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. . . a hand in tMngs to come 

C r e a t i n g a s t r a n g e w o r l d o f c o l d 

T h e co ldes t n a t u r a l t e m p e r a t u r e ever r eco rded—100 degrees 

b e l o w z e r o — o c c i i r r e d i n the A n t a r c t i c . B u t the people o f U n i o n C a r b i d e are 

p r o d u c i n g t empera tu re s a l l the w a y d o w n to m i n u s 450 degrees . . . a p p r o a c h ­

i n g abso lu t e zero! 

S t a r t l m g t h i n g s are b e i n g done a t t h i s u n e a r t h l y c o l d t e m p e r a ­

tu re . M a n y t y p e s o f l i v i n g t i ssue are b e i n g p re se rved , a n d resea rch is n o w w e l l 

u n d e r w a y i n f r e e z i n g w h o l e b l o o d . C e r t a i n m e t a l s become pe r f ec t c o n d u c t o r s 

o f e l e c t r i c i t y — a ra re q u a l i t y w h i c h m a y b r m g greater e f f i c i ency t o e l ec t ron ic 

e q u i p m e n t . A n d , f o r o v e r fifty years , U n i o n C a r b i d e has u sed these u l t r a - l o w 

t e m p e r a t u r e s t o t u r n a i r i n t o l i q u i d . . . t h e n e x t r a c t o x y g e n , a r g o n , n i t r o g e n 

a n d o the r a t m o s p h e r i c gases i n the i r p u r e f o r m . T h e y are p r o d u c e d o n a 

m a r o m o t h scale t o mee t the grea t d e m a n d f r o m i n d u s t r y . 

W o r k i n g w i t h s u c h ex t reme c o l d i s s t i l l a y o u n g science k n o w n 

as c ryogen ics . I t i s o n l y one o f m a n y areas i n w h i c h the peop le o f U n i o n 

C a r b i d e are s t r i v i n g t o m a k e t o m o r r o w a be t t e r w o r l d . 

Learn about the exciting work going 
on now in gases, carbons, chemicals, 
metals, plastics, and nuclear energy. 
Write for "Products and Processes" 
Booklet K, Union Carbide Corpo­
ration, 30 East 42nd St., New York 
17,N.Y. In Canada, Union Carbide 
Canada Limited, Toronto. 

. . . a l i a n d -

i n t h i n g s t o c o m e 
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CLASS NOTES 
1882-1930 

A U G U S T H . C H A T I N , '16, picks up 
his mai l at P . O . Box 586, Walsenburg , 
Colo. 

N E I L E . J O H A N S O N , '22, lias moved 
from Golden, Colo., to 1693 Reed St., Apt . 
2, Denver IS, Colo. 

W U H E N Y U , '22, may be addressed 
c/o Hsinchu Coa i M i n i n g Co. , Hsinchu, 
T a i w a n (Formosa) . 

N O R M A N E , S E A R S , '2+, lives at 24+ 
Jefferson, T w i n Fal ls , Idaho. 

F R A N C I S X . C O R B E T T , x-'26, may be 
addressed at 1080 Sherman, Denver 3, 
Coio. 

R. B . M A H A N , x-'29, has moved from 
Nelson, B . C , to Hixon , Bri t i sh Columbia, 
Canada . 

W I L L I A i V I E . W A L L I S , '30, and family 
have moved f r o m Stamford Conn. , to 
Turtlebacic R d . , N e w Canaan , Conn. 

1931-'40 
L T . C O L , A L L A N P. N E S B I T T . '38, 

formerly stationed in T e h r a n , Iran, re­
ceives mail at San Francisco Fie ld Office, 
E I G , 700 Montgomery St. Bldg . , W a s h ­
ington & Montgomery Sts., San Francisco 
11, Cal i f . 

R I C H A R D V . S A U S A , '39, is l iv ing at 
+38 Youngfield D r . , Youngstown, N . Y . 

