Noveinlier, l!i,'iO, 
by Gates Hubber Company, 099 South Broadway, 
Denver, Colorado, eontains 4 pages showing im
portant uses oi Gates Hubber Hose, and listing 
warehouse stocks carried by dealers in the Rocky 
Mountain Region. 
(5870) "RARIN'-TO-GO." Kovemhev, 1950, by 
Fronlier Refining Company. Cheyeniie. Wyoming, 
is largely devoted to the personnel of tliis or
ganization. In this issue Frontier announces their 
new motor oil under the trade nanie of Ultra-
Lube. 
<5B7i) S H UT T L E CARS. Bulletin CI/rS-502 
by Gnodniai) Manufacturing Company, Halsted 
Street at 48th, Obicago 9, llimois, contains 4 
pages illustrating and describing Goodman cable 
reel shuttle cars with hydraulically controlled 
eievatins- discharge. Tables of capacity and speed 
are included as well as distinctive features. An 
outline drawing sliows general dimensions and 
space needed for operation. 
(5872) VIBRATING SCREENS. Book Ko. 2354 
by Link-Belt Company, 307 Korth Miehigaji Ave
nue, OhicaKO 1, liiinois, contains 12 pages illus
trating and describing Link-Belt "OA" Concen
tric Action Vibratinfi! Screens for medium and 
heavy duty service, made in sizes ranging from 
3 feet wide by 3 feet long to six feet wide by 
16 feet long. This book contaiiiB illustrations 
showing the construction and operation of the 

Send your publlcalions to Mines Magazine 
7iA Cooper Building, Denver, for review in 
these coiumns. Readers will please mention 
Mines Magazine when requesting publications 
from the manufacturer. Readers may order 
publications from this office by giving Index 
number. These publications are FREE. 

equipment and also tables of dimensions and 
other data. 
(5S73) "MINERAL INFORMATION SERVICE." 
November 1, 1 OTiO. by Caiifornia Division of 
Mines, Ferry Building, San Francisco 11 , Caii
fornia, contains S pages of intorniatioii contain
ing imtes on gold dredging, new LuoKsten dis-
eoiery, mercury, and lists the ]iew publications 
and imjes' n)ap to California quadrangies. 
(5874) "HARDINGE HIGHLiGHTS." Novem
ber, 1950, contains 6 pages nf descriptive infor-
niation covering Hardiiige's rod mill, i 1 Yz feet 
dian)etei' and 12 feet long. Information is in
eluded covering Hardinge's counter-current clas-
siliei', whicli solves the washing problem. 
(5875) PULSE-FREE PIPING. Bulletin No. 
l't>S-S501, by Fluor Oor|)oration, Ltd., 2500 
South Atlantic Blvd., Los Angeles 22. OaliforLoa, 
contains 4 pages illustrating and describing tlie 
Fluor pulsation dam]>ening piping s.ystems. com
parative costs of installation, and maintenance, 
(5S76) CONCRETE. Kews letter. October. 
1!)5il, by American Concrete Institute, 182G3 
West McNichols Road, Detroit 19, Michigan, 
contains 20 pages of news items and disciissions 
of interest to meuibers of thc association and 
those associated with concrete problems. 
(5877) "LINK-BELT NEWS." By Link-Belt 
Company, HOT North Jlichigan Avenue, Chicago, 
Illinois, contains 8 pages of short illustrated ar
ticles pertaining to conveying installations and 
equipment, in this issue we iiavc an interesting 
article descriptive of the St. Joseph Lead Onni-
pany's zinc smelter at .Tosephtown, Pennsjdvania. 
Included is a flow sheet of the plant. 

{5&78) "THE GRAPEVINE." October, 1950, 
by United Geophysicai Company, Inc., 595 East 
Colorado Street, Pasadena 1. Caiifornia, con
tains 8 pages of iliustrated news letters from 
\'arious geopiiysieal parties of this conipany oper
ating in tho United States and foreign countries. 
(3879) MOTOR GENERATORS. Bulletin GKA-
550C, by General Electric Company, Schenectady 
5, New York, contains 8 pages illustrating and 
describing syiicliroiioiis motor-generator sets, 30 
to 8000 KW. Weil iilustrated, thc booklet 
shows four typical installations and describes the 
construction features of the synchronous motors 
and d-e generators. 

(5880) "H & B BULLETIN." September and 
October, 1950, by Hendrie and Bolthoff Com
pany, 1539 l7th Street, Denver, Colorado, con
tains at pages illustrating and describing a 
largo number of now tools and equipment items, 
which will bo of interest to all branches of tho 
mineral industry as well as contractors. 
(5SS1) CORE DRILL. Bulletin D-2H, hy Joy 
Manufacturing Oompany, Oliver Buiiding, Pitis-
hurgh, Pennsylvania, describes the Joy 22 HD 
heavy-duty Diamond Core Drill, a 2000-foot-
ciipaeiiy drill driven by gasoline, electricity, or 
compressed air, mounted on ti'uek. steel skids, 
or underground columii. 

(5882) " T H E BEACON." October, 1950, hy 
Ohio Oil Company, F""ind;ay, Ohio, contains 44 
pages largely devoted to the personnel of thif; 
company and Us activities in various nil fields. 
(58S3) "FLUOR." Recent 8 page illustrated 
catalog by Fluor Coi-poration, Ltd., 2500 South 
Atlantic Boulevard, Los Angeles 22. Califoniia, 
entitled "Fbior since 1890." g-ives a general idea 
of the t.vpe of engineering services and construc
tion which this company has to offer, es|jecially 
in regard to cooling equipment. 
(5884) "PROGRESS NEWS." Kovember, 1960. 
by Gates Rubber Company, 999 South Broadway, 
iienver, Colorado, contains 24 pages dei'oted to 
the activities of the personnel of this organization 
(5885) "TEXACO STAR." Fall. 1950, by Texas 
(.'onqiaiiy, 135 Fast 42nd Street, New York 17, 

New York, contains 28 pages illustrating and do-
scribing the activities of t!he 'I'exas Oompany, In 
this issue considerable space is given to informa
tion pertaining to Scurry County and West Texas 
development. Here is shown a portable drilling 
rig which ma,T be moved completely intact with 
drilling equipment. 
(5S86) NICKEL. "INOO," Volume 24, Number 
2, by International Nickel Oompany, inc., 67 
Wall Sti'eet, Kew York 5, Kew York, contains 35 
pages of short Illustrated articles showing many 
important uses for nickel. Among the articles in-
eluded in this issue is one on pipe conveyors, one 
on a new pump for many services, and another on 
pipeline assembling made easier. 
(5887) NEW LOADER. Bulletin CLT-SOl , by 
Goodman Manufacturing Oompany, Halsted Street 
at 48th, Oiiicago 9, Dlinois, contains 4 pages il
lustrating and describing the Goodman 665 trac
tor tread loader. A diagram of general dimensions 
is ineluded. 
(5888) HOISTS. Bulletin 7G-X, by Joy Manu
facturing Oompany, Oliver Building, Pittsburgh, 
Pennsylvania, contains 3 6 pages illustrating and 
deseribiiLg the complete line of Joy single-drum, 
multi-purpose hoists for mines, construction jobs, 
oii fields, and industrial plants, driven by Turbin-
air, Pistonair, electric, or gasoline engines. 
(5889) "ON TOUR." October-Kovembev, 1950, 
by Union Oii Company. Union Oil Building. Los 
.\ngeles 17, California, eontains 24 pages ilius-
(rating and describing the activities of the Union 
di! Company. In this issue is an interesting arti
cle on the Blaekfeet Nation and their reservation. 
Also included is inforn)ation covering the refining 
installation of Union Oil Company and three 
pages nf information with tables included sbowing 
ibe benefits from Federal old ago pension. 
(5S90) " J H E CONVEYOR." Volume 105, by 
Stephens - Adamson Manufactunng Co., Aurora. 
Illinois, contains 20 pages illustrating and de
scribing a large number of conveyor installations. 
Among the.se is included an installation where a 
zipper closes the belt. Another article iilustrates 
the operation of a large gravel plant with mini-
nnim amount of labor. Many good ideas are in
cluded in this issue wdiich will be valuable to 
anyone with conveyor problems. 

(5891) HYDRAULIC BULLDOZERS. Form No, 
30045, by Caterpillar Tractor Company, Peoria, 
Illinois, is an illustrated folder illustrating various 
ti'pes of hydraulic bulldozers manufactured by 
this eompaiy, and including full .specifications 
covering each type of equipment. 
(5892) "PACKERS." Price List effective Novem
ber 1, 1950, hy Lane Wells Company. 5G10 
South Soto Street, Los Angeles 58, California, 
contains 15 pages of tables giving data and prices, 
as weli as information for selection of packers and 
service offered by this company. 
(5893) "COMPACT COMiVlENTS." Kovember, 
1950, by Interstate Oil Compact Oonimission, 
Post Oifice Box 3127, Okialioma City 5, Okia
lioma, contains 10 pages covering the activities 
of the Compact Commission, as well as news from 
various oil producing states. Four pages of statis
tical information cover drill activities, produc
tion, and geophysical activities in various oil-
producing states. 
(5S94) MINE-AIR COMPRESSORS. Bulletin A-
53, by Joy Manufacturing Company, Henry W. 
Oliver Building, Pittsburgh 22, Fennsylvania, de
scribes and illustrates portable air compressors, 
two stage, single acting, air cooled, 130 or 175 
CFM. General specifications and dimensions are 
ineluded. 
(5895) ALUMINUM. Aluminum Kews - Letter, 
October, 1950, by Ahuninum Oompany of Amer
ica, Pittsburgh 19, Pennsylvania, contains 8 pages 
illustraiing and describing new important uses 
for aluminum. Among other items included in this 
issue is a Colt's automatic pistol weigliing only 
26-V2 ounces. 
(5896) "BAROID DISTRIBUTORS." September, 
1050, by National Lead Oompany, Los Angeles 
12, California, contains 12 pages giving a com-
r'î 'le listing of distributors and sub-distributor;; 
of Baroid products in the oil fields of the Cnited 
States and Canada. 
<5S97) "NICKEL TOPICS." October, 1950, by 
International Kickel Company, 67 Wall Street, 
New York 5, New York, eontains 12 pages of 
short illustrated articles showiiig many new uses 
for nickel and alloys. Among articles included in 
this issue are the rocker shovel as an eartli mover, 
nickel steel in the electromagnet, and 25,000 
C.P.M, condenser circulating water pump, 
(589S) TARIFF TOPICS. October. 1950, by 
Auierican Tarilf League, 19 West 44th Street, 
Kew York 18, New Yorli, contains 4 pages of 
iniportant tariff information, and especially per-

(Continued on page 43) 
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EXECUTIVE C O M M I T T E E M E E T I N G 

T h e regular meeting of thc Execu
tive Committee, Colorado School of 
Mines A l u m n i Association, was heid 
in the A l u m n i office on Mondav, N o 
vember 20, 1950. 

T h e meeting was called to order at 
7 :50 P . M . by President Colasanti. 

Roll Ca l l 
Members present: James Colasanti, 

President; Robert W . Evans, Secre
tary; M a l c o l m E , Col l ier , Treasurer; 
Harvey Mathews, Robert J . M c 
Glone. Committee chairmen: A d d i 
son Mann ing , Roger Schade, Ha r ry 
M c M i c h a e i , L y n n Storm. Executive 
Manager, Frank C . Bowman. 

Members absent: George Setter, 
Vice President; C a r l 1. Dismant. 
Committee chairmen: Charles O . 
Parker, E d w i n W h i t e , H a r r y M c 
N e i l l , Herbert Heckt , John WincheU. 

Minutes of the meeting of October 
16, 1950, were read and approved as 
read. 

President Colasanti called for the 
Treasurer's report and reports of the 
standing committees, as fo l lows: 

Treasurer's Report 
M r . Col l ier reported that finan

cially the situation is about the same as 
it was in 1949. Operations for the 
year should show a profit, however it 
w i l l be very close. T h e Petroleum is
sue of the magazine should show a 
profit ; the Yearbook w i l l be published 
close enough to the end of the year 
to allow the earnings to be shown in 
1950. I 'he Association showed an op
erating loss during October but 
showed a profit for the first 9 months 
of 1950. M r . Bowman stated that 
the Association should show a profit 
for the year. 

M o v e d by M r . Col l ier the report 
he accepted; seconded by M r . M c 
Glone ; passed. 

Alumni Endowmenf Commit fee 
M r . Schade reported receipts of 

$148.36 during October 1950, making 
a cash balance of $2580.09. 

T h e Placement Service receipts dur
ing October 1950 were $339.13 and 
disbursements $270.30, leaving a bal
ance of $1208.79. 

M o v e d by M r . M c M i c h a e i the re
port be accepted; seconded by M r . 
M a t h e w s ; passed. 

Afhlef ic Commit fee 
M r . M a n n i n g reported that during 

October 1950, $23.92 w âs received 
f rom bank interest. There were no 
contributions nor payments on notes 
received during tbe month. 

THE MINI 

T h e Savings account was trans
ferred during October to the M i d l a n d 
Federal Savings and Loan Associa
tion, 

A s of October 31, 1950, the check
ing account show^ed a balance of 
$971,24; the savings account $5000.-
00; and $268.00 remained outstand
ing on loans. 

M o v e d by M r . M c M i c h a e i that 
the committee report be accepted; 
seconded by M r . Schade; passed. 

Budget and Finance Commi+fee 
N o report. 

Capabi l i ty Exchange Commit tee 
M r . M c M i c h a e i reported the Place

ment Service should end the year in 
the black. 

D u r i n g October there were 26 calls 
for men; 12 recommendations made; 
2 placements reported; 426 letters 
mailed; 569 men remain on the active 
l is t ; and 149 calls for men remain 
unfilled. 

T i i e first A i r m a i l Bul le t in was 
mailed on November 15, 1950. 

M o v e d by M r . Mathews the report 
be accepted; seconded by M r . M c 
Glone ; passed. 

instruction Commit tee 
N o report. 

Legislation Commit tee 
N o report. 

Membership Commit tee 

M r . Bowman reported that during 
October 1950', 51 memberships were 
paid, making a total of 2277 members 
as of October 31, 1950; this is 6 5 % 
of total l iv ing graduates. 

M o v e d by M r . M c G l o n e the re
port be accepted; seconded by M r , 
Schade; passed. 

Nominations Commit tee 
N o report. 

Public Relations Commit tee 
N o report. 

Publications Commit tee 
M r . Bowman reported that for thc 

83 1/3% budget period, 68.5% of 
the budgeted income has been earned 
and 68 .3% of the allowed expendi
tures has been spent. 

'l^he Special Petroleum Number is 
off the press and w i l l be mailed within 
a few days. 

T h e November magazine should be 
ready for mailing about the 25th. 

T h e December magazine should be 
mailed by December 15, 1950. 

W i t h the above issues in such good 
shape, the Yearbook should be ready 
for printing soon after the first of 
January 1951. 

(Continued on page 41) 

M A G A Z I N E • D E C E M B E R , 1950 

A R I Z O N A 

Two meetings in year, second Saturday in 
April and October. H . Z . Stuart, '36, Bisbee, 
Vice-Pres.; C , A . Davis, "27, Phoenix, Vice-
Pres.; W . W . Simon, '15, Superior, Vice-Pres.; 
B. G. Messer, '36, Secretary-Treasurer, Rf, I, 
Box 40, Globe, Ariz. 

B A G U I O 

Frank E. Delahunty, '25, President; Luther 
W . Lennox, '05, Secretary-Treasurer, Ben
guet Consolidated Mining Co . , Baguio, P. I. 
Meetings upon call of secretary. 

B A R T L E S V I L L E 

Burt R. Kramer, '42, President; John W . 
Tynan, '41, Vice President; Richard M . Brad
ley, '36, Secretary, Cities Servico O i l C o . , 
Bartlesviile. Luncheon meetings every Friday 
noon in the Burlingame Hotel CoHee Shop. 