L A W R E N C E H . B E L L , JR. , '+0, Hves 
at 37 W . Thomas , Phoenix, A r i z . 

1941-'45 
E V E R E T T L . C A M P B E L L , '+3, is resi­

dent manager of Nanico International, 

Inc., with mai l ing address Box 677, 
T r i p o l i , L i b y a . 

R I C H A R D L E E S C O T T , '+2, lives at 
1810 S, St. Paul , Denver 10, Colo. 

L U I S G . M O R A L E S , '+5, is exploration 
manager for Tennessee Argent ina , S. A . 
H i s address is 11 A r t h u r A r a r i p e G a v e a , 
Buenos Aires , Argent ina , S. A . 

G E O R G E S. S M I T H , '+5, lives at 3508 
N W 25, Oklahoma Ci ty 7, Okla . 

1946-'50 
T . J . B A R B O U R , '+7, is sales engineer 

for C . W . D e a n & Associates. H i s mai l ­
ing address is 1270 W . Perkins R d . , 
Memphis 17, T e n n . 

Z O I L O T O L E N T I N O , JR. , '47, is l iv­
ing at 276 S. Sherman St., Denver 9, 
Colo. 

W I L L I A M G . C U T L E R , '48, has 
moved from Salt Lake City, Utah, to 
3218 Donegal R d . , E l Paso, Texas . 

C U R T I S L . H O R N , '48, has changed 
his address f r o m Bellaire, Texas , to 12206 
Pebbie Brook D r . , Houston 24, Texas . 

C O L . W I L M O T R. M c C U T C H E N , '48, 
U . S. A r m y officer in the Corps of E n g i ­
neers, has been transferred f rom Carl is le 
Barracks , Pa. , to A l e x a n d r i a , V a . , where 
his address is 2422 T a y l o r A v e . 

R O B E R T M . F R O S T , '48, is l iv ing at 
2220 Shawnee R d . , L i m a , Ohio, 

A L A N L . S T E D M A N , '48, has moved 
from A r v a d a , Colo., to 1007 W , 21st St., 
Cheyenne, W y o . 

E D W I N T . W O O D , '48, has left M o a b , 
Utah, for 1657 M i l l b r o o k R d . , Salt Lake 
City, Utah . 

M A N U E L D E B . D I A S , '50, receives 
mail at P . O . Box 47, Quelimane, M o c a m -
bique, Portuguese East A f r i c a . 

C L I F F O R D M . C H A P P E L L , '49, unit 
iiead, M a r t i n Co., lives at 3603 S. Hudson, 
Denver 22, Colo. 

G L E N N D I A L , JR. , '49, receives mai l 
at P . O . Box 7674, Lakewood IS, Colo. 

R A Y M O N D B . F R A N K L I N , '49, is as­
sistant division geologist for Texaco with 
maiHng address P . O . Box 252, N e w O r ­
leans, L a . 

H A R R Y D . H A L L , '49, lives at 12 
Johnson PI., E l l io t Lake, Ontario, Canada . 

D A V I D C . J O N E S , '49, has moved 
from Denver, Colo., to 2332 A s h St., B i l i ­
ings, Mont. 

R O G E R D . J U D S O N , '+9, is staff geo­
physicist for Chevron Oi] Co, with mai l ­
ing address P . O . Box 22227, Houston 27, 
Texas . 

R O B E R T C . M c C A I N , '49, geologist for 
Petrobras, lives at C a i x a Postal 585, Sal­
vador, Bahia , Bras i l . 

T H O M A S A . A L L A N , 'SO, owner of 
A l l a n Pump & Supply Co. , has moved his 
business address to 1721 Lincoln St., Grea t 
Bend, K a n s . 

J O H N H . C H U R C H , '50, geologist for 
E l Paso Natura l Gas Co. , lives at 5212 
Danny D r . , E l Paso, Texas . 

H E R B E R T D . C R O N I N , '50, is man­
ager of fabrication f o r Nat ional Research 
Corp . , Cambridge , Mass . H e lives at 285 
W i i s o n R d . , Nahant, Mass . 

C. M . M c D A N I E L S , 'SO, is Hving at 
133 W y o m i n g Ave . , Bi l l ings , Mont . 

F . T . Q U I E T T , '50, is l iv ing at 1362 
H a r o l St., E l Cajon, C a l i f . 

Federa!-Sas Hills Partners uranium mi! 

I V I I N I N G A N D T H E F U T U R E 

Because man must look to natural resources for basic 

progress, the mining induslry has an imHmited future for 

expansion and an unlimited opportunity for individuals 

seeking a satisfying career. 

Federal Resom^ccs Corporation and the Gas Hi l l s Ura­

nium Company are proud to be a part of this industry and 

proud of their mining and mill ing activities in the West. 

FEDERAL-GAS HILLS PARTNERS 

Federal Resources Corporation • Gas Hills Uranium Co. 

Chemical and Metallurgical Products 

for the Processing and 

Agricultural Industries 

S U S Q U E H A N N A 

W E S T E R N I N C . 

RIVERTON, 

WYOMING 
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B R O O K D . T A R B E L , '50, is engineer, 
evaluation, property acquisition and sec­
ondary recovery, Helmerich & Payne, Inc., 
with mai l ing address 600 First National 
Bidg . , T u i s a 3, Okla . 

1951 
L A R R Y E . O ' B R I A N ' s new address is 

449 C y A v e , , Casper, W y o , 

P A U L A . H E A D lives at 2351 N . 
Hampton, Tucson , A r i z . 

R. B . O W E N has moved f r o m Corpus 
Chris t i to 2012 W . H a r v e y , M c A l l e n , 
Texas . 

E V E R E T T M . P A T T E R S O N , general 
foreman for Inland Steel Co., lives at 
1604 Lake St., W h i t i n g , Ind. 

W I L L I A M A . P R E S T R I D G E is con­
sulting engineer with address 418 M i m s 
Bldg . , Abi lene, Texas . 

L T . C O L . J O H N E . V E A T C H may be 
addressed c/o Clarkson College of T e c h ­
nology, Potsdam, N . Y . 

1952 
H . E . B L A C K B U R N , JR. , receives mai l 

at Rte. 2, Box 2Y3, Las A n i m a s , Colo. 

C A R L E . B O C H O W , process engineer 
for Howe-Baker Engineers, lives at 313 
W . Fourth St., T y l e r , Texas . 

C H A R L E S J . C U R T I S has moved from 
Ar l ing ton , V a . , to 701 Sideburn R d . , F a i r ­
fax, V a . 

J A C K D . C U T T E R , petroleum engi­
neer for P a n Amer ican Petroleum Corp. , 
may be addressed P . O . Box 873, Midwest , 
W y o . 

K A R L K N U T S O N ' s address is 40 Os­
w a l d A v e . , Pittsfield, Mass . 

W A L T E R J . L O C H M A N N , metal lurgi­
cal engineer for Shell O i l Co. , lives at 
476 Hami l ton B l v d . , W o o d River , 111. 

G E O R G E E . T A R B O X , 6006 V e r n o n 
A v e . , Lubbock, Texas , sent in the ad­
dresses of three miners whom we were 
carry ing under "Address Unknown." D a t a 
cards were mailed to Robert H . D u n -
woody, '49; Paul M . Bollheimer, '51, and 
John J . Freeburg, '52, and we hope to 
have their ful l addresses by the time the 
1960 Directory goes to press. 

R O B E R T G , W I L S O N , 2606 E . Poplar, 
Victoria , Texas , is working for U n i o n 
Carbide Chemicals Co. as an instrument 
engineer at the Seadrift plant in Port 
L a v a c a , Texas . 