B A Y C I T I E S 
Louis DeGoes, '48, President; Seorge Play-
ter, '30, Vice President; Clyde Osborn, *33, 
Secretary; James N . Peros, '38, Treasurer. 
Visiting Miners contact Secretary, c /o 
Western Machinery Co . , 762 Folsom Street, 
San Francisco, Caiif., Exbrook 2-4167. 
Meetings, last Friday of October, Novem
ber, January, February, March and Apri l at 
the ,Bellevue Hotel, Geary and Taylor Streets, 
San Francisco, Calif . Time: 6:30 P. M , 

B I R M I N G H A M 

Robert J . Blair, '39, President; Stanley M . 
Walker, Ex- ' l i , Vice President; Hubert E. 
Risser, '37, Secretary-Treasurer, Bradford 
Mine, Dixiana, Alabama. Meetings held 
upon call of secretary. Visiting "Miners" 
please contact secretary. 

C E N T R A L O H I O 

Roland B. Fischer, '42, President; Frank M . 
Stephens, Jr., '42, Secretary-Treasurer, Bat
telle Memorial Institute, Columbus, Ohio . 

C E N T R A L W Y O M I N G S E C T I O N 

Herbert Schlundt, '43, President; Lynn D. 
Ervin, '40, Secretary-Treasurer, c /o Stano
lind O i l & Gas Co . , Casper, Wyoming. 
Meetings, first Saturday, March, June, Sep
tember, December. 

C L E V E L A N D 

Joseph R. Gilbert, '42, Secretary, 14513 
Northfield Ave., East Cleveland 12, Ohio. 
Meetings last Friday of each month at the 
Carter hHotel, Cleveland. 

C O L O R A D O 
E. S. Hanley, "34, President; Herbert W . 
Hectt, '36, Vice President; David Roberts, 
'40, Treasurer; William J . Holtman, '43, 
Secretary, 930 Downing St., Denver, Colo . 
Meetings upon call of Secretary. 

E A S T E R N P E N N S Y L V A N I A 

Samuel M . Hoehberger, '43, President; A r 
thur C . Most, Jr., '38, Vice-President, Sec-
rstary-Treasurer, 91 - 7th Street, Fullerton, 
Penna, Meetings upon cell of Secretary. 

G R E A T L A K E S 
Francis W . Mann, '43, President: R. D. Fer
nald, '37, Vice President; Stanley Ohlswager, 
Ex-'49, Secretary. Meetings: Fourth Friday, 
January, Apri l , October. Visiting Miners con
tact President, c /o Standard Oil C o , (ind.), 
Pipeline Dept., 910 So. Michigan Ave., 
Chicago I. 

H O U S T O N 

Albert L. Ladner, '27, President; McKay G . 
Donkin, '29, Vice President; W . Bruce Bar
bour, '37, Secretary, c /o The Second Na
tional Bank of Houston, O i l & Gas Dtv., 
Houston. Monthly luncheon meetings held 
on the first Tuesday at Noon, Tenth Floor of 
the Houston Club. Visitors please contact 
the secretary at The Second National Bank 
of Houston. 

K A N S A S 
All activities suspended. 

M A N I L A 
John R. Wagner, Jr., '40, President; Ernesto 
C . Bengion. '21, Vice-President; M . M . 
Aycardo, Jr., '41, Secretary-Treasurer, 3rd 
Floor Soriano BIdg., Manila, P. I. Luncheon 
meetings second Saturday all even months 
of the year. 

M O N T A N A 
A , B, Martin, '23, President; M , R, Hoyt, 
Ex-'08, Vice-President; C . B, Hull, '09, Sec
retary, 646 Galena, Butte, Montana, Meet
ings upon call of Secretary. 

N E W Y O R K 
Domingo Moreno, '22, President; Fred D, 
Kay, '21, Secretary-Treasurer. Room 2202, 
120 Broadway, New York 5, N . Y. Telephone: 
Worth 2-6720. Monthly meetings. 

T h e N e w Y o r k Section of the 
Colorado School of M i n e s A l u m n i 
Association held its monthly meeting 
at the M i n i n g Club , 33 Broadway, 
N e w Y o r k , on November 3, 1950, at 
6 : 3 0 P , M . 

Fo l lowing the customary prelimin
aries and a dinner of appropriate pro
portions, the group of nine in atten
dance was regaled by a discourse on 
the subject of C i t y Zon ing by none 
other than L . C , Squire, '22, an ac
knowledged authority, expert, and 
specialist on this modern branch of 
municipal technique. T h a t the speak
er had the knack of making a presum
ably dry subject interesting was con
firmed by the fact that a considerable 
discussion developed during the ques
tion period. 

T h e fo l lowing men were present: 
Domingo Moreno, '23; L . C . Squire, '23; 

M . A . Lagergren. '33; H . Goodman, '48; 
T. M . Baggs, '39; D . L . Rainey, '42; D . 
B . M a z e r , '47; R . E . Buel l , '41; H a r r y J . 
W o l f , '03. 

A s the meeting adjourned it was 
noted that each member silently prom
ised himself that he would try to 
induce some local or visiting alumnus 
to come to the next meeting to in
crease the attendance. 

N O R T H C E N T R A L T E X A S 

E, J , Brook, '23, President; J . W . Peters, '38, 
Vice President; H . D. Thornton, '40, Secty.-
Treas. (Ft. Worth) 506 Nell P. Anderson 
Bldg., Fort Worth, Texas, Telephone: 3-3058; 
Henry Rogatz, '26, Secty-Treas. (Dallas) 
1215-16 First Natl. Bank Bldg., Dallas, Texas, 
Telephone: Riverside 4846. Four meetings 
during year, second Monday of month, Feb
ruary, May, September and November. 

O K L A H O M A 

Carl R, Holmgren, '38, President; M . E. 
Chapman, '27, Edgar R, Locke, '28, C . O , 
Moss, '02, Vice Presidents; Philip C , Dixon, 
'31, Secretary-Treasurer, Midstates O i l C o r 
poration, National Bank of Tulsa Bldg,, Tulsa, 
Okla. 

O K L A H O M A C I T Y 
J . S. "Monty" Montgomery, '31, President; 
H . M , "Hugh" Rackets, '42, Vice President; 
M . O , "Shorty" Hegglund, '41, Secretary-
Treasurer, c /o Stanolind Oil and Gas C o . , 
First National Building, Oklahoma City, 
Okia. Meetings, first and third Thursdays of 
each month at the Oklahoma Club . Lunch
eon 12:00 Noon. All Mines Men are cordially 
invited to drop in. 

P A C I F I C N O R T H W E S T 

A . R. Kesling, '40, President, 2915 Holgate, 
Seattlei Phone: PR-7392. W . I. Sedgeiy, '40, 
Secy-Treas,, 6040-36th Ave., S. W . Seattio 
6; Phone: AV-8641. Meetings upon call of 
Secretary. 

P E N N S Y L V A N I A - O H I O 
S E C T I O N 
John E. Hatch, '26, President; Robert W , 
Jones, Ex-'37, Secretary. 85 Aluminum Ter
race, New Kensington, Pa. Meetings upon 
call of officers, 

P E R M I A N B A S I N 
Norman E, Maxwell, '17, President; Perry 
A . Gil l , '36, Vice President; M . S. Patton, 
Jr„ '40, Secretary, c /o Sunray O i l Corpora
tion, 407 Midland Tower, Midland, Texas, 
Meetings to be announced later. 

S O U T H E R N C A L I F O R N I A 
John Biegei, '39, President; A . J . Heiser, '43, 
Vice President; C . J . Cerf, '4t, Treasurer; 
Franklin S. Crane, '43, Secretary, c / o Oilwell 
Supply Co . , 934 North Alameda St.. Los 
Angeles, Telephone: MUtual 7311. 
Scheduled meetings second Monday of Jan
uary. Apri l , July and October, at Officers' 
Club, 2626 Wiishire Blvd., Los Angeles, 6:30 
P .M. Phone Secretary for reservations. 

O n Monday, October 9, 1950, 
members of the Southern Ca l i fo rn ia 
Section, Mines A l u m n i Association, 
met at the Officers' C l u b to hear D r . 
James Boyd speak but who could not 
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make this meeting due to a pressing 
schedule on his nation-wide tour. 

Frank Crane introduced M r . W . 
J . Hami l ton who presented to the 
group an excellent color movie of his 
f i lm, "Sa fa r i , " w i th commentary. 
T h i s unusual and interesting f i lm was 
wel l received and appreciated by the 
members lucky enough to attend the 
meeting. 

Those present were: 
B i i l Bancroft , '36; B i l l Prigge, '42; 

Russ H a r r i s , '40; H . B . Starbird, '97; 
J o r d a n Nathanson, '36; R. M , Ful iaway , 
'16; J . L . Bruce, '01; H . L . Y o u n g , '39; 
J . E . Warnecke, '97; H . C . Armington , 
'07; G o w e r Waters , Ex- '09; Sid French, 
'08; E . D . French, '21; B o b ' Brummett, 
'26; J . L . Soske, '29; E u f u s Smith, '29; 
D o n Schlummer, '38 ; Stanley Jackson, '38; 
Bob Reigel , '34; J . P. W i l l i a m s , '34; R. 

B . Paul , '02; N o r m a n Whitmore , '26; 
George Middieton, '31; W a l l y Pentegoff, 
'28; J i m K a v e n a u g h , '38; E , L . Larson , 
'23; L . R. Wolf f , E x - ; W . H . Everett. '08; 
Charles Beyrle, E x - ; H . C . E d d y , '09; 
R. H . Ganong , '47; R. H . Shanley, '42; 

C . B . Neiswender, '12; F . S. Crane , '40; 
C . J . Cerf , '40; B i i i Boyie, '12; John 
Hicks, '4-8; W a l t e r Levey, '48; D i c k 
Moody, '36; Bob Obrecht, '34; N . M . 
Nichols, '40; B i l l B.eggs, '38. 

ST. L O U I S 

Jewel E. Morrison, '26, President; George 
C . Bartholomees, '29, Secretary-Treasurer, 
St, Joseph Lead Company, Bonne, Terre, M o . 

T h e St. Louis Section, C . S. M . 
A l u m n i Association, met at the home 
of M r . and M r s . George C . Bartholo
mees in Bonne Ter re , Missour i , the 
evening of October 14. Co-hosts and 
hostesses were Messrs. & Mesdames 
E d Haugh , E , L . Bilheimer, M a r t i n 
Honke, G . G . Grigsby, E . L . Lewis , 
and A r t Meyer . 

A f t e r dinner, served out of doors, 
a business meeting was held in which 
President J . E . M o r r i s o n stated that 
arrangements had been made to have 
good old Miner's Beer Bust for the 

A l u m n i and their friends the evening 
of February 19, 1951, at the Y o r k 
Hote l , St. Louis . T h i s is to he in con
junction wi th the A . I . M . E . conven
tion which wall be held in St. Louis 
at the same time. 

It was suggested that the Beer Bust 
committee be enlarged and include 
J i m O 'Keefe and H . Markward t , be
sides the original two of Mor r i son and 
Harvey Pings. O 'Keefe was appointed 
chairman. 

Interesting accounts were given by 
the O'Keefes and Belleaus of the 
A l u m n i meeting in S. W . Missour i , at 
Noel . 

T h e next regular meeting is to be 
at the home of Colonel and M r s . 
Morr i son , Saturday, M a y 5, 1951, at 
Jefferson Barracks. 

A get-well letter was signed by all 
those present to be sent to A r t Meyer , 
'50, who was confined to his bed at 
the hospital. 

Those present at the meeting were: 
Messrs. and Mesdames Floyd Belleau, 

'23; E . L . Lewis . '42; E . L . Bilheimer, '22; 
H . M a r k w a r d t ; E d . H a u g , '32; George 
Bartholomees, '29; Heine Kenworthy, '32; 
M a r t i n Honke, '47; J i m O'Keefe , '37; H . 
A . W o l f , '32; James Phebus, '42; H . A . 
Dumont, '29; G , G . Grigsby , '14; J . E . 
Morr i son , '26; and M r s . A r t M e y e r ; 
D a v e Coolbaugh, '43; L . P. Pressler, '05. 

U T A H 
H , Dave Squibb, '34, President; Geo , H . 
Allen, '37, Vice President; James Cassano, 
'31, Secretary, c /o Kaiser Steel Co . , Judge 
Building, Salt L a b City, Utah. 

W A S H I N G T O N . D. C . 

Marcus G . Geiger, '37, President; Frank 
E. Johnson, '22, Vice President; Leroy M . 
O t i s , '14, Secretary-Treasurer, Muirkirk, 
Maryland-
Scheduled evening meetings called for the 
third Thursday of every other month at the 
Continental ttotel, Washington, D. C . Spe
cial meetings arranged when warranted. 

and calenlation ot ore reaervos. Probable salary, 
$325 per month to start. 

(1387) CO-AL MIKING KHGINEER. One of the 
large coal eompatiies operating in the Rocks' 
Moimtaiu region has position open for yonnf? 
minins ens:ineer who has had Kome practical e.-i-
perienee in eoal iiiiniiig, a knowledge of stale 
eoal miniiij; safety laws and the ventilation of 
coal mines. 'I'hia man will be trained in coal 
mining operation. Salary depends upon previous 
experience and ability of applicant, 

(1338) SALES ENGINEER. One of the leading 
manufacturers ot mjllins equipment has a posi
tion open for sales engineer between the ages of 
40 and 50 years who has had considerable expe
rience in the sale of niiniiipr and milling equip
ment and niiderstands its construction and oper
ation, ,SalaiT will depend upon ability of appli
cant io prod nee. 
(1339) ADVERTISma ASSISTANT. A wei! es
tablished machinery mannfaeturing eoinpany 
with a well organized advertisinp: department has 
position open for advertising assistant who is 
well acquainted with mine and mill equipment 
and able to write fluently. Salaiy open. 
(1.̂ 11} MINING ENGINEER. A mining company 
with extensive operations in South America has 
position open for assistant superintendent of 
mines. Should be able to handle all phases of 
mining operation and have a good speakinjr 
knowledge of the Spanish language. Substantial 
mine e:xperience in Latin-Amej iea preferred. Sal
ary open. 

(1342) METALLURGICAL ENGJNRER. A South 
American company has position open for a man 
with at least five years experience in the opera
tion of concentration plants using both flotation 
and gi-avity methods. Preference will be given 
to single man with good knowledge of Spanish 
language. Three-year contract. Transportation 
both waj's. Three months vacation. Salary open. 
(13i3) RESEARCH ENGINEER-. One of the 
large research organizations has position opeii 
for geophysical trainee. Applicant must have B.S. 
degree in either PhyBics. Geophysics, electrical 
engineering or Geology, and have a good back
ground in matheniatics and physics witii high 
academic standing. Position inciudes training in 
teclmical phases of instrument construction, op
eration and maititonanee. interpretation and 
mapping of geophysical data and in field opera
tion procedures. 
(1341) PHYSICIST. A position is open with an 
eastern research organization for a pliyaicist, who 
has at least an M.S. degree in Physics or Me
chanical Engineering with a good working knowl
edge of electronics. His duties will be tlie design 
and development of electronic and geophysicai 
instrumenta and mechanical equipment related to 
oilfield production, dnlling and transportation. 
Salary open. 

(1346) JR. REFINING ENGINEER. One of the 
major oil companies operating gasoline plant 
producing gasoline butane and protane from gas 
has position open for trainee willing to start as 
a roustabout and prioress as experience justifies. 
Probable starting salary between $250 and $276 
per inonth, 

(1347) TOPOGRAPHICAL ENGINEERS. One of 
the Federal Bureaus has positions open for Topo
graphical Engineers. Work consists of field sur
veys and topograjihical mapping. Applicants must 
be graduate engineers with degree in Mining or 
Civil engineering. Starting salary, around $3100 
per year. 

(1348) MINING GEOLOGIST. A large mining' 
compauy with operations in South America has 
position open for Mining Geologist who has at 
least three years experience in connection with 
geological work and surveying in hard rocic rain
ing. Applicant must be either unmarried or will
ing to be employed single status for at least two 
years. Probably starting salary will run from 
$350 to $450 per month plus subsistence ex
penses and other benefits. 

(1349) MINING ENGINKRR. A large eastern 
milling company has position open for Wining 
Engineer who has had at least ten years mining 
experience, including the use of mechaiiica! load
ing equipment as applied to room and pillar 
methods of mining. Salary open, depending upon 
the experience and ability of applicant. 

(1351) JR. MINING ENGINEER. A position is 
open for a Jr. Mining Engineeer who desires to 
enter training with one ot the principal mining 
companies of tbe western states. Good oppor
tunity for training and advancement. Pi-obahle 
starting salary, $275 to $300 per month. 

(1^52) MI'lTALLTTRGIOAL ENGINEER. One of 
tbo large producers of non-ferrous metals haa 
position open for IVoduetion Metallurgist who has 
had at least tv^o years experience in connection 
witb control and development worlt invoh'ing 
standard'fabricating procedures. Preference will 
be given to man witli experience in aluminum 
production, althcfugb other applicants wiii be 

(Continued on page 43) 

•V Executive Board Meeting of C S M Alumni Association, Southern California Section. Meeting 
was held at Clifton's Cafeteria, Feb. 28, 1950. Reading from left to right: Treasurer Charley 
Cerf; Program Chairman Joe Hathaway; C S M Foundation Chairman Jordan Nathason; Presi
dent John Biegel; Employment Chairman Norman Whitmore; Reception Chairman Rufus Smith; 
Secretary Frank Crane. 
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By BILL A N D E R S O N 

1950-51 B A S K E T B A L L S C H E D U L E 

1950 
F r i . Dec. 8 A d a m s State College at 

Golden , 
Sat. Dec. 9 A d a m s State College at 

Golden . 
F r i . Dec. 15 Strait Lumber Company 

at Golden. 
Sat, Dec. 16 Continental A i r Lines at 

Golden. 
T u e . Dec, 19 Idaho State College at 

Pocatello. 
W e d , Dec. 20 Idaho State College at 

Pocateiio, 
F r i . Dec. 22 Montana State College 

at Bozeman. 
Sat. Dec. 23 Montana State College 

at Bozeman. 
F r i . Dec. 29 Denver Chevrolet at 

Golden. 
Sat. Dec. 30 
1951 
F r i . Jan 5 L o w r y Fie id at Golden. 
Sat. J a n . 6 Mines at L o w r y Fie ld . 
F r i . J a n , 12 
Sat. Jan . 13 Strait Lumber Company 

at A u r o r a . 
F r i , Jan . 19 Western State College 

at Golden. 
Sat. Jan . 20 Western State College 

at Golden. 
F r i . J a n 26 Regis College at L o w r y 

Field. 
Sat. Jan . 27 
F r i . Feb. 2 Colorado College at Colo

rado Springs. 
F r i . Feb. 9 Colorado State College at 

Golden. 
Sat. Feb. 10 Regis College at Golden. 
T h u . Feb. 15 Continental A i r Lines 

at Denver Audi tor ium. 
W e d . Feb. 21 Colorado College at 

Goiden. 
Sat. Feb. 24 Colorado State College 

at Greeley. 

T h e Orediggers' football fortunes 
took a decided upswing at the end of 
the season as the Miner s won three of 
their last four games. T h e spirit and 
hustle of the entire squad has never 
been better as the Blasters came f rom 
behind deficits of 0-26 and 0-13 to w i n 
two of their victories. T h e year's 
tally was four victories against six 
defeats. 

Colorado A & M 26—Mines 0 

A highly regarded Colorado A & M 
team came to Golden on N o v . 4 and 
lived up to its reputation, winning 
26-0. 

T h e Aggies opening kick-off struck 
a M i n e s ' plaj^er and was recovered by 
the Rams on their own 47-yard line. 
Jack Christiansen ran 39 yards to the 
Orediggers' 13-yard line in the open

ing play f rom scrimmage. Seven plays 
later w i th fourth down on the Mines ' 
6-yard line, Christiansen cut back 
over tackle to give the Aggies their 
ini t ial six points. 

A n alert, hard-charging M i n e s line 
kept tbe A & M crew bogged down 
for the remainder of the first half. 
T h e Aggies fumbled eight times dur
ing the game, regaining possession of 

the ball only once on their miscues. 
T h e Orediggers drove for three 

consecutive first downs in the second 
quarter f rom their own 18-yard line 
to the Ram's 36 before being held for 
downs. B i l l Johnston then punted out 
on the Aggies six-yard line. 

T h e turning point of the game 
came late in the third quarter as the 
Aggies' Hoelzer punted 70 yards and 
out of bounds on the Mines ' one-yard 
line. Johnston's third down punt was 
returned by Rice to the Mines nine. 
D o n Straub passed to J i m D a v i d in 
the end zone on the first scrimmage 
play after the return. A Straub to 
Mikke l son touchdown pass, and M i k -
kelson's nine-yard touchdown jaunt 
in the fourth quarter ended the scor
ing. 

Mines 22—Lowry Field 7 

A hard-charging M i n e s team ended 
a L o w r y F i e l d two-game winning 
streak on Oct . 28 at L o w r y Fie ld by 
beating the host team 22-7. T h e Ore-
diggers trapped fullback Ot i s Robin
son behind the double stripes for a 
safety in the first quarter to lead by a 
2-0 score at half-time. 

In the third quarter. Mines re
ceived and drove 51 yards for a touch
down without losing possession of the 
ball . 

Ful lback E d Zio lkowski drove over 
f ro in the one-yard line for the score. 
T h e running of Z io lkowski and T a i l 
back C a r l Piercy highlighted the 
drive. A n 11-yard pass f rom Piercy 
to E n d B i l l Johnston placed the ball 
on the one. 

T h e Oredigger scored again in the 
fourth quarter on a sustained 45-yard 
march. A 26-yard heave f rom Ray 
Govett to Johnston set the stage for 
Govett 's two-yard plunge to pay dirt. 

A 33-yard scoring pass f rom Govett 
to E n d B i l l W a t t s ended the tallying. 

W atts made a sensational fa l l ing 
catch of the ball in the end zone be
tween two defenders. 
Mines 33—Adams State 26 

T h e Blasters played their best game 
of the season at Alamosa on N o v . 11, 
when they roared back f rom a 0-26 
deficit score to w i n 33-26. T h e w i n 
resulted in the Uni ted Press naming 
Coach F r i t z Brennecke as "Coach of 
the Week . " 

T h e Indians started fast to score 
wi th in two minutes after the opening 
kick-o^^ wi th a 10-yard pass f rom 
John Sheeley to Eddie Salazer cap
ping a 49-yard drive. 

Minu tes later, speedster Lucius 
Dai ley electrified the crowd wi th a 
bril l iant 93-yard touchdown gallop. 

T h e Mine r s ' drive w i th the next 
kick-off came to an abrupt halt as 
Tack le T o m Smith picked an O're
digger fumble out of the air and ran 
to the Mines ' 15-yard line before be
ing brought down f rom behind. Shee
ley hit E n d T o m U r b i n wi th a scor
ing pass on the succeeding play. 

T h e second period was barely under 
way when Lucius Dai ley scored on a 
41-yard dash to place the Indians in 
a seemingly insurmountable 26-0 lead 
wi th only 17 minutes of football 
played. 

Mines ' second period score on a 
Bob Jacobsen to Claude Jenkins pass 
good for 22 yards, did not dampen the 
partisan crowds spirits as the Ore-
diggers trailed 7-26 at halftime. 

T h e Blasters took command in the 
second half holding the Indians to a 
total gain of five yards for the entire 
half while scoring twice in each of the 
third and fourth periods for the vic
tory. 

A 44-yard aerial f rom Ray Govett 
to Dave B r o w n put the ball in the 
Adams State four early in the third 
period. Govett smacked over tackle 
on the first play f rom scrimmage to 
add six points. 

Upon gaining possession of the ball 
after the ensuing kick-off, the Miner s 
again went to work. A 33-yard scor
ing pass f rom Govett to E n d John 
Volos in made the score 26-20. Vo lo 
sin went high in the air to make a 
spectacular grab in the end zone. 
Tack le D i c k Barnes converted. 
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Mines again drove f rom their own 
46 on the next series of downs, scor
ing on an eight yard aerial f rom G o 
vett to Jenkins. Barnes' placement 
was wide leaving the figure knotted at 
26 a l l . 

W i t h less than a minute remaining 
and the Orediggers again on the 
march, Wingback Bob Einarsen threw 
to Zio lkowski for 29 yards and the 
w i n . B i g E d side stepped one tackle 
and ran over another to score standing 
up. Barnes added the point for good 
nieasure. T h e f ina l : M i n e r s 33, In
dians 26. 

Govett 's passing was the best of the 
year as he hit receivers on 12 out of 
19 tosses, two for touchdowns, good 
for a totai of 185 yards. E n d Claude 
Jenkins caught seven passes good for 
85 yards and two touchdowns. Adams 
State passed and ran for 335 yards 
during the first half only to have the 
tables completely reversed in the sec
ond, being held to a minus 26 yards 
rushing and 31 yards gained passing. 

Mines \4—New Mexico A & M 13 

T h e Orediggers journeyed to Las 
Crucas as Homecoming guests of N e w 
Mex ico A & M on N o v . 18 where 
they again spotted an opponent 13 
points before winn ing 14-13. A n in
tercepted pass set up the ini t ial score 
for the Aggies who rosted six points 
before the game was a mnute old. T h e 
conversion attempt was wide. 

T h e N e w M e x i c o team drove 58 
yards after getting the ball for another 
score in the first stanza. T h e conver
sion was good. 

T h e n neither team threatened unt i l 
late in the second quarter. W h e n 
D i c k Bench intercepted a N e w M e x i 
co pass on the Aggies ' 30-yard line. 
O n third down. Bob Einarsen threw 
to E d Zio lkowski for 28 yards and a 
touchdown. Z io lkowski was alone in 
the end zone. D i c k Barnes' conver
sion was good. 

In the third period. N e w M e x i c o 
was held for downs on its own 13-
yard line. H e r b Torpey broke 
through f rom his end position to block 
the punt and Tack le B i l l Cooke fe l l 
on the ball in the end zone for the 
touchdown. D i c k Barnes split the up
rights for the winn ing margin. 

N e w Mex ico men drove f rom their 
own 20 to the M i n e s ' 19 in the third 
quarter where they lost the ball on 
downs in their only other scoring 
threat of the game. 

Linebacker E d T u r n e r recovered 
an Aggie fumble on the N e w M e x i c o 
12-yard line, but the Mines threat 
ended inches short of the two-yard 
line where the Aggies took over. 

T h i s year's Orediggers made up a 
team that was never beaten unt i l the 
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final gun. T h e y were light, the offen
sive unit averaging 168 pounds and 
the defensive unit a robust 173 
pounds, but although out weighed 
they were never out fought. In three 
of their wins they came f rom behind 
to earn the victory. 

Tai lback Ray Govett was the lead
ing offensive back gaining 602 yards 
in 160 pla5's. Ray intercepted six 
passes as defensive safety to lead in 
that department. E d Zio lkowski was 
the leading scorer wi th 31 points, the 
top rusher wi th 241 yards. H e was 
also on the touchdown pass receiving 
end most, taking three for scores. E n d 
Claude Jenkins led a l l pass receivers 
wi th 25 catches good for 406 yards 
and two touchdowns. B i l l Johnston 
punted 56 times and averaged a cred
itable 39.4 yards. 

Mines Yearlings 

A n underrated M i n e s ' freshman 
team traveled to For t Col l ins on Oct . 
28 and played a bruising 0-0 tie w i th 
the highly regarded Colorado A & M 
5'earlings. 

Tackle J i m Phelp's attempted field 
goal f rom the 22-yard line in the third 
quarter was wide to end one M i n e s ' 
scoring threat. 

T h e Baby Blasters lost the ball on 
downs on the Aggies eight-j-^ard line in 
the fourth quarter. 

Highl ights of the game were F u l l 
back A l a n Fulton's smashing runs 
into the Aggie line and " S k i p " Sten-
seth's quick kicking to keep the Aggies 
deep in their own territory. Out 
standing defensive linemen w e r e 
Tackles Bur ley Scales and K e n M i l 
ler, Center L e R o y L i t t l e and G u a r d 
B i l l " M o t h e r " M c G r e e v y , w h o 
played stand-out roles in holding the 
Aggies for four straight downs on 
their one-yard line, stopping the only 
Aggie scoring threat. 

T h e Mines ' Frosh inability to hold 
on to the ball lead to a 2-12 defeat 
at the hand of the Colorado College 
Frosh at Colorado Springs. 

C . C . took advantage of a M i n e s ' 
fumble on the Orediggers' 12-yard 
line to score their first touchdown in 
the second quarter. 

Late in the second period the 
Blasters marched 61 yards to the 
Tigers ' two-yard line where a fumble 
halted the drive. O n the first scrim
mage play a C . C . back was tackled 
in the end zone by G u a r d Jack 
Fowler , to make the score 6-2 at the 
end of the half. 

In the second half two Mines ' 
fumbles wi th in the C . C . 10-yard 
stripe and an intercepted pass re
turned 43 yards for a touchdown led 
to the M i n e r s ' ultimate defeat. 

Baskefbali Prospects 

Head Coach John Karamigios 
issued the cal l to all hardwood players 
on N o v . 16. 

Six lettermen have reported for 
dril ls wi tb a host of sophomores f rom 
last year's Frosh team. 

T h e main problem facing K a r a m i 
gios w i l l be the replacement of such 
stalwarts as Clyde Kerns, Jack E a r l , 
Herb Waterman and L o u Landers. 

Outstanding lettermen returning 
are: Doug Waterman, Al l -Conference 
guard, and T o m Johnson who re
ceived All-Conference mention at 
center. Other lettermen who bolster 
Mines ' chances considerably are: B i l l 
Ruehle, small jump-shot artist; J i m 
A u l t , husky rebound man ; and Bob 
Einarsen, left-handed hook-shot spe
cialist. 

Newcomers to the squad who w i l l 
help are John Lockridge, 6' 2" Frosh 
star of two years ago, out last season 
wi th an injured knee; T o m W y m a n , 
6' 1" steady performer f rom last 
year's Frosh team and T o n y Demp
ster, 6' 5" pivot man, who should de
velop into an outstanding eager wi th 
more experience and polish. 

Mines Soccer Team 
Defeats Boulder 4-0 

Colorado School of M i n e s soccer 
team continued undefeated by clipping 
the Colorado university team 4-0 at 
Brooks field Sunday. ( N o v . 19) . 

T h e team f rom Boulder played 
without a f u l l squad, and M i n e s held 
men out of the game to even the con
test. Mines scored two goals in the 
first half and two goals in the second 
half. Scoring for M i n e s were R o d 
Thomas, captain of the team, Vic to r 
Perez, and Rafael Romero. 

Mines Freshmen - Co lo . State 
Freshmen 

T h e M i n e s freshman team lost a 
thril ler to the Colorado State frosh at 
Golden as the Greeley team broke a 
13-13 tie on B u z z Speckner's fourth 
down end run good for a score f rom 
seven yards out in the last ten seconds 
of play. 

T h e Bears' yearlings scored the 
first time they got the ball, dr iving 
f rom their own 33 wi th Stewart 
sweeping his own right end f rom the 
six to score. 

Aga in late in the first quarter, 
Colorado State started a drive f rom 
its own 42. A Stewart to Abbott pass, 
good for 32 yards, and Stewart's 13-
yard jaunt set the stages for Porter's 
pass to Speckner f r o m the three-yard 
line and a touchdown early in the 
second quarter. 

(Continued on page 39) 
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T h e s e b o o k s m a y b e o b t a i n e d 
f h r o y g i i f h e Book D e p s r t m e n f o f 
The M i n e s I M o g s i i i i e . 

Classical Mechanics 
B y Herbert Goldstein, P h . D . H a r v a r d 

University. Addi son-Wes ley Press, Inc., 
Cambridge +2, Mass . 1950. 6x9. 400 pages. 
Illustrated. $7.00. 

T h e traditional treatment of the subject 
is no longer adequate and this book is an 
attempt at an exposition of classical me
chanics that fu l f i l l s present requirements. 
T h e author starts oif with a survey of the 
elementary principles. 

Included are those formulations of im
portance to modern physics and mathe
matical techniques associated with quan
tum mechanics. Considerable space has 
been devoted to Canonical T r a n s f o r m a 
tions, Poisson Bracket Formulations, H a m 
ilton - Jacobi T h e o r y and Act ion - Angle 
Variables . 