F O R R E S T S. W O O D S I D E , JR. , geolo­
gist for Sunray Mid-Cont inent O i l Co. , 
has moved from W h e a t Ridge, Colo., to 
1050 N . Y a l e A v e . , W i c h i t a 8, K a n s , 

1953 
B E R N A R D F . B U R F O R D , geologist, 

has moved f r o m San Antonio to 1037 
H a r r i s o n , Corpus Christ i , Texas . 

J O H N G . U N D E R W O O D is laboratory 
metallurgist for A l g o m a Steel Corp. , Ltd . , 
with mai l ing address 170 Palace D r , , 
Sault Ste. M a r i e , Ontario, C a n a d a . 

1954 
J O H N C . C A P S H A W , petroleum engi­

neer for John W . Mecom, lives at 429 
Hawthorne, No . 6, Houston 6, Texas . 

D R . F . K . K A B B A N I is assistant direc­
tor for mineral affairs, Saudi A r a b i a n 
government. H i s address is Airport -Palace 
R d . , J i d d a , Saudi A r a b i a . 

J A M E S H . N I E N A B E R , formerly with 
A m e r i c a n Overseas Petroleum in A n k a r a , 
T u r k e y , advises that his new address is 
4104 Ranier Ct. , Ft. W o r t h , Texas . 

N E W E L L H . O R R , . JR. , has moved 
from Pittsburgh to R. D . No. 2. W e x f o r d , 
P a . 

S. W . T O W L E has moved f r o m Tucson 
to Douglas, A r i z . , where his P . O . Box is 
376. 

1955 
R I C H A R D J . K E H R W A L D ' s new ad­

dress is 1804 Amhurst , Casoer, W y o . 

J O H N P. M c K E N Z I E , _ JR. , technical 
sales representative, Chicago District, 
Shell Chemical Co. , lives at 212 S. Central 
A v e . , Clayton 5, M o . 

D A V I D H . M c M U R R I N , petroleum en­
gineer for Sinclair Venezuelan O i l Co. , 
may be addressed c/o Sinclair Venezuelan 
O i l Co. , Apar tado 1706, Caracas , Vene­
zuela. 

C H E S T E R N O R S T R O M ' s address is 
920 S. 555 W , Cedar City, Utah. 

R O B E R T E . S M I T H , county engineer 
for Los Angeles County, lives at 7458 
Cleon, Sun Valley, Cai i f . 

1956 
K . W I L L I A M J E F F E R S has moved 

f r o m Norfolk , V a . , to 2504 N . Keni lworth , 
Ar l ing ton 7, V a . 

C H A R L E S A . K O H L H A A S , formerly 
of Hobbs, N . M . , lives at 2442 L a r k D r . , 
Apt . 8, Colorado Springs, Colo. 

R O N A L D L . L E W I S has moved from 
Electra , Texas , to 2836 Newsom Circle , 
W i c h i t a Fal ls , Texas . 

M A J O R W . S E E R Y , 260 W . 1200 
North, Bounti ful , Utah , is senior account­
ant for Kennecott Copper Corp . 

1957 
M I C H A E L E . C A R R is now receiving 

mai l at P . O . Box 5667, E ldorado , Texas . 
H e was l iv ing in Odessa, Texas . 

(Continued on page 8) 

U R A I M I U I V I 

F r o m W y o m i n g ' s vas t storehouse of n a t u r a l resources 

comes u r a n i u m , the f u e l of the f u t u r e . T h e H i d d e n 

S p l e n d o r M i n i n g C o m p a n y , w h i c h operates mines 

i n the G-as H i l l s a rea a n d has p r o m i s i n g interests 

i n the S h i r l e y B a s i n , is p r o u d to be a pa r t of 

th is i n d u s t r y a n d a pa r t of W y o m i n g ' s g row­

i n g f u t u r e . W e are p r o u d , too, of the m a n y 

W y o m i n g people w h o are a m o n g our 

employees. T h e u r a n i u m i n d u s t r y h i 

on l y n o w reached the t h r e s h o l d of 

i t s great po ten t i a l , a n d W y o m i n g ^ 

w i l l have a n i n c r e a s i n g l y im­

por tan t role i n the advance­

ment of the A t o m i c age. 