Euler's Theorura on motion of the r ig id 
body is thoroughly discussed. Consider
able space has been given to the develop
ment of more mathematical tools needed 
in connection with the subject. Exercises 
are appended to each chapter i l lustrating 
some particular- point or prov ing variant 
theorums. References have been listed at 
the end of each chapter which w i l l be a 
great assistance for use in elaborating 
upon the material discussed or for ob
taining additional information in regard 
to the subject. Addi t iona l references are 
included at the end of the book. 

A very useful index of symbols is also 
included listing the initial appearance of 
each meaning of the important symbols. A 
well arranged index provides easy refer
ence to any subject contained in the book. 
T o anyone interested in the subject of 
classical mechanics, this wi l l be found to 
be a valuable reference as it contains a 
complete coverage of the principles under
lying the subject and mathematical treat
ment. 

Semimicro Qualitative Analysis 
B y W i i i i a m C . Oeike. D . C . Heath Co., 

1950. I X + 3 7 7 pages. 1 phot, plate, 11 
tables. 35 figs. $3.75. 

"Written to emphasize 'the laws of 
chemical equil ibrium as the logical basis 
for any system of analysis', this book for 
college sophomores not only gives the gen
eral theor3' of the subject bnt applies the 
theory to actual laboratory separations, 
which comprise Part II. Descriptive mate
rial is included so that the student wil l 
learn much additional inorganic chemis
try. Balanced equations are given for all 
important inorganic reactions." American 
Scientist. July 1950. 

California Oi l Fields, Vol. 35, No. 2 

B y Div i s ion of O i l and G a s , F e r r y 
Bidg . , San Franci-sco, Ca l i forn ia . July-Dec. 
1949. 

T h i s Number contains information per
taining to the Placerita O i l F ie ld , San 
A r d o O i l F ie ld , Resume of O i l Fie ld 
Operations in 1949. Production Statistics 
of C a l i f o r n i a O i l Fields, July 1 to Decem
ber 31, 1949, W i l d c a t W e l l s Abandoned 
in 1949, Proved Acreage by Counties, D e 
cember 31, 1949. Directory of C a i i f o r n i a 
O i l Operators, Index to A n n i i a i Reports 
and maps are included covering the fields 
under discussion. 

A large amount of statistical in forma
tion is also included in this Number. 

Chemical Engineering Costs 
B y O. T . Z immerman, P h . D . and I r v i n 

Lavine , Ph. D . Industrial Research Serv
ice, Dover , N e w Hampshire , 400 pages 
6 x 9. 350 illustrations. 200 cost charts. 100 
tables. $6.50. 

T h i s book is an encyclopedia of infor
mation covering very completely equip
ment used in connection with the chemical 
industry. T h e illustrations used through
out the book are well selected and give 
one a good idea of the equipment at a 
glance. T a b l e s and charts furnish ing in
formation pertaining to diiferent forms of 
equipment together with their per form
ance enable one to make esitmates in the 
minimum time pertaining to various 
chemical processes for plants under con
sideration. 

Illustrative problems used seem to be 
well selected. Chapter on industrial ma
terials for use in connection with chemical 
industrial plants and operation together 
with a large number of tables supply a 
great deal of valuable information in a 
condensed form. 

T h i s book should prove valuable and 
instructive as a reference for anybody 
making estimates of cost in connection 
with chemical engineering. 

Mineral Commodities of California— 
Geologic Occurrence, Economic 
Development and Utilization of the 
State's Mineral Resources 

B y the staif of the Div i s ion of Mines 
directed by O l a f P . Jenkins. Cloth-bound 
with map showing mineral distribution. 
$2.00. 

T h i s volume reviews, by means of 
separate technical papers, the entire min
eral industry of C a l i f o r n i a . M o r e than 80 
different kinds of raw materials are dis
cussed, nearly all of which, under favor 
able economic conditions, are capable of 
profitable development and use in industrj'. 
Also included is a map showing the gen
eral distribution of mineral deposits, on 
the back of which is a description, accom
panied by a map, of the geomorphic 
provinces of the State. T h e latest statisti
cal data has been supplied through co
operative agreement by the U . S. Bureau 
of M i n e s ; the earlier production figures 
were drawn large!;' f r o m the Division's 
own records, and recast in the form of 
graphs. 

A s a handbook of useful knowledge 
concerning the mineral res.ources and i n 
dustry of C a l i f o r n i a , Bulletin 156 serves 
a very broad field of interest; producer, 
explorer, and nse of mineral materials, 
as well as the general public seeking 
authoritative Information, wi l l find this 
volume invaluable. It is very suitable for 
a college text on economic geology. 

The Canadian Mineral Industry in 1948 

Department of Mines and Technica l 
Surveys, Ottawa, Canada . No. 829. $.25. 
126 pages. 

T h i s publication contains a review of 
the production of metals, industrial min
erals and fuels in C a n a d a dur ing the 
year 1948. In many cases, exports are 
shown anrl the country of destination. 
Production, consumption and value are 
shown under each metai or mineral . 

Ruxton of the Rockies 
Collected by Clyde and M a e Reed Por 

ter. Edi ted by LeRoy R. H a f e n . U n i 
versity of Okiahoma Press, Norman, Okla . 
325 pages. $5.00. 

Large ly in his own words and crammed 
with closeup views of life amid the 
Rockies a fu l l century ago, here's the true 
story of a genuine mid-'80s adventurer. 

He's George Frederick Augustus R u x -
ton. B o r n to the purple in Br i ta in , he 
managed to be expelled f rom the Royal 
M i l i t a r y A c a d e m y of Sandhurst at the 
age of 15. Whereupon he went to war 
in Spain, which was what he wanted— 
action instead of textbooks. 

A t 17 he wore the Cross of San Fer 
nando with tbe warr ior title of knight. H e 
went on f rom there across most of the 
world , r id ing a horse, carry ing a gun in 
case he ran across some big game, and 
jotting down notes which have been con
verted into this book. 

H i s story, carries him northward 
through all of Mexico in 1846 and on 
alone through then turbulent N e w Mexico 
into what now is Colorado. 

In the company of one horse and a 
brace of mules, with scalp-hunting In
dians as numerous as the grouse, he 
spent tbe next winter camped amid game 
herds occupying the area which now in
cludes the cities of Colorado Springs, 
Pueblo and M a n l t o u . 

Ruxton rode on f r o m there to more ad
venture and early death. 

T h e authors include Clyde Porter of 
Kansas City and his wife, noted students 
of western lore, and the volume was 
edited by LeRoy Hafen , executive director 
o£ the Colorado Historical society. 

T h e y named a creek near Pike's peak 
for Ruxton and T h o m a s Hornsby Ferrel 
wrote a poem about it. That 's In the book, 
too, along with every fact about Ruxton 
the authors could glean in months of re
search and on a pilgrimage to his birth
place. Denver Post 

The Orange Free State Go ld Mines 
B y P a u l Kiempner . Pinners H a l l , Aus 

tin Fr iars , London, E . C . 2, E n g l a n d . 107 
pages. 21 shillings. 

T h i s book contains a general survey 
of the gold mines of the Orange Free 
State including factors governing state 
production. General information under 
mining operations includes prospecting, 
exploration, development, exploitation and 
metallurgical treatment. Geological fea
tures are discussed together with samp
ling. Valuat ion of operating mines con
tain detailed information furnished by the 
several operating companies. 

List of references are included and also 
a map of the Orange Free State G o l d 
Fie ld showing the present mines, lease 
areas and possible extensions. 

The Minnesota Geologist 

Official Bulletin of the Geological So
ciety of Minnesota, V o l . V I I . T h i r d Q u a r 
ter 1950. 

T h i s is a mimeographed publication 
containing 6 pages deal ing principal ly 
with the activities of this organization. A 
report by the President gives a good idea 
of what the Society has accomplished and 
also includes a financial statement. 
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field and the necessity' for the preven
tion of waste in the public interest. 
H a v i n g shown in extensive detail how 
operators and landowners can share 
great benefits f rom the application of 
improved recovery methods, attention 
can now be given to the benefits which 
w i l l accrue to the state and to its 
people hy the proper exercise of this 
right to control the production of oil 
by the enactment and enforcement of 
adequate conservation laws. T h e State 
of Ill inois can provide an excellent 
example. 

T h e value of the estimated mini 
mum secondary reserve of 350,000,-
000 barrels of oil to the government 
of Illinois and to the people of Ill inois 
under existing price and tax schedules 
can be determined approximately as 
fo l lows: 

Impressive as these figures are, it 
w i l l be readily understood that they 
do not begin to represent the entire 
returns that w i l l come to the govern
ment and people of I l l inois f rom the 
anticipated production, transportation, 
processing, and marketing of the 
state's secondary oi l reserve. If it 
were possible to estimate ad valorem 
taxes, the vast sums of money that 
w i l l be spent in the d r i l l ing and 
equipping of new wells for injection 
and production purposes, and the cost 
of constructing expensive water or gas 
injection systems, it could probably be 
stated wi th reasonable certainty that 
the state government and the people 
of Ill inois can expect to benefit f rom 
the production of its secondary re
serve in the amount of about 1 bill ion 
dollars. T h i s amount is approximately 
equivalent to the gross income which 
the oi l producers and royalty-owners 
can expect to receive f rom the sale of 
the secondary oi l f rom which must be 
deducted, of course, taxes, and devel
opment and operating expenses. 

W i t h such a large source of tax and 
payroll revenue in prospect, it would 
seem obviously to the advantage of I l 

linois to encourage in every possible 
way the extensive application of meth
ods for increasing the recovery f rom 
al l of its o i l fields. Some of the second
ary reserve, unquestionably, can and 
w i l l be produced under existing con
ditions and laws. However, the enact
ment of a conservation statute, which 
w i l l enable the unit operation of fields, 
w i l l go a long way to insure the maxi
mum application of secondary methods 
with substantial and far - reaching 
benefits to landowners, to operators, 
and to the government of Ill inois and 
its people. 

T b i s consideration of the possibilites 
for more widespread application of 
secondary methods in certain of the 
eastern states should not be concluded 
without giving some attention to the 
profound effect the same may have on 
the ability of the Uni ted States to de
fend itself in the event our country 
s h o u l d be separated f rom foreign 

sources of o i l supply. Members of thc 
distinguished Railroad Commission of 
Texas have stated that Texas ' tre
mendous contribution of liquid fuels 
to the recent victory of the Uni ted 
States and its Al l ies came f rom fields 
that had been discovered and devel
oped prior to the commencement of 
hostilities, and in which large reserve 
productive capacity existed by reason 
of wise administration of the State's 
conservation laws. N e w discoveries 
during tbe W a r j'ears, although of 
great importance as an assurance of 

future oil supply, nevertheless made 
only a minor contribution to war-time 
demands for o i l products. Similar ly, 
the writer believes confidently that it 
w i l l be much easier to supply possible 
present or future emergency require
ments for l iquid fuels f rom oi l that 
bas already been found rather than 
f rom oil which remains to be discov
ered. W e certainly can consider it to 
be a patriotic obligation to dedicate a 
great deal of thought and attention to 
the enactment of appropriate laws and 
to essential technical studies for the 
purpose of making large secondary re
serves of oil available at the time they 
may be needed most. Likewise, the 
writer believes firmly that a great part 
of the known oi l reserve of the Uni ted 
States can be produced more profitably 
and more expeditiously, and wi th 
greater overall benefit to the people of 
this nation than the immediately fore
seeable production of substitute syn
thetic l iquid fuels. 
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Revenue from Severance T a x at 3 per cent at $2.77/bbl. 
350,000,000 X 2.77 x 0.03 - - equals—$ 29,085,000 

Revenue from Gasol ine T a x assuming that entire secondary 
reserve is refined in Illinois, that h a l f of the crude is made 
into gasoline, and that all of the gasoline is consumed intra
state. T a x at 0.03/gal. 350,000,000 x .5 x 42 x 0.03 - _._ equals— 220,500,000 
Estimated Production Payrol l at 0.309/bbl _ _ equals—• 108,150,000 
Estimated Pipe Line Payro l l at O.067S/bh! _ _._ equals— 23,625,000 
Estimated Refinery Payro l l at 0.30./bbi _ equals— 105,000,000 
Estimated M a r k e t i n g Payrol l at 0.608/bbi _ ....equals— 212,800,000 

T o t a l $699,160,000 

T h e fo l lowing are basic assumptions used for the preceding tabulations: 

For ref i ining: 8,140 employees with an average wage of $3,700 per year and with 
average runs of 100,000,000 barrels per year. 

F o r marketing: 13,305 service stations with an average of 2 employees each receiv
ing an average wage of $2,000 per year, and with average sales of 45,000,000 
barrels of motor fuel per year. 
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John R. Shanley 

of the class of 1915 died at his 
home in L o n g Beach, Cal i fornia , Feb
ruary 12, 1950. H e had been a resi
dent there since 1923 when he became 
engaged in the gasoline manufactur
ing business which he continued unt i l 
his death. 

J O H N R. S H A N L E Y 

M r . Shanley was born and reared 
in Denver. H e was graduated f rom 
W e s t ' D e n v e r high school, then en
rolled at Mines. D u r i n g the four 
years there he was active in campus 
affairs. H e was a member of Beta 
Theta P i and Theta T a u fraternities. 
H e played baseball and football and 
was chosen as all Rocky Mounta in 
end in 1913 and 1914. 

U p o n his graduation f rom Mines 
M r . Shanley accepted position of 
safety engineer wi th the Ar i zona Cop
per Company at Morenei , Ar i zona . 
T w o years later he resigned this po
sition to enter the service in W o r l d 
W a r I where he was wi th the Fie ld 
A r t i l l e r y in France unt i l 1919 wi th 

the rank of 1st Lieutenant. A f t e r his 
discharge and unt i l he moved to L o n g 
Beach he was County Engineer for 
H o t Springs County, W y o m i n g . 

M r . Shanley and Miss Ka th ryn 
Hudson were married in L o n g Beach 
in 1919. Besides his wife he is sur
vived by a son, Robert, Mines '42, 
and two daughters, M r s . Patricia 
Bi t te l and M i s s Jeanne Shanley, al l 
of L o n g Beach. 

Wil l iam K. Kirby 

former member of the faculty at 
Mines passed away October 4 in N e w 
Y o r k Ci ty . H i s home, however, was 
1964 G l e n V i e w Terrace, Altadena, 
Cal i forn ia . 

A native of Salt Lake Ci ty , U tah , 
M r . K i r b y came to Mines in 1921 as 
the first professor in the department 
of Peti"oleum Engineering. H e left 
tbe school to take up private practice 
as consulting petroleum and mechan
ical engineer and, later, became presi
dent of Compania de Petroleo Ganso 
A z u l , L t d . , of L i m a , Peru. 

H e was a member of the Petroleum 
Engineers Institute and the N e w 
Y o r k M i n i n g & Meta l lu rg ica l So
ciety. 

H e had made his home in Altadena 
for the past fourteen years, where his 
wife now resides. Besides her he is 
also survived by two brothers, C . W . 
K i r b y of San Francisco and Robert 
K i r b y of Tombstone, A r i z o n a ; a 
niece, M r s . Bonnie K e l l y of M o n 
rovia, and a nephew, Ernest K i r b y of 
Montana . 

Joseph W . Vofa 

Chief Engineer for Shenandoah-
Dives M i n i n g Company at Silverton, 
Colorado, passed away October 18 in 
an ambulance as he was being rushed 
to a clinic in Albuquerque, N e w 
Mexico . H i s condition had been seri

ous for over a week when it was de
cided to take him to Albuquerque for 
special treatment. 

M r . Vo ta had spent his entire l i fe 
in Silverton. H e was tbe son of M r . 
and M r s . L u d w i g Vota , pioneer resi
dents. Upon completing his high 

J O S E P H W . V O T A 

school work, he entered Mines f rom 
where he was graduated in 1932. 

H e then obtained mining employ
ment at Silverton, gaining experience 
at several of the mines before becom
ing associated with the Shenandoah-
Dives company in 1941. 

Shortly after his graduation f rom 
Mines he was married to M i s s Nona 
W i l l y of Silverton who survives him. 
H e is also survived by iiis mother of 
Grand Junction, Colorado, and a 
daughter, Jo A n n , who is attending 
Wasatch Academy at M t . Pleasant, 
U t a h . 

M r . Vota took an active part in the 
affairs of the community, having 
served on the school board and in 
various capacities during mining con
ventions. H e was a member of San 
Juan Lodge N o . 33, A . F . & A . M . , 
and thc Order of the Eastern Star, 
having served in a l l the chairs of both 
orders. 

SPORTS mflRCH 
(Continued from page 36) 

A f t e r the half - time intermission, 
the Orediggers' offense came to l ife, 
wi th intercepted passes stopping two 
Mines ' drives in tbe third quarter. 
M i l t o n Stenseth southpawed a long 
pass to end Chuck Andrews, good for 
37 yards and wingback Loren Whites-
carver rambled 42 yards on a reverse 
late in the third quarter. 

Greeley took over on downs at their 
own 29-yard line and, after three 
running plays, ended up on their own 
15-yard line on consecutive losses. 

Tackle B i l l " M o t h e r " M c G r e e v y 
broke through to block Stewart's 
punt. T h e ball bounded into the end 
zone where guard Jack Fowle r f e l l 
on it for the touchdown. J i m Phelps 
placement was blocked. 

Greeley returned the fo l lowing 
kick-off to their own 37. A f t e r two 
futile tries at tbe Mines ' line, a third 
down pass was intercepted when A l l a i i 
Fu l ton batted the ball to Stenseth. 
Stenseth's first down pass w âs inter
cepted by the Bears' Bauder wbo re
turned to the Minei"s' 35. L e R o y 
Li t t l e , Mines ' c e n t e r , intercepted 

Porter's first down pass, setting the 
stage for Mines ' second T D . A f t e r 
Stenseth and fullback Ful ton had 
made a first down on carries of five 
and eight yards respectively to M i n e s ' 
43-yard line, Stenseth hit Fu l ton wi th 
a pass in right flat, and the 185 pound 
fullback legged it the remaining 45 
yards for the touchdown. J i m Phelps 
added the point, knotting the count 
at 13-13. 

Stenseth's fumble while trying to 

pass f rom his own 15-yard line set the 
stages for Greeley's wh i r lw ind finish. 
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PLRnT h e u j s 
(Continued from page 30) 

Remington Rand Makes Appointment 
Appointment of George Bastianello as 

assistant sales manager of its Business 
Services Department was announced 
recently by Remington R a n d Inc. 

M r . Bastianello joined the Company 
recently to aid in coordinating the expan
sion of its management method and serv
ice operations. W i t h over 20 years' ex-

G E O R S E B A S T I A N E L L O 

perience in the business field, at home 
and abroad, he has specialized in tabulat
ing card services, as weli as industrial 
and consumer research, cost accounting, 
and methods engineering. 

Before coming to Remington R a n d , M r , 
Bastianello was connected with the N e w 
Y o r k ofKce of Statistical T a b u l a t i n g C o m 
pany. In Europe f rom 1927 to 1934, he 
served with International Harvester C o r 
poration, Western Electric Company, and 
Studebaker Pierce A r r o w Corporat ion. 

A L C O A Wi i i increase Production 

T w o major A L C O A programs that to
gether wi l l boost America's production of 
defense a luminum by more than 25 per 
cent annually have been announced in 
Washington by I. W . Wi l s o n , senior vice 
president of A l u m i n u m Company of 
A m e rica. 

T h e first, a "quick action" plan wi l l 
be started immediately, and shortly wi l l 
be producing added supplies of the vital 
light metal for the national defense stock
pile at the rate of approximately 158,000,-
000 pounds a year, using stand-by fac i l i 
ties owned by the company which require 
the use of higher-cost electric power than 
is economical for peacetime smelting of 
aluminum. 

T h e second phase is an expansion plan 
that involves the erection of permanent 
new capacity by A L C O A , capable of pro
ducing approximately 240,000,000 pounds 
of aluminum a year. T h i s new capacity 
wi l l be achieved by enlarging the smelting 
facilities at A L C O A ' s Point Comfort , 
Texas , piant, plus the construction of a 
new plant uti l izing electric power gener
ated f rom gas or coal fuels. 

M r . W i l s o n emphasized that the "quick 
action" plan is not an expansion program, 
but is an emergency measure separate and 
distinct f rom the other A L C O A plan for 
the addition of permanent smelting 
facilities. 

M r . W i l s o n called attention to the fact 
that heretofore the oniy major aluminum 

production facility erected since W o r l d 
W a r II in this country was A L C O A ' s re
duction plant at Point Comfort , Texas , 
capable of producing 114,000,000 pounds 
of aluminum a year. Operations began 
there early in 1950, and the aluminum 
produced by the plant has already made 
an important contribution to the defense 
effort. 

Gardner-Denver Company 
Estabitsiies Canadian Plant 

T o provide increased service for its 
expanding C a n a d i a n business, G a r d n e r -
Denver Company, manufacturer of rock 
drills, a ir compressors, pumps and equip
ment for mining, contracting, oil field and 
industrial purposes, is establishing a C a 
nadian plant, officials of the company 
announce. 

T h e new plant wi l l be located at Brant -
ford, Ontario, and wi l ! be operated by 
G a r d n e r - Denver Company (Canada) 
Limited. K e y production men wi l l be 
temporarily transferred f r o m the parent 
plant, Quincy, Illinois, to provide the nec
essary initial supervision, but both skilled 
and unskilled labor wi l l be obtained in 
Canada . 

Production of the new plant wi l l be 
handled through the seven branch offices 
which the G a r d n e r - D e n v e r Company 
maintain in Canada . 

Linic-Beit Appoints B. V . Jones 
Advert ising Manager 

Link-Bei t Company', manufacturer of 
materials handl ing and power transmis
sion equipment, has appointed Bertram V . 
Jones Adver t i s ing Manager , to succeed 
Julius S, H o l l , deceased. M r . John F . 
K e l l y wi l l continue in the capacity of 
asst. advertising manager. 

B .V. J O N 

M r . Jones joined the Link-Bel t advertis
ing department in Chicago in January, 
1923, after hav ing done advertising work 
for several other companies. 

H e has since then handled production, 
creative direct mai l and catalog work, and 
for a period of seven years served as ad
vertising manager for L ink-Be l t Speeder 
Corporation, a subsidiary company build
ing shovel-cranes. 

H e was appointed asst. advertising 
manager of Link-Bel t Company in 1949 
and became executive asst. advertising 
manager on July 1, 1950. 

Goodyear Dividends 
Regular quarterly dividends of $1,00 

per share on common and $1.25 per share 

on five dollar preferred, have been de
clared by the board of directors of the 
Goodyear T i r e & Rubber Company. T h e 
dividends are payable December 15 to 
stockholders of record November IS. 

Kenneth R, Geis t Named Director 
of Purchases at Aii is-Chaimers 

Retirement of F r e d E , H a k e r as direc
tor of purchases for A l l i s - Chalmers 
M a n u f a c t u r i n g Company, effective Octo
ber 28th, after 50 years of service with 
the firm, has been announced by W a l t e r 
Geist, president. 

Haker is succeeded by Kenneth R. 
Geist, who has served as assistant to the 
director of purchases for the past two 
years. Haker's retirement date also marks 
his 70th birthday. A c c o r d i n g to W a l t e r 
Geist, H a k e r has agreed to remain until 
January 1, as a special representative re
porting to the president. 

In his new post, Geist wi l l supervise 
the expenditure of more than $190,000,000 
annual!;' in deal ing with approximately 
8,000 suppliers around the wOrld. 

Aii is-Chaimers Rumley L td . Acquires 
Erie iron Worlts 

A i l i s - C h a l m e r s Rumley Ltd . , a C a n a 
dian subsidiary of A l l i s -Cha lmers M a n u 
facturing Company, Mi lwaukee , W i s c o n 
sin has announced the purchase of the 
plant of the E r i e Iron W o r k s at St. 
Thomas , Ontario, and also the purchase 
f rom the city of an additional seven acres 
of land. 

Ali is-Chaimers Names Dr. H . K. ihrig 
Vice President in Charge of Research 

W a l t e r Geist, president of the A l l i s -
Chalmers Manufac tur ing Company, M i l 
waukee, Wisconsin, has announced the 
election of D r . H . K , Ihr ig as vice^-presi-
dent in charge of research effective No
vember 15. 

Simultaneous with this announcement, 
W . C . Buchanan, president of the Globe 
Steel Tubes Company, Mi lwaukee , W i -
consin, and a director of Al l i s -Chalmers , 
announced that the resignation of D r . 
Ihr ig as vice-president and director of 
laboratories of the Globe Steel Tubes 
Company was accepted at a meeting of 
the company's board of directors this 
week, 

Buchanan said, "After 17 years of loyal 
service, naturally we are reluctant to lose 
the services of so valuable a man as D r . 
Ihrig. However , as a director of A l l i s -
Chalmers and cognizant of that firm's ex
panding program of research, 1 know that 
D r . Ihrig can make a great contribution. 
W^e are extremely pleased that he is going 
to have this splendid opportunity." 

G . C . Quinn Becomes All is-Chalmers 
Industrial Press Supervisor 

G e r a l d C . Quinn, editor since 1945 of 
the Al l i s -Cha lmers Electrical Review, has 
been appointed supervisor of industrial 
press relations, according to A , R. Tof te , 
manager of the A l l i s -Cha lmers advertis
ing and industrial press department. H e 
succeeds N . H . Jacobson, who has joined 
the Atomic Energy Commission in the 
newly created position of technological in
formation officer. 

Hewitt-Robins Increases Dividends 
Directors of Hewitt-Robins Incorpo

rated has increased their regular quarterly 
disbursement on its common stock from 
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25^ to 40^ per share, and, in addition, 
declared a year-end extra dividend of 
$1.00 per share, br inging the totai amount 
of dividends for 1950 to $2.15 per share. 

Both the fourth quarter dividend and 
the year-end extra are payable December 
15, 1950, to Stockholders of record Novem
ber 20, 1950. 

DuPont Announces Personnel Changes 
James S, Denham. genera! manager of 

the D u Pont Company's Photo Products 
Department, retired on December 1 after a 
long career in three of that company's in
dustrial departments. H e wil l be replaced 
by Samuel G . Baker, now general man
ager of the Electrochemicals Department. 
T h e vacancy left by this transfer wi l l be 
f i l led by Dona ld 0 . Notman, assistant 
general manager under M r . Baker. 

DuPont to Build New Plant 
at Memphis 

Plans for the construction of a chemical 
plant at Memphis , T e n n . , at an estimated 
cost of $7,500,000, have been announced 
by E . I. du Pont de Nemours & Company. 

T h e new plant wil l be built about 10 
miles north of the business district on a 
225-acre site purchased last M a y and wi l l 
be operated by the company's Electro-
chemicals Department. 

james J . M c l n t y r e , who wi l l be man
ager of the new plant, already has re
ported to Memphis . H e has been assistant 
manager of D u Font's N i a g a r a Falis, 
N . y . , plant. 

Plant construction wil l be under the 
direction of D u Font's own Engineering 
Department and approximately 700 local 
workmen wi l l be on the job during peak 
building operations. 

DuPont Stockholders Increase 
E . I. du Pont de Nemours & Company, 

Inc., was owned by 122,386 stockholders 
as of September 30, 1950, an increase of 
3,654 over the number of holders recorded 
at the close of the first half-year, June 
30, 1950, and an increase of 17,938 over 
the number as of September 30, 1949. 

T h e r e were 105,485 holders of common 
stock, and 23,586 holders of preferred 
stock as the third-quarter period of 1950 
ended. These figures include 6,685 holders 
of more than one kind of stock. E v e r y 
state in the union continued to be repre
sented among the owners of the company. 

G - E Equipment A ids tn Construction 
of 24 Mi le Tunnel for N . Y . C . 
Wate r Supply 

Electrified equipment is helping to bore 
25 miles through the Catskil l Mountains 
to add 300 mill ion gallons of water to 
N e w Y o r k City's water supply. T h e ex
tension of the Deleware Aqueduct is being 
built by the W a l s h Construction Company 
and B , Per ini and Sons, with electrical 
equipment co-ordinated and engineered 
by the Genera l Electric Company. 

New Corrosion Testing Station to 
Open in North Carol ina 

Representatives of more than 100 indus
trial companies and government officials 
have been invited to attend the formal 
opening on November IS and 16 of the 
new H a r b o r Island addition to the K u r e 
Beach corrosion testing project near W i l 
mington, N . C , has been announced by 
F . L . L a Q u e , In charge of the corrosion 
engineering section of T h e International 
Nickel Company, Inc., under whose direc

tion the project is operated. 
W i t h the new laboratory and marine 

exposure racks which have been added at 
H a r b o r Island, the K u r e Beach project 
now has increased facilities for the study 
of over 20,000 specimens of all types of 
materials In sea water and sea air. It is 
believed to be one nf the largest projects 
of its type in the world . 

Stanolind Transfers Personnel 
Stanolind O i l and G a s Company has 

announced the transfer of four engineers 
in the company's Central Div i s ion . 

Junior D . A r m o u r , field engineer, has 
been transferred to G o r h a m , Kansas , 
from the company's West E d m o n d A r e a 
office in Oklahoma City. 

W a l l a c e A . Borgeson, Jr . , formerly pe
troleum engineer in the Kansas District 
Office, El l inwood, Kansas , has been named 
fieid engineer at Ulysses, Kansas . 

M u r r a y D , M c C o r m i c k , who was field 
engineer at G o r h a m , Kansas , has been 
named petroleum engineer in the Kansas 
District Office, E l l inwood . 

Rexford E . Cheek, field engineer, has 
heen transferred from Ulysses, Kansas , to 
the company's West E d m o n d A r e a office 
in Oklahoma City. 

M c C o r m i c k has been with Stanolind 
since 1940. A r m o u r and Cheek joined 
Stanolind as engineers in 1943. Borgeson 
has been with the company since 1945. 

Cheek received his degree in Petroleum 
Engineering f rom Colorado School of 
Mines in 1943. 

International Minerals Announces 
New Financing 

A special meeting of the stockholders of 
International M i n e r a l s & Chemical C o r 
poration wi l l be held on November 27 in 
N e w Y o r k to consider a proposed plan 
of new financing which has been approved 
by the board of directors, according to 
Louis W a r e , president of the corporation, 

It wi l l be proposed to increase the num
ber of authorized shares of the corpora
tion's common stock f rom 800,000 to 2 
mill ion shares. T h i s would enable the 
board of directors tO' carry out a plan of 
financing which would contemplate the 
sale, to underwriters for distribution to 
the public, of 200,470 shares of common 
stock. T h i s would be followed by the pay
ment of a common stock dividend on the 
basis of one share of common stock for 
each share of common stock then outstand
ing. 

Internationa! Minerals Show 
Substantial Increased Earnings 

Net sales of International Minera l s & 
Chemical Corporat ion for the t h r e e 
months ended September 30, 1950, totaled 
$11,500,292 as compared with $10,208,702 
for the same period last year, an increase 
nf 13 per cent. 

Net earnings for the three-month period 
were $943,366 as compared with $805,627 
for the corresponding period a year be
fore, an increase of 17 per cent. 

Earnings per common share for the 
three-month period were $1.07 per share 
as compared with 89 cents per share for 
the same period a year ago, with 792,030 
common shares outstanding. 

La.-Miss. Distributors for 
Owens-Illinois Glass Company 

T h e K a y l o Div is ion , Owens-Illinois 
Glass Company, Toledo, Ohio, has an
nounced the appointment of Reil ly-Benton 
Company, . In.t;orporated, N e w Orleans, 
Louis iana,as .dis tr ibyt-ors of their K a y l o 
heat insulation for the area of Louis iana 
and Mississippi . 

T h e Reil ly-Benton Company. Incorpo
rated, are solely wholesale distributors 
of insulation materials and accessories 
engaging in no application work. T h e y 
maintain sales representatives at N e w 
Orleans, for the State of Louis iana, and 
Jackson, for the State of Mississ ippi . 

Ford Aircraf t Engine Division 
Honors Engineer 

W i l l i a m F . Pioch, veteran F o r d Motor 
Company production engineer, has been 
appointed manager of manufacturing en
gineering of the newly-formed A i r c r a f t 
Engine division, it has heen announced 
by M a y n a r d T . M u r r a y , general manager 
of the division, 

T h e division wi l l produce Pratt and 
Whi tney 28-cylinder engines for B-36 
bombers under a contract agreement with 
the U . S. A i r Force. T h e engines w i l l be 
manufactured at the F o r d A i r c r a f t Engine 
plant in Chicago. 