F U E L . . . 

Nuclear energy — from Uranium — is being used 
to power modern Electric Power Plonts, and v/ill 
be used lo pov^er Huge Oceon Liners, Trains and 

Airplanes, to name 
only a few 

A 
f 

T H E H I D D E N S f f = » L E M D O I = S I V I I B M I I M G O O -

O n e o f A m e r i c a ' s L a r g e s t U r a n i u m C o r p o r a t i o n s First Security Building, Salt Lake City, Utah 
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Geochemical Research 
Laborafory Esl-ablished 

T h e C S M Geology Department 
has received approval and funds for 
the establishment of a Geochemical 
Research Laboratory. T h e laboratory 
is being set up by the school as a co­
operative effort between the Geol ­
ogy and Chemistry Departments and 
w i l l be located in the Chemistry 
Bui ld ing . Organizat ion of the labo­
ratory is under the direction of D r . 
M . A . K l u g m a n . 

Ini t ia l investigations w i l l involve 
preliminary work on sulfides and on 
trace element dispersion around ore 
bodies. A joint project w i th D r . Ray 
Bisque of the Chemistry Department 
w i l l investigate the calcium-magne­
sium ratio variation away f rom min­
eralization in carbonate rocks. 

In addition to both basic and ap­
plied research, tbe laboratory is ex­
pected to become an important part 
of the Geology Department's gradu­
ate program. Graduate students w i l l 
bave the opportunity to util ize the 
laboratory facilities in research and 
thesis work related to ore deposition. 

Wyoming Mineral Production 
$395.3 Million in 1959 

M i n e r a l production in W y o m i n g 
was valued at $395.3 mi l l ion in 1959, 
a 7 per cent increase over 1958, ac­
cording to the Bureau of Mines , 
Uni ted States Department of the In­
terior. Al though a l l three mineral 
groups—fuels, nonmetals, and metals 
—contributed to this growth, mineral 
fuels continued to supply the bulk of 
tbe value. 

N o beryl, copper, feldspar, or gold 
were reported produced in 1959, and 
small decreases in output were re­
corded for cement, iron ore, and nat­
ural gas. However, the loss in income 
f rom the lack of, or decrease in , out­
put of these commodities amounted to 
only $2.3 mi l l ion . T h e continued 
gain in output of petroleum was one 
of the more important contributing 
factors to the increased value of out­
put in W y o m i n g because this com­
modity accounted for 81 per cent of 
the total value in 1959. N o Of f i ce 
of Minera l s Explorat ion { O ' M E ) 
contracts were wri t ten during the 
year. 

Geochemical Prospecting 
Courses Being Taught 

Universi ty professors who have in­
troduced academic courses on geo­
chemical prospecting include D r . H . 
E . Hawkes of the Universi ty of C a l ­
ifornia, H a r o l d Bloom of the Colo­
rado School of Mines , Leo M a r k 
Anthony of the Universi ty of Alaska, 
and D r . M o r r i s F . Stubbs of N e w 
Mex ico Institute of M i n i n g and 
Technology. 

Each of these courses can trace its 
origin back to D r . T . S. Lovering's 
Geochemical Explorat ion Branch of 
the U S G S at Denver Federal Center 
where a short course in geochemical 
prospecting is open to the public for 
about two weeks each year. 

M r . Bloom and D r . Hawkes give 
academic credit for their courses 
which consist of lectures of straight 
geochemistry using textbooks such as 
Mason's and Rankama and Bahama's, 
and laboratory periods using geochem­
ical prospecting techniques. 

John D . Sargent of Casper, W y o . , 
recently taught an eight-weeks' course 
on Geochemical Prospecting at Cas­
per College. 

(Continued on page 10) 



Accurate to one ten thousantith of one percent. With hearth, are sped to the lab via pneumatic tubes, in 

this new "Direct Reader" Spectrograph, CF&I main- minutes, a complete spectrographic analysis is ready, 

tains extraordinary control over each melt of steei. This "controlled chemistry" means Grinding Balls 

Samples, tal<en from the blast furnace or open and Rods that wear longer, grind more efficiently. 

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

I n g r i n d i n g r o d s , C F & I obse rves s i m i l a r s t a n d ­

a r d s . S p e c i a l a n a l y s e s o f h i g h c a r b o n s teels a r e 

h o t - r o l l e d a n d m a c h i n e - s t r a i g h t e n e d to c lose t o l e r ­

ances , f r o m l Y z " t o 4" d i a m e t e r i n w h a t e v e r l e n g t h s 

o r d e r e d . C F & l ' s c o n t r o l l e d c h e m i s t r y t e c h n i q u e s 

r e s u l t i n g r i n d i n g r o d s t h a t h a v e e x c e l l e n t w e a r i n g 

p r o p e r t i e s , r e s i s t i n g b e n d i n g o r p r e m a t u r e b r e a k ­

age. 

F o r t h e c o m p l e t e s t o r y o n t h e a d v a n t a g e s of 

C F & I G r i n d i n g B a l l s a n d R o d s , g e t i n t o u c h w i t h 

y o u r l o c a l C F & I S a l e s Of f i ce . 

other CF&I Steel Products for The Mining Industry 

CF&I Mine Rail and Accessories • CF&I Rock Bolts • Realock Metallic Fabric 

CF&I Industrial Screens • CF&I-Wickwlre Rope • C F & l Grader Blades 

M I N I i ^ C I P R O D U C T S 

T H E C O L O R A D O F U E L A N D I R O N C O R P O R A T I O N 

In ihe Wes/.- THE C O L O R A D O FUEL A N D IRON C O R P O R A T I O N - A l b u q o e r q u e • Amari l lo • Billings • Boise • BuHe • Denver • El Paso • Ft. Worth • Houston 

Konsas City • Lincoln • Los Angeles • Oak land • Oklahoma City • Phoenix • Portland • Pueblo • Salt Lake City • San Leandro • Seattle • Spokarie • Wichi ta 

(n fhe £0slj WICKWIRE SPENCER STEEL D i V l S l O N - A l l a n t a • Boston • Buffalo • Chicago • Detroit • N e w Orleans • New York • Philadelphia 

C F & I t akes g r e a t c a r e i n t h e s e l e c t i o n o f s teels used 

i n i t s g r i n d i n g b a l l s a n d r o d s . F o r e x a m p l e , e a c h 

s i z e b a l l f r o m the s m a l l e s t t o t h e l a r g e s t (%" to 5" 

d i a m e t e r ) m u s t h a v e t h e p r o p e r c o m p o s i t i o n to 

g i v e t h e bes t b a l a n c e b e t w e e n h a r d n e s s a n d t o u g h ­

ness . C F & l ' s m o d e r n s p e c t r o g r a p h i c e q u i p m e n t as ­

su re s y o u b a l l s w i t h t h e c o r r e c t c h e m i s t r y i n r e l a ­

t i o n t o t h e i r s ize . I n f a c t , C F & I uses d i f f e r e n t s teels , 

d e p e n d i n g o n the b a l l s ize r e q u i r e d . T h i s c h e m i c a l 

c o n t r o l p a y s o f f i n y o u r m i l l because C F & I b a l l s 

h a v e g r e a t e r r e s i s t a n c e to a b r a s i o n , w i t h s t a n d 

i m p a c t , a n d g r i n d a t l o w e r cos t . 
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E. L Anders. Jr., M.S.. '50 
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CLASS NOTES 

(Continued from page 4) 

G U I D O D E L C A S T I L L O , x-'S7, is with 
Cerro de Pasco in Peru, S. A , 

R O B E R T R. S T O D D A R D , JR. , geolo­
gist for Standard O i l Co. of Ca l i f . , lives 
at U 2 W . Jeffrey, A p t . G , Bakersfield, 
C a l i f . 