M r . Pioch, an employe of F o r d for 38 
years, was chief engineer of the giant 
W i l l o w Run bomber plant from which 
F o r d delivered 8,685 B-24 Liberator 
bombers to the A i r Force during W o r l d 
W a r II. 

R L u m n i B u s i n e s s 
(Continued from page 32) 

M o v e d hy M r . Mathews the report 
be accepted; seconded by M r . Schade; 
passed. 

Research and investigation 
Commit tee 

M r . Storm reported the committee 
is continuing the analysis of the job 
investigation and a report w i l l be com
pleted by the middle of December 
1950. 

M o v e d by M r . M c M i c h a e i the re
port be accepted; seconded by M r . 
M a t h e w s ; passed. 

Genera! Report 
M r . Bowman reported that ac

counts receivable carried over f rom 
last year w i l l show about $75.00 that 
seem to be uncollectable. 

M o v e d by M r . Mathews the report 
be accepted; seconded by M r . C o l l i e r ; 
passed. 

Special Business 
A n application for Associate mem

bership, submitted by M r . W i l l i a m 
H . W i l l i a m s of Denver, Colorado, 
was read by President Colasanti. M r . 
W i l l i a m s met a l l requirements and 
had remitted the proper fees. M o v e d 
by M r . M c G l o n e the application he 
accepted; seconded by M r . Co l l i e r ; 
passed. 

President Colasanti reported the 
committee authorized by the Execu
tive Committee at the last meeting to 
investigate the possibility of additional 
money and help for Frank Bowman 
would be as fo l lows: C a r l Dismant, 
Chairman, L y n n Storm, Harvey 
Mathews, M a l c o l m Col l ier , George 
Setter. 

Adjournment 
N o other business appearing, the 

meeting was adjourned at 8 :45 P . M . 
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E d i t e d by J O H N C A M E R O N A S P L E Y 

Featuring — 
• Runiiing a sales organization under today's conditions. 
9 Marlteting and distribution trends, wholesalers, mass distribntors, 

industry. 
• Examples of dealer and agency agreements, sales contracts, 
® Ideas for sales manuals, sales presentations, sales meetings. 
• Sales budgeting, departmental organization, field organization, 

compensation. 
• Training new salesmen, pretrainlng, sales conferences. 
• Sales tools and "props," tasks and quotas, supervision arid control, 

1950 1150 Pages 5 x 8 F l e x $10.00 

Order your copy today 
M I N E S M A G A Z I N E 

734 Cooper BIdg. Denver, Co lo . 

B y H e r b e r t G o l d s t e i n , Ph .D . 
H a r v a r d Univers i ty 

400 pages . 6x9. I l lustrated. $7.00. 

An exposition of classical mechanics fhat fulfills present re
quirements—Serves as a springboard to modern physics. 
Mathematical techniques necessary for quantum mechanics, 
Explaihs central force motion, kenematics of scattering, canoni
cal transformations, Hamllton-Jacobi theroy, rigid body mo
tion aud Euler's theorem. You need this book for a better 
understanding of modern physics and quantum mechanics. 

O r d e r y o u r c o p y f r o m 

M I N E S M A G A Z I N E 
734 C o o p e r Building Denver, C o i o r a d o 

Y U B A o f f e r s y o u i n f o r m a t i o n a n d c o n s u l t i n g 
s e r v i c e b a s e d o n a c t u a l o p e r a t i n g e x p e r i e n c e a n d 
o v e r 40 y e a r s o f d e s i g n i n g and b u i l d i n g b u c k e t l a d 
d e r d r e d g e s a n d d r e d g e p a r t s f o r use f r o m A l a s k a 
to M a l a y a , f r o m S i b e r i a to C o l o m b i a . Y U B A d r e d g e s 
n o w i n use are p r o d u c i n g b i g y a r d a g e s o n m a n y 
types o £ a l l u v i a l depos i t s . 

N o m a t t e r w h a t y o u r d r e d g i n g p r o b l e m — d e e p 
g r o u n d , h a r d b e d r o c k , c l a y , b o u l d e r s , l evee b u i l d 
i n g ; d e e p e n i n g , w i d e n i n g o r c h a n g i n g c h a i m e l s ; c u t 
t i n g canals , o r p r o d u c t i o n o f s a n d a n d g r a v e l , Y U B A 
c a n f u r n i s h the r i g h t d r e d g e f o r the j o b . 

gooRi 709 , 351 Californio St., San Froncisco 4, Californio, U. S. A. 
AGENTS / B I ' ^ E ' D A R B V C C D . , L T D . • S I N G A P O R E , K U A L A L U M P U R , P E N A N S . 

\ S H A W D A R B Y & C D , , L T D . , i4 « 1 9 L E A D E N N A L L S T . , L O N D D H , E. C . 3. 

C A B L E S ; Y U B A M A N , sjkN rfltMCiscn - S K A W O A R B C O , LDNDOH 

35th Annual Meet ing of 
Co lorado Society of Engineers 
Jan . 18, !9. 20, 195! 

T h e 35Eh A n n u a l Convention of the 
Colorado Society of Engineers wi l l be 
held January 18, 19, and 20, 19S1 at the 
Shirley-Savoy Hotel, Denver , Colorado. 

M r . J . R. Casey, M a n a g e r G a s T u r b i n e 
Sales for the Genera l Electric Company 
is to be one of the featured speakers. M r . 
Casey wi l l bring us an up-to-date report 
on these fast moving developments. 

_ A s in past years, the A n n u a l Conven
tion wi l l feature exhibits by , many local 
and national firms, a program of speakers 
which wi l l be of interest to Engineers of 
al! branches, F r i d a y night dance, and 
the usual Saturday night banquet and 
fioor show. 

53rd Annual Meet ing of the 
Colorado Mining Associat ion 
February 1, 2, 3. 1951 

T h e Colorado M i n i n g Association wi l l 
hold its 53rd A n n u a l Meet ing in celebra
tion of the D i a m o n d Jubilee of the State 
of Colorado, February 1, 2, and 3, 19S1. 

A s usual, this convention wil l be at
tended by important men of the mineral 
industries. Both national and international 
speakers are always attracted. 

A s in past years, it wil l be climaxed by 
the G o l d and Silver Banquet and the 
Famous Sowbelly Dinner . 

Western Metal Congress and 
Exposition. Mar . 19-23. 1951 — 
Oakland. Cal i fornia 

Seventh Western Meta l Congress and 
Exposition, M a r c h 19-23, C i v i c A u d i t o r 
ium and Exposit ion H a l l , Oakland, C a l i f . 
T h i s double event is sponsored by A m e r i 
can Society for Metals in cooperation with 
20 other national technical societies. 

W i l l i a m H . Eisenman, national secretary 
said the A S M technical program, which 
wi l l be but one of several sponsored by 
various societies, is being worked out by 
a committee headed by E a r l R. Parker, 
Univers i ty of C a l i f o r n i a , Berkeley and a 
Coiorado School of Mines graduate. 

Parker plans that morning and after
noon A S M sessions include three to four 
papers by eminent authorities, who wi l l 
present complete perspectives of what 

mechanical and other engineers need to 
know concerning frequently encountered 
metallurgical problems. 

W i t h more than 100 speakers to be 
programmed for the Congress, Parker 
said each A S M session wi l ! be devoted to 
an industry, such as aircraft , oil, large 
machinery, small equipment and ship
building. Other societies' programs-—and 
the exhibits—in addition wi l l be devoted 
to mining, chemical, manufacturing and 
other industries. 

(Continued from page 24) 
in the Producing Department, Hastings 
Gasol ine Plant, Stanolind O i l & G a s C o m 
pany. 

Eugene E. Daivson, *38, is now associ
ated with the W i l l I. Lewis D r i l l i n g C o m 
pany in whose care he is addressed, M t . 
Vernon, Illinois. 

T. L. Donovan, Ex-'26, is back on his 
job again after vacationing at his home 
in N e w Cumber land, West V i r g i n i a . H e 
is Chie f Engineer for Sinclair Petroleum 
Company, with address Box 51, D i r e 
D a w a , Ethiopia . 

Hejiry P. Ekrlinger, III, 'SO, has ac
cepted a position with L e a d Carbonate 
Mines , Inc., at Silverton, Colorado, as 
Student Metal lurgist . 

IV, E. Eiser, '48, Petroleum Engineer 
for Denton-Spencer Company, L t d . , has 
a new mai l ing address, 803S—102 Street, 
Edmonton, Alberta , Canada . 

Frank M. Estes, '02, Is in Indonesia, 
making investigations of mineral deposits 
and studying the economic situation there. 

(Continued on page 43) 
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M E T A L T R E A T I N G & 
Jamat Cotata 

Shernjan St., Denver 3, Colofado 

R E S E A R C H C O . 
nti, '35 

Keystone 4973 
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iomniereial H e a t T r e a t e r s — C o n 
fl performancs of tools and mechanical 
of metals. 

sulf ing M e t s i l u r g l e a l i n g i n e e r s 
products through selection and treat-
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CContinued from page 34) 
Civen con Kid era tion. Salary open, (ieprndirig' upon 
the experience anri yljility of applicant. 
(1353) ASSISTANT GENERAL SUPERINTEN
DENT. PoBition is open for .VOUIIB' Mining En
gineer who has had some experience in iniuing 
and raiUini? operations oi snlphide ores iu tho 
Rocky Mountain Hesion. Probable starting salary, 
$350 to $400 per month participating bonus, 
dependinfr, of eourse, upon the experience iind 
ability of the applicnt. 
(1355) METALLURGICAL ENGINEER. A man
ufacturing cheraieal company located in Ohio has 
position open for Jr. Metallur^fist to train in the 
niannfaeture of chemical products who is williriff 
to consider a training period of about three years, 
startinp: on a salary of $275 per month and 
eventually buildinfr up to position as Operating 
Head. This positioii offers real opportunities for 
the riRht man. 

(1356) JR. MINING ENGINEER. A company 
located in tlie Great Lakes Section has position 
open for Jr. MiniiiK Engineer in their transporta
tion department. Applicant must be willing to 
combat severe climatic conditions and be inter
ested iu transportation and the maintenance of 
equipment used in connection with such work. 
Salaiy open, depending npon thc experience and 
ability of applicant. 

(1357) MINING GEOLOGIST. One of the prin
cipal mininji" companies operating in tlie 
Middlewest has position open for young Mining 
Geologist with two to three years experience who 
is willing to enter training program that offers 
excellent opportunities for advanceriient. Probable 
starting salary. $.̂ 50 per month. 

' {1359) CHIEE ENGINEER. A company with ex
tensive operations in South America has position 
open for young Mining' EnRlneer with some ex
perience and a speaking Itnowledge of Spanish 
who has a good background in mining and mining 
raethofls. Probable salaiy. $400 per month to 
start on. 
(L-iGO) ELECTRICAL ENGINEER. A company 
with Metallurgical operations in South America 
has position open for Electrical Engineer who 
has good operating experience and experience in 
maintenance of electrical equipment. Probable 
starting salarj'. $400 per month, plus transporta
tion for himself and family. Applicant should be 
willing to go single status for four lo six months, 
(13B1) SURVEYOR. A service company with 
headquarters in thc principal Rocky Mountain 
oil producing areas has position open for surveyor 
capable of making accurate surveys by standard 
methods. At least three months will be required 
for training in this work. Starting salary, $27 5 
per month, plus expenses when away from head
quarters. 

(1363) METALLURGICAL ENGINEER. A posi
tion is open for Metatlui'gical Engineer to work 
on research work in connection with largo mill
ing operation. Location wil! be in California, 
Probai)le starting salary, from $;i25 to $350 
per niontli, depending upon experience and ability. 

CRTflLOS REUIEUJS 

(Continued from page 31) 

taiiiinf;: to the Torquay, England, Parley. A chart 
of United States exports and imports for 19 49 
and 1950 is included, and also a table showing 
United States' balance of payments. 

(5S99) "PAY DIRT," November 17. 1950, by 
Charles F . Willis, 528 Title and Trast Building, 
Phoenix, Arizona, contains 16 pages covering im
portant information pertaining to the mining in
dustry. Tentative outluie is given by the Bureau 
of Mines showing information required for mine 
loans. 

(5900) "NEW MEXICO MINER & PROSPEC
TOR." By Don Lusk, Albuquerque. New Mexico, 
for October, 1950, eontains 12 pages largely de
voted to information pertaining' to mining activi
ties in New Mexico. Considerable space is devoted 
to information on uranium ores. Two pages are 
devoted to valuable aid to prospectors. 

PERSOnflLS 
(Continued from page 42) 

H i s home address is 208 East C h e r r y 
Circ le , M e m p h i s 11, T e n n , 

Gerald E. Fox, Ex-'51, who is associ
ated with the Explorat ion Service C o m 
pany, resides at 26 Bercaw Lane, Los 
Gatos, C a l i f o r n i a . 

Thomas E. Gaynor, Jr., '48, was in 
Denver the latter part of October and 
called at the A l u m n i office. H e is E n g i 
neer for I d a h o - M a r y l a n d M i n e s C o r p o r a 
tion, his mai l ing address being Box 60, 
Grass Valley, C a i i f o r n i a . 
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500 ion per day seJecfive /eod-iinc 

(oneentrator recenf// tompfefed fay 

Sfearns-Roger al Deming, New Mexico 

N o matter what the size of the project, you can 

turn to Stearns-Roger with confidence —for undivided 

responsibility in a complete service including: engineer

ing, designing, manufacturing, construction. 

One over-all contract for the complete plant 

saves time and money. This type of contract, which 

Stearns-Rogers offers, has proved its advantages over a 

period of years and on a nation-wide scale. Satisfaction 

is evidenced by the volume of contracts we are handl ing, 

including repeat orders both for new plants and enlarge

ments of existing plants. 

Consfruction view of t/ie flotation 

building with 30'x 20' thickeners in 

the foreground 

Steanif'IWer 



(Continued from page 8) 

Preston Grant , Ex-'33 
Lester S. Grant , '99 
V. H . Garnett, '11 
Jno. C . Mitchel l , '39 
W . W . Lowrey, Ex-'41 
Robt. E . Simon, '48 
R. E . Watson, '43 
R. C . Cutter, '49 
C . E . Stiefken. '41 
Heine Kenworthy, '32 
A r d r i s H a i g , '36 
F . M . Nelson, '25 
W . P. M o r r i s , '32 
C . E . Dismant, '31 
G . K e i t h T a y i o r , '23 
T . L . Wel l s , '29 
Jean Goldsmith, '41 
Oscar D a v i i a , '47 
V . L . Mattson, '26 
D . C . Deringer, Jr . , '24 
J . W . Hyer , Jr . , '42 
M . G . Zangara , '48 
C . E . Pr ior , Jr . , '13 
LeRoy G . H a l l , '35 
R a l p h Bowman, '48 
G . Featherstone, Jr . , '43 
Orvi i i e P. Smith, '49 
John A . Bowsher, '34 
J . C . Stipe, '40 
Chas. L . Wi l son , '44 
Victor R. M a r t i n , '41 
D . J . M c M u l l e n , '44 
Paul B . Davis , '39 
W . K . Dennison, J r . , '40 
John J . Rupnik, '33 
E . C . Phi lpy , '49 
V . G . Gabr ie l , '31; '33 
Robert G . Wheeler, '49 
Dale Nix , '26 

E . E . H a n d , Jr . , '12 
W . E . Burleson, Ex-'26 
John C . Dyer , '27 
Geo. M . Thomas , '44 
Ninetta C . Dav i s , '20 
W i l l i a m S. K i n g , '49 
Chas. M . T a r r , '38 
George E . Norr i s , '27 
A . W . Heuck, '36 
W i l l i a m G . Park, '49 
L . D . T u r n e r , '41 
J . L . Soske, '29 
Jno. B . Botelho, '42 
D . B . M a z e r , '47 
Joe T . Robison, '49 
James W . M c L e o d 
Douglass F . Evans , '25 
Chas. T . Pease, '48 
John H . Winche l l , '17 