G O R D O N P . T A Y L O R , 290 M St., SaU 
Lake Ci ty 3, Utah , is min ing engineer in 
training vrith U . S. Smelting, Refining & 
M i n i n g Co. 

C H A R L E S R. W O O D , now l iv ing at 
161 N . Ci inton St., Doylestown, Pa. , is 
hydraul ic e n g i n e e r , G r o u n d W a t e r 
Branch , U S G S , 100 N . Cameron, St. 
H a r r i s b u r g , P a . 

1958 
W I L L I A M C . B A G B Y has moved from 

Cambridge , Mass. , to 3642 Locke Lane , 
Houston 27, Texas . 

D O N A L D A . B E A T T I E , geologist for 
Colombian Petroleum Co., lives at A p a r ­
tado Aereo 3434, Bogota, Colombia, S. A . 

I A N A C H O N G B O I S S E L L E , exploita­
tion engineer, C i a Shell de Venezuela, 
lives at Apar tado 19, Maraca ibo , Vene­
zuela. 

J . R A N D A L L B U R K E ' s address until 
Sept. 22 w i l l be 5201 W h a r t o n D r . , Ft. 
W o r t h IS, Texas . 

W H I T L O C K J O N E S is c iv i l engineer­
ing assistant for San Luis Obispo County 
Flood Control and W a t e r Conservation 
District. H e lives at 2428 J . St., Santa 
M a r g a r i t a , C a l i f . 

B O B B Y G . K E R R , senior computer for 
Chevron O i l Co. , may be addressed c/o 
Chevron O i l Co. , P . O . Box 388, A n a h e i m , 
C a l i f . 

G R E G O R Y C . M E Y E R has moved 
from B r i g h a m City, Utah , to 8715 W . 
38th A v e . , W h e a t Ridge, Colo. H e is pro­
pulsion engineer for the M a r t i n C o . 

N O R M A N S. S M I T H , engineer for 
Kennecott Copper Corp . , lives at 456 East 
1st South, Salt Lake City 1, Utah . 

G E R A L D E . V A N S I C K L E has just 
recently reported to th- U S S St. P a u l for 
duty in the Engineering Department, raost 
likely as prospective repair division officer. 
H i s last duty station was at L o n g Beach 
N a v a l Shipyard where he was a ship 
superintendent for 16 months. H i s address 
is L T . J G G . E . V a n Sickle, U S N R , U S S 
St. Paul {CA-73) , c/o Fleet Post Office, 
San Francisco, Cal i f . 

C H A R L E S J . W I D E M A N lives at 3520 
E . Hampton, Tucson, A r i z . 

O L I N D . W H I T E S C A R V E R has 
moved f r o m Ft. W o r t h to M i d l a n d , Texas , 
where he may be addressed c/o Pure O i l 
Co. , Box 671. 

1959 
M A U R I C E A . C H A F F E E has accepted 

a position with the N e w Jersey Zinc Co. 
and is working at the company's Aust in-
vil le, V a . , lead-zinc mine as a min ing 
geologist. Previous to this he was in the 
U . S. A r m y Corps of Engineers as a sec­
ond lieutenant stationed with the 84th 
Engineer Battal ion at Ft. O r d , C a l i f . H i s 
permanent address is 131 F i f t h St., N , W . , 
Pulaski , V a . 

B E R T D A V I D S O N advises that his 
mai l ing address is c /o P a n A m e r i c a n 
Petroleum Corp. , W o r i a n d , W y o . 