C . W . Gustafson, Ex-'34 
M . L . Ta l l ey , '49 
L . F . Bombardier i , '41 
T . E . H o w a r d , '41 
D . M . Coleman, '49 
C . J . M c G e e , '47 
A n d r e w M i l e k 
Chas. B . Hoskins 
Jack F . Frost, '25 
C . E . Osborn, '33 
John M . Suttie, '42 
H . Z . Stuart, '36 
R. E . Lintner, '43 
M . O. Whi t low, '49 
C l a r k W . Moore , '32 
Ben E . T e r r y , '33 
Jack D . Duren , '48 
P. M . R a l p h , '48 

W . E . E l lwanger , '43 
John Robertson, Jr . , '49 
F. L . Stewart, '43 
K . E . Lindsay, '40 
L . H . Shefelbine, '43 
L . E . McCloskey , '47 
C . A . Einarsen, '47 

J . H . M c K e e v e r , '47 
A . N . Nelson. '26 
Geo. A . Kiersch , '42 
H . K . Schmuck, Jr . , '40 
R. L . Hennebach, '41 
Roy F . Carlson, '48 
R a l p h L . Bolmer, '44 
Jas. D . A l d e r m a n , '49 
Jos. R. Soper, Jr . , '44 
K . T . Lindquist , '46 
Robt. F . Barney, '35 
Charles S. Pike, '39 
Clyde O. Penney, '36 
Jack Q. Jones, '40 
Thos . E . Gaynor , Jr . , '48 
R. P . Comstock, '41 
H . L . Gardner , '27 
G . A . Golson, '42 
C . N . Bel lm, '34 
K . H . Matheson, Jr . , '48 
Charles O . Clark , '49 
R. K . Lisco, Ex-'47 
F r e d C . Sealey, '17 
W m . G . Cutler, '48 
J . E . Serrano, '20 
D . R. M a c L a r e n 

A . E . C a l a b r a , '48 
John A . Fraher , '44 
B . B . LaFollette, '22 
N . S. Morr i sey , '42 
A . C . Levinson, '47 
W . M . T r a v e r , '16 
George D . T a r b o x , '38 
Jul ian B . W i l l i s , '40 
John J . Butr im, '42 
D a v i d P. Morse, '49 
N . H . Norby, '49 
W m . M . Aubrey , J r . , '43 
Robert W . Price, '35 
A . A . Bakewel l , '38 
W . P . Gi l l ingham, '47 
Geo. O . A r g a l l , Jr . , '35 
Theodore W . Seas, *34 
Robert L . Garrett , '45 
V . L . Easterwood, '49 
A . F . Suarez, '41 
P. A l b e r Washer , '26 
James E . W e r n e r , '36 
T h o m a s H . Cole, '43 
A l e x A . Briber , '48 
C. F . C ig l iana , '41 
W . W . Fertig . Ex-'24 
L . E . Sausa, '38 
Charles P. Gough , '48 
James M . Perkins, '49 
R. A . M a r i n , '45 
T. W . Bodycomb, '48 
R. B . Nelson, '47 
Charles W . T u c k e r , '47 
B i l ly F . Dit tman, '49 
W . F r e d Gaspar , '43 
Louis Hirsch , '49 
H . A . B r u n a . '41 
C . C . C r a w f o r d , '40 
R. S. W a r f i e l d , '48 
R. S. Bryson, '49 
Ernest E . Braun , '49 
C . D . Frobes, '24 
Louis C . Rubin , '27 
W . T . Townsend , '48 
E d m o n d A . K r o h n , '43 
W m . G . Robinson, '48 
John Robertson, '22 
T . A . M a n h a r t , '30 
John M . Carpenter, '35 
N . E . M a x w e l l , Jr . , '41 
M , B . Seidin, '48 
John F . W h a l e n , '49 
A . L . C a r v e r , '43 
J . P. M c N a u g h t o n , '42 
H a r r y E . Lawrence, '48 
John W . Chester, '44 
W . T . M i l l a r , '22 
John M . T u f t s , J r . , Ex-'38 
A . F . Boyd, '26 
D a v i d P . Morse, '49 
Thos . P. Bell inger, '47 

Robert J . Black, '49 
R. W . Parker, '49 
Lester B . Spencer, '44 
G . H . Lancaster, '41 
M a r v i n E . Lane, '44 
A , G . Hampson, Ex-'51 
C . W . Gustafson. Ex-'34 
T . E . Phipps, '49 
D . W . Thompson , '42 
R. J . A r n o l d , '49 
Vincent M i l l e r , '35 
W . H . Kohler , '41 
M a s a m i Hayash i , '48 
R. K . V . Pope 
Robert D . Bowser, '49 
M a r v i n H . Estes, '49 
W . F . E d w a r d s , '48 
Russell Badgett, Jr . , '40 
L , G . T r u b y , '48 
Glenn E . W o r d e n , '48 
A . E . C a l a b r a , '48 
E . C . Robacker, '42 
S. H . Stocker, '42 
M a r i o n S. Bel l , '49 
A , E . Falvey, '34 
V . R. M a r t i n , '41 
E d w . C . Brj /an, '42 
Frank DeGiacomo, '32 
R. W . M o y a r , '41 
E . L . Honett, '47 
V . L . Lebar, '36 
J . C . Cari i ie 
P. E . Leidich, '43 
C . B. Larson, '23 
C . L . Fleischman, '30 
Jos. E . Hatheway, '41 
M a r i o Fernandez, '39 
Vincent L . Barth, Ex-'41 
R. E . M a r k s 
C . M . Hales, '48 
W a l t e r H . Ortei , '49 
Peter C . Cresto, Ex-'SO 
W i l l i a m H . Volz , '39 
Gene W . Hinds , '49 
R. E . M o r r i s o n , '41 
Stanley W . Parfet , '42 
]". J . Sanna, '41 
M . W . Mote, Jr . , '49 
E . E , Ruley, '43 
John L a b r i o l a , '49 
Charles B . Foster, '27 
E d m o n d A . K r o h n , '43 
M . L . E u w e r , '25 
D a v i d P. Morse, '49 
A . B . C a r v e r , '25 
D . W . Gunther, '39 
Eugene F . K l e i n , '43 
Silas DoFoo , '41 
John E . Moody , '39 
E d w . S. Larson, '23 
A l a n E . H a l l , '39 
E d w . W . Anderson, '43 
L . S. Woeber , '22 
D . L . Cedarblade, '44 
E a r i H . M i l l e r 
Charles S. Knox , Ex-'27 
S. R. Licht, Jr . , '43 
R. E . G . Sinke, '39 

H . De l i Redding , '47 

F . W . M a n n , '43 

E . H . Shannon, '36 
A r t h u r G . W o o d , Jr . , '41 
George E . Wagoner , '28 
I L Y . Yee , '38 

R. W . Deneke. '43 
F r a n k E . Love, '36 
P a u l M . T y m a n , '44 
John J . Folger 
Charles F . A l l en , '34 
R. A . Gustafson, '47 
Dona ld W . Roe, '44 
D a v i d P. Morse . '49 
Pitt W . Hyde , '22 
Joseph C . Knight 
R. J . Knox , '49 
W . M . Gebo, '23 
D . F . Sylvester, '38 

G . S. Schoenwald, '48 

H o w a r d C , Parker, '41 
E d F . Porter, '40 
Bert J . Shelton, V , '44 
Raymond T . Burns, '48 
E . C . Bengzon, '21 
D . A . Kel logg , '49 
Ben F . Angus , '29 
Robert J . Rose, '35 
A . W i l l i a m Paris i , '41 
D a v i d P . Morse , '49 
J . W . Caldwel l , Ex-'49 
Paul B. Davis , '39 
Donald E . H o l l a r d , '41 
H . S. Fowler 
Thos . F . Bradley, '37 
Joe T . Robison, '49 
A r t h u r J . Jersin, '49 
C. W . Gustafson, Ex-'34 
M , G . Heitzman, '17 
W m . E . M c C a l l , '49 
Oscar A . Lampe, '98 
J . H . M c A n e r n e y , '35 
Frank W . T o d d , '41 
Phi l ip Doerr , '27 
Don H . Peaker, '32 
John R. Wagner , '40 
Donald Kochersperger, '43 
W , G . Blackwel i , '39 
Robert W . Sneed, Ex-'49 
G l e n E . Fassler, '29 
C , D . Beeth, '24 

E . D , Bar low, '37 
D a n f o r d H . Dobbs, Ex-'50 
A . R. Fosdick, '23 

E . L . G r a h a m , '28 
K . E , Hickok, '26 
Raoul E . K a h n , 39 
P. J. Lonergan, 'OS 
W m . H . Roberts, III, '46 
W . J . Rupnik. '29 
Norton A . Smith, '3 5 

P. P . Sudasna, '48 
Wakeley A . Wi l l i ams , '99 
H a r r y Y . Yee, '38 
Wal ter H . Zwick, '32 
John F, Hatch, III, '49 
Victor R. M a r t i n . '41 
Herbert P. T . H y d e 
H o w a r d G . Schoenike 

C . E . Golson, '34 
Joe T . Robison, '49 
Eugene A . M i l l s , *39 
Robert C . M c C a i n , '49 
Lawrence E . Smith, '31 
J . R. Soper, J r „ '44 

T . J . Lawson, '36 
F . J . Wiebelt, '16 
D . M . Shaw, '28 
Ben E . T e r r y , '33 
C. H . Carpenter, '09 
F . M . Bel l . '21 
L . V . Osborn, '42 
A . N . Caval iere , '49 
L . W . Lennox, 'OS 
W m . G . Polisson, '28 
Donald C . G r e g g , '22 
W . B . Spear, '36 
W . H . Y a r r o l l , '34 
S. Hayash i , '48 
J. D . Strasser. '41 
E d w . C . Spalding, '50 
F . E . Siegfreid, '49 
S. Visalyaputra , '41 
W . E . Burleson, Ex-'36 
J . R. Hayes, '34 
L . D . Anderson, '39 

C . W . Gustafson, Ex-'34 
Albert Pad iUa , '33 
D . H . M c M u r r i n , '50 
J . B , Botelho, '42 
V . R. M a r t i n , '41 
M a r v i n H . Estes, '49 
M a r t i n T . Honke, Jr . , '47 
J . D . Strasser, '41 
Joe T . Robison, '49 
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Right —• Used as a leve 
clinometer and p l u m b . 
Opening the lid out paral
lel with the face of the in
strument produces a long 
edge, parallel to the line 
of sight, permitting its use 
as a level, clinometer or 
plumb. 

The "Brunton" is widely used for reconnaissance and prelimi
nary surveying on the surface and underground, for taking 
topography, and for geological field work, 
n addition to taking horizontal and vertical angles, it may be 

used as a prismatic compass, level, clinometer, plumb, or 
al idade. 
Essentially, the Brunton is a magnetic 
needle set in an accurately graduated 
circle in a case which opens into a 
versatile sighting arrangement. In addi 
t ion, there is a level attached to a ver
nier for reading vertical angles. Size 
closed. 23/4x3x11/8 in. Weighs $ O A . 0 0 
only 81/2 oz. Price O O 

C H A M P A S T . ' D E N V E R , C O L O R A D O 

M A I L THIS C O U P O N 

W. H. KISTLER STATIONERY CO. 
I63i Champa St., Denver, Colo. 

For the enclosed check • , money order • , in the amount 

oi $ , piease send me the following: 
• No. F2000 Brunton Transit in Puadran+s _..$3i.O0 
• No. F3040 Ball and Socket Tripod Head 7.20 
• No. F3OB0 Tubular Exlension Tripod 18.00 
Q No. F3000 B Leaiher Case 3.SD 

Name -

Address 

City State 

No other type of classifier does or cax\ 

duplicate the uniform quality of over-

flow of these machines. 

A D D I T I O N A L A D V A N T A G E S . . . R a k i n g c a p a c i t y i o i a n y 
c i r c u l a t i n g l o a d . C l o s e d c i r c u i t w i t h o u t e l e v a t o r s . W i l l op 
e ra te at 4 " i n 1 2 " s l o p e w i t h o u t b a c k s l i p . W i l l p r o d u c e 
e i t h e r : (a) e x t r e m e l y l i n e or v e r y c o a r s e o v e r l l o w s , as ro-
q u i r e d ; lb) w i l l o p e r a t e at e x t r e m e l y h i g h d e n s i t i e s . H o a v -
i l y c o n s t r u c t e d l o r l o n g l i l e a n d l o w m a i n t e n a n c e cost . 

C O L O R A D O I R O N W O R K S C 
1624 Seventeenth St., Denver 2, Colorado 

i C a n a d i a n Locomot ive C o i n p a n y , L td . , Kings ton , Ont . , C a n . » H e a d , Wri? 
: & C o . , L td . , Stockton on Tees, E n g l a n d • John Carruthers & C o . , (Pty. 
t S y d n e y , A u s t r a l i a • H e a d , W r i g h t s o n & C o . , S. A . , (Pty.) L td . , ]ohi 
i b u r g « E d w . J. N e l l C o . , M a n i l a , P. I. • British Columbia Sales A 
i W r i g h t Bros. , C r e d i t Fonc ier B l d g , , V a n c o u v e r . 

W e a l s o m a n u f a c t u r e : 

L o w d e n D r y e r s , S k i n n e r 

e r s , S e p a r a t o r s a n d 

D e n s i f i e r s f o r H e a v y 
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Atro SsFvlei Cflrp 
PblludeliJiila, Penna., 
236 E . Courtland Street 

AInsworth & Sons, Ine., Wm. * 
DtQier, Colo., 2151 Lawrence St. 

Albany Hotel 

DenTor, Colo., 17lh Si Stoul Sta. 
Alcoa Aluminiint 

Pittsburgh, Penna., Gult ^ui!ilii!e 

Aflis-Chaltners Mfg. Co. * 5 
Coiilittenlal OU Bldg. 
Dentet, Colorado 
SlilwaiiKee, Wisconsin 

Ameriean Paulin System . . -
Los Angeles, Calif., 1847 S. FloBer St, 

Apache Exploration Co., Inc 
HouatOB, Tesaa, Mellie Esperson Bldg. 

The AppManee Shoppe 
Golden, Colo., 1118 W. Ash 

Armeo Drainage & Met'l Prod. Inc .* 
Denrer, Colo., 3033 Blake St. 
Uardestr Dif. 

Barber-Greens 
Aurora, 111. 

Blaek Hills Benlonite 
Moorcrolt, Wro. 

The California Company 
NeiT Orleans, La. , 181S Canal Bldg. 

Campus Service Station 
Golden, Colo., 1102 19 St. 

Capability Exchange * 
Denter, Colo., 734 Cooper Bldg. 

Card Iron Works Company, C. S. * . . 7 
Denver, Colo., 2501 West IGth Ave. 

Cary Motor Company 
Goiden. Colorado 

Central Bank and Trust Company -* 
Denver, Colo., 15th & Arapaliae 

Century Geophysical Corp 
Tulsa, tiklaiioma 
New Yorli, New York, 149 Broadway 
Houston, Tesaa, Neiia-Esperson BIdg. 

Christensen Diamond Pdots. Co 
Sail Lslio City, Utah, 
1975 So. 2na West 

Climax Melybdenuni Co 47 
.New "Vorlt, N. Y., 500 Fifth A?e. 

Col a rado Builders Supply Co 
Denrer, Colo., W.ETans and S. Mariposa 
Casper, Wyo., East Yellowstone illglnfay 

Colorado Central Power Co 

Colorado Fuel & Iron Corp 10 
Aaariilo, Tesaa, 711 Oliter Eakle BMg. 
Butte, Mont., 505 Sietals Bank BMg. 
Chicago 4, m., 
613 Railway Exchange Bldg. 
Dallas. Texas 
Denver I, Colo., Continental Oil Bldg. 
E l Paso, Texas, BOS Basaett Tower BIdg. 
Fort Worth 2, Texas, 1592 Fort Worth 

National Itanlt Bldg. 
Lincoln 1, Kebraslta, 330 North Sth St. 
LIB Angeles 1, Calif., 733 East OOth St. 
Oidahoma City 2, Okla., 
806 Colcord Bldg. 
Phoenis, Arinona, 112-110 West Jackson 
Salt Lake City 1, Utah, 

e04 Walker Bank Bldg. 
San Franeisco 3, Calif., 

1245 Howard St. 
Spokane 8, Wash., 

910 Old National Bank Bldg. 
Wichita 2, Kansas, 

430 So. Commerce St. 

Colorado Iron Works Conspany * 45 
Denver. Colo., 1624 Setenleenth St. 
Kingston, Ontario, Can., 

Canadian Loco. Wka. Co. 
VancouYer, B. C., Can., 

Vancouver Iron Wks.. Ltd. 
Johannesburg, So. Africa, 

Head. Wrightson & Co. 
Stockton on Tees, Eng., 

Head, Wrightson & Co. 
Granville, N. S. W., 
Tlie Clyde Eng. Co., Ltd. 

Colorado National Bank 
Denver, Colo., 17th & Chanijia St. 

Colorado Transcript 
Golden. Colorado 

Coon Porcelain Company * 
Golden, Colorado 

CralB-Frederiek Chevrolet .. . 
flolden. Colo.. 13th & Ford St. 

D(liter Concentrator Co.* 
Fort Wayne, Ind., 911 Glasgow Ave. 
New York, N. Y. . 104 Pearl St. 
NesqnehonlnE. Fa. , 231 E. Catawissa St. 
Nlbhlna, Minnesota, P. 0. Box 777 

AAdvertised in Year Book of "Mines" Men, 
3948, 

46 

Birmingham, Alabama, 
930 2nd Ave. North 

Denver Equipment Conipany * 3 
DenTer 17, Coio.. 1400 i7th Street 
New York City 1, N. Y. , 

4114 Empire State Bldg. 
Chicago 1, 1123 Bell Bldg., 

307 N. Micliigaii 
Toronto, Ontario, 45 Bichmond St., W. 
Vancouver, B. C , 

305 Credit Foncier Bldg. 
Mexico, D, F , , EdiScio Pedro da Gante, 
Gante 7. 
London E . C. 2, England, 

Salisburj Houso 
Johannesbure. S. Africa, 8 Village Road 
Bichmond. Australia, 530 Victoria Street 

Denver Fire Clay Company 7 
Denver, Colo. 
Sait Lake City, Utah, P. 0. Box 836 
E l Paso, Texae, 209 Mills Bldg. 

Denver Machine Shop 
Denver, Colo., 1403 Blake St. 

Denver & Ria drande Western R.R. Co 
Denver, Colo., 1531 Stoul St. 

Denver Sewer Pipe & Clay Co 
Denver, Colo., W. 45th Ave. & Fox 

Denver Steel & Iron Works Co 

Denver, Colo., W. Colfax Ave. k Larimer 
du Pont de Nemours & Company, E . I 

Denver, Colo., 444 Seventeenth St. 
Wilmington, Delaware 
San Francisco, Calif., I l l Sutter St. 

Dorr Company, The * „ 
New York 22, N. Y., 570 Lexington Ave. 
Atlanta, Wm. Oliver Building 
Toronlo, BO Richmond St., W. 
Chicago, 221 N, LaSalle Streei 
Denver, Cooper Building 
Loa Angelea, 811 W. 7th St. 

Duvall-Davidson Lumber Co 
Golden, Coio., 1313 Ford St. 

Eastmen Oil Well Survey 
Denier, Colorado 
1360 Speer Blvd. 

Eaton Metal Products Company 3 
Denver, Colo., 4800 York Hi, 

Edison, Inc., Thomas A 
West Orange, New Jersey 

Eimoo Corporation, The * 
Chicago, H i . , 333 No. Michigan Ate. 
E i Paso, Texas, Mills Bldg. 
New York, N. Y., 330 W. 42nd St. 
Sacramento, Calif., 1217 7Lh St. 
SaU Lake City, Utah 

Empire Foundry Co 
Denver, Colo., 130 Larimer 

Expioration Service Co 
Barllcsviile, Okla., Bos 128y 

First National Bank 
Golden, Colo. 

Florence Mchy. & Supply Co 
Denver, Colo., Equiiahle Bldg, 

Fiuor Corporation, Ltd 
Los Angeles, Calif., 403 W. Bth Sireei 

Fosi Drug Company 
Golden, Colo. 

Foss, Inc., M. L 
Denver, Colo., 1901 Arapahoe 

Frobes Company * 
Salt Lake City, Utah, 
156 West 4th Street South 

Frontier Reltning Company 
Denver, Colorado, Boston Bldg. 
Cheyenne, Wyoming 

Frost Geophysical Corp 
Tuisa, Okla. 
Box 68, 4410 So. Peoria 

Gardner-Denver Company 2 
(juincy, Illinois 
Denver, Colorado 
Butte, Mont., 215 E . Park St. 
Bl Paso, Texas, 301 Ban Francisco St. 
Salt Lake City, Ulah, 

l.SO West 2nd South 
Loa Angeles, Calif., 845 E . 61st St. 
San Francisco, Calif., 811 Folsom St. 
Seattle, Wash.. 514 ifirat South 

Gates Rubber Company * 
Birmingham, Ala., 

801-2 Liherty National Life Bldg 
Chicago, ni., B49 West Washington 
Dailas, Texas, 2213 Griffin 
Denver, Coio., 999 Sonth Broadway 
Hoboken, N. J . , Terminai Building 
Los Angeles, Calif., 

2240 East Washington Blvd. 
Portland, Ore., 333 N. W. Fifth Avenue 
San Francisco, Calif.. 1090 Bryant St. 

General Eiectrie Compaiw 
Schenectady, New York 

General GeophysUal Co 

Houston. Texas 

Geolograph Co., Inc 
Oklahoma City, Okla.. P. 0. Sox "1291 

Geophoto Services _ 
Denver, Colorado, 

305 Ernest li Cranmer BIdg. 

Gibraltar Equipment & tifg. Co. * 
Alton, I I L , P. 0. Bos 304 

Golden Motors 
Goiden, Colorado, 
1018 Washington Ave. 

Golden Savings & Loan Assoc 
Goiden, Colorado, 808-13th Si. 

Golden Theafre 
Golden, Colorad0 

G. G. Grigsby * 
Desioge, Missouri 

Grisham Printing Coinpany A 
Denver, Colo., 925 Eighteenth Street 

Mrs. A. J. Gudo 
Golden, Colo.. P.O. Box 374 

Hassco, Inc 
Denver, Colorado, 1745 Wazee St. 

Heiiand Research Corporation * 
Denver, Colo., 130 East Sth Ave. 

Hendrie & BoithoH Co. * 
Denver, Colorado, 1659-17tii St. 

Hercules Powder Company * 
Denver, Colo., 650-I7th St. 
Wllffilngton, Delaware, 737 King Street 

Heron Engineering Co. - 14 
Denver, Colo., 2000 So. Acoma 

Hiiger & Watts Ltd 
Watts Division, 48, Addington Sq., 

London, S.E.S. England 
Holland House, The 

Goiden, Colorado 
Humphreys Investment Co 

Denver, Colo., 1st Nat'l Bank Bldg. 
Husky Oil & Refining Co 

Calgary, Alberta, 531 Eighth Ave. West 

Independent Exploration Co 
Houston, Texas, Esperson Bldg. 

Independent Pneumatic Tool Co 
Denver. Colorado, 1040 Speer Blvd. 

Ingersoll-Rand * 
Birmingham, Aia., 1700 Third Ave, 
Butte, Mont., 845 S. Montana St. 
Chicago, II!., 400 W. Madison St. 
Denver, Colo., 1637 Blake St. 
EI Paso, Texas, 1015 Texas St. 
Kansas City, Mo., 1006 Grand Ave. 
Loa Angeles, Calif., 1480 E . 4th St. 
Klaniia, P. L , Earnshaws Docks Ic 

llonolulii Iron Works 
New York, K. Y. , 11 Broadway 
Pittsburgh, Pa., 

706 Cliamber of Commerce Bldg. 
Salt Lake City^^ Utah, 

144 8. W. Temple St. 
San Francisco, Calif., 350 Brannan St. 
Seattle, Wash., 526 First Ave. So. 
Tulsa, Okla., 319 E . 5lh St. 

Intermountain Exploration £ 
Engineering Co 

Casper, Wyoming, 214 Cottman Bidg. 

Ives, Richard 
Denver, Colo., 661 W. Colfax Ave. 

Jeffrey Manufacturing Company A 
Columbus, Ohio, 940-99 No. Fourth St. 
Denver, Colo., E . & C, Building 

Joy iHanufacturing Co. * 
Henry W. Oliver Bidg., Pittsburgh, Pa. 

Keliogg's Hardware, inc 
Goiden, Coio., 12X7 Washington Ave. 

Kendrick-Beliamy Company * 3S 
Denver 2, Colo., 1641 California St. 

Klstier Stationery Conipany * 45 
Denver, Colo. 

Krai is, Dan -
Abilene, Texas 
Box 1992, 230 White Bldg. 

Lake Sliore Engineering Company 9 
Iron illouiltain, Jliciiigiin 

Lane-WelPs Co 
Lo.'; Angeles 11, Calif. 
5610 So. Solo St. Link-Belt Company * 
Chicago, 111., 300 W. Pershing Kd. 
Atlanta, Ga., 1116 Murphy Ave., S.W. 
Indianapolis, Ind., 220 S. Belmont Ave. 
San Francisco, Caiit., 400 Paul Ave. 
Philadelphia, Pa., 

2045 W. Huntington Park Ave. 
Denver. Colo . , 1626 Wazee St . 
Toronto, Can., Eastern Ave. & Leslie St. 

Lufkin Rule Go 
Saginaw, Slich^an 

Machine Controls & Specialty Co 
Abilene, Texas 
Box 1867 

Manning, Fred M . , Inc 
Denver, Colo., Continental Oil Bidg. 

Martin Decker Corporation , 
Uns Beach, Calif. 

McEiroy Ranch Company 
Ft. Worth, Texas, 506 Neil P. 

Anderson Bidg. 

HcFariane-Eggers Mchy. Co 
Denver, Colo.. 2703 Blake St. 

McKeehen Clothing Co 
Golden, Colo., 1222 Washington Ave. 

Merrick Scale Mfg. Co. * 
Passaic, New Jersey 

Metai Treating & Research Co. 42 
Denver 3, Colo., 651 Sherman St. 

Metropolitan Barber Shop 
Golden, Colorado 

Midwest Steel & Iron Works Co 
Denver, Colo., 25 Larimer St. 

Mino & Smelter Supply Company ... . 6 
Denver, Colorado 
E l Paso, Texas 
New York, N. Y. , 1775 Broadway 
Salt !,ake City, Ulah 
Klontreai, Canada, 

Canadian Vickera, Ltd. 
Santiago, Chile, W. B. Judson 
Lima, I'eru, W. B. Judson 
Manila, P. I., Edward J. Neil Co. 

Mines Magaiine * — 42 
Denver, Colo., 734 Cooper Building 

Morse Bros. Machinery Company 9 
Denver, Colo., 2900 Broadwa>, 

P. 0. Box 1708 

Mosebach Elect, & Supply 
Pittaburgh, Penna, 
1115 Arlington Ave. 

Mountain States T. & T . Co 
Denver, Colo., 931 14th St. 

National Fuse & Powder Company * 3 
Denver, Colo. 

National Tifanium Co 

Nuclear Development Lab 
Kanaas City, Mo.. Box 7S01 

Company 
Marion, Ohio 

Paramount Cleaners 
Golden, Colo.. 809 12th St. 

Parker & Company, diaries Q. 3 
Denver, Colo.. 2114 Curtis Street 

Price Company, H. C. * 
Bartlesviile, Okla. 
Los Angelea, Calit. 
San Francisco, Calif. 

Professionai Cards - 4, S 

Public Service Company of Colo. * 
Denver, Colo., Gaa & Electric Bidg. 

Reed Roller Bit Co 
Houston 1, Texas 

lioebling's Sons Company, John A. * 
Trenton, New Jersey 
Denver 16, Colo., 4801 Jaclison St. 

Seismic Explorations, Inc 

Seismograph Service Corporation 
Tuisa, Oidahoina 

Sinclair, Harry tHard Rock) * 
Denver. Colo., 2224 Welton St. 

Spang S Coinpany 
liuller, Pennsylvania 

Stearns-Roger Mfs. Company * 43 
Denver, Colo., 1720 California St. 

Stephan Corporation, The 
Sacramento, Calif.. 
Bt. 8, Box 1782, Freeport Blvd. 

Stephens-Adamson Mfg. Go 
Aurora, Illinois 
Los Angeles. Caiif. 
Belleville. Ontario, Canada 

Stonehouse Signs, Inc. * _ 
Denver, Colo., 842 Larimer St. 

Strawn's Book Store 
Golden, Colo.. 1205 Washington Ave. 

Thomas-Hickerson Hotor Co 
Denver. Coio., 1000 E. 18lh Ave. 

Topside Oil Company ^ 

Denver, Colorado. Symes Bldg. 

Ultra Violet Produets Co., Inc 
So. Pasadena, Calif. 
145 Pasadena Avenue 

Union Supply Co _ 

Denver, Coio., 1920 Market St. 

tinited Geophysicai Company, Inc 
Tulsa 3, Okia.. 822 Thompson Bldg. 
Pasadena 1, Calif., 595 E . Colorado St. 

Vuloan iron Works Co 
Denver, Colo., 1423 Stout St, 

Wayne L-a bora tories, The 
Waynesboro, Pa. 

Western Machinery Co. * _ 
San Francisco 7, Calif., 760 Folsom St, 

Western Oil Tool & Mfg. Co 
Casper, Wyo., Box 260 

Wiifiey & Sons, A. R. * Bach covaff 
Denver, Colo., Denham Bldg. 
New York City, 1775 Broadway 

Yuba Manufacturing Company 42 
San Francisco, Calif., 351 California St. THE MINES M A G A Z I N E ® D E C E M B E R , 1950 

TABLE 4.—̂ *̂'' ——- \ \ nesst r \ 

pen- ftbrasioiv-
sity. -factor 

• cc- • 

97 

6B3 
6&3 
6S2 

0-63 
0.S9 

100 Std,: 

\a.29 

\0 

.06 W-aa 

" . s v.oao.o» 

7-79 

: ,,8p 

.3?!. 

\o.34 So. 40 y.78 

1 4 

42. 

W h e r e v e r i r o n o r steel m e e t s a b r a 
s ive m i n e r a l s , h o w t o s p e c i f y t h e best 
w e a r - r e s i s t i n g m a t e r i a l s Z 
Textbook information is scanty, and large 
scale wear tests are tedious, expensive and too 
often inconclusive. 

ihiiicast.aK^—-^^^^^ Reprints of an informative and authoritative 
' ^ ^ ^ ^ ^ ^ paper (published by the American Institute 

of Mining and Metallurgical Engineers), giv-
ing the statistical results of extensive wear 

l̂ tooo'F- " - j g g j g a range of grinding ball mat
erials, are now available. 
Copies of this paper are available to interested 
engineers and metallurgists. Although the 
data apply specifically to wear tests on griiid-
ing balls, there is a wealth of comparative 
information listed in the form of "abrasion 
factors" for forged and cast steels, chill cast ^ 
irons, white irons, etc., which can be applied 
to many other abrasive conditions encoun^ 
tered in the mineral industry. 

Sefid now fiir reprint on Wear Tests 

Satin 

xooo - - , . . 

IS 

in sand. 
Cool C00II 

Please send FREE the 

32 pp. reprint on " Wear Tests " 

Name 

Company •• 

Address 



W i l f l e y Centrifugal Pumps are at 

work in the Ci ty of Miami rotary 
k i l n plant disposing of sludge 
formed in softening water. The 
50 per cent solid calcium car
bonate s ludge f rom the wash 
mi l l is carried to the thickener 
tanks and the 20 .3 per cent 
thickener underflow is pumped 
up to a slurry feeder on the top 
floor of the k i ln feed bui lding. 
D e p e n d a b l e W i l f l e y p u m p s 
d e l i v e r the u n i f o r m product 
necessary for h i g h e f f i c i e n c y 
operation. 

W i l f l e y Pwswps deliver continuous, 
trouble-free, low-cost performance plus 
worthwhile power savings in handling 
sands, slurries or slimes. Complete in-
terchangeability ot parts —from rubber 
to metal, or metal to rubber. A n eco
nomical size for every purpose. Indi
vidual engineering on everyapplication. 
Write oj-Wire for complete details of our 
new M O D E L " K " pumps —engineered 
for greater pumping economy. 

C O M P A N I O N T O T H E F A M O U S W I L F L E Y A C I D P U M P 