J O H N M . F R O S T is in the army with 
mai l ing address: Pvt. J . M . Frost, 
18580699, Det. A , Stu. B n . , U S A I N T C 
(F ie ld ) , Ft . H o l a b i r d , Balt imore 19, M d . 

C H A R L E S J . G U N T N E R , assistant 
chief metallurgist with the Bureau of 
Standards, Boulder, Colo., lives at 819 2nd 
St., Goiden, Colo. 

C . H O W A R D H A M I L T O N , 13003 
Elmcroft , Norwalk, Cal i f . , is research 
metallurgist, Miss i le Div is ion , North 
A m e r i c a n Avia t ion , Downey, C a H f . 

D A V I D R. H I A T T , trainee with C o ­
lumbia Geneva Steel, lives at 2495 W . 
Center, Provo, Utah . 

F R A N K D . H O T T E R has moved from 
Durango , Colo., to 5301 E . 33rd A v e . , 
Denver, Colo. 

P H I L H O W E L L has moved from 
M a r f a , Texas , to 223 W . Sth, Irv ing , 
Texas . 

F R E D A . K U M P F has left Odessa, 
T e x a s for 208 N . T u r m e r , Dumas, Texas . 

R O B E R T A . L A M E has moved from 
West C o v i n a , Cal i f . , to L a m a r , Colo,, 
where his P . O , Box number is 523. 

J O H N M . L A N G S K O V ' s address is 
c/o U . S. Bureau of Agricul ture , Shoshone 
National Forest, Cody, W y o . 

G E O R G E A . L A W R E N C E Is engineer 
trainee for the D o r r - O l i v e r Co. , L td . , 
Bombay 1, India. H i s mai l ing address is 
c /o D o r r - O l i v e r Inc., Westport, Connecti­
cut. 

D O N A L D E . M I C H E L S has moved 
from Englewood, Colo,, to 172S0 W . C o l ­
fax, Golden, Colo. 

W A L T E R L . P E R R Y M A N , JR. , is en­
gineer, Medic ine B o w National Forest, 
Forest Service, U . S, Department of A g r i ­
culture. H i s address is 719 Curtis , L a r a ­
mie, W y o . 

J E R R Y D . R I C H A R D S is junior engi­
neer for Sunray Mid-Cont inent Oi i Co. of 
T u i s a , Okla . H i s address is 24816 New-
halt A v e . , Apt . C , Newhal i , C a H f , 

E B E R H A R D G . R O T H E R , assistant 
mine engineer for Cerro de Pasco Corp . , 
may be addressed c/o Cerro de Pasco 
Corp. , Cerro de Pasco, Peru . 

(Continued on page 56) 

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

M a n u f a c t u r e r of S A F E T Y F U S E 

B L A C K M O N A R C H , S Y L V A N I T E , 

B L A C K , a n d O R A N G E A Z T E C 

ROCKY MOUNTAIN DISTRIBUTOR FOR: 

P R I M A C O R D 
The Multi-purpose Detonating Fuse 

M c e l r o y r a n c h c o m p a n y 
O I L O P E R A T O R S 

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

405 F o r t W o r t h N o t i o n a l Bank Bldg. 

F o r t W o r t h 2, Texas 

703 Wilco Bldg. P. O . Box 392 
Midland, Texas Breckenridge, Texas 

312 Denver U.S. National Center 
Denver, Colorado 

Edward J . Brook, "23 Uoyd W . Madden. "41 
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IngersoU-Rand Hydra-Booms are hydraulically-oper­
ated drill mountings that are designed and built not 
only for greatest ease of operation, but for maximum 
saiety and dependability as well. Check and compare 
these Hydra-Boom features — then make sure your next 
jumbo has all these advantages for faster, safer drillmg. 

1. HOSE SHIELD welded to boom, protects air and hydrau­
lic hoses against damage. Simpler, neater and safer. 

2. SAFETY-LOCK CYLINDERS—big, powerful, double-acting 
for fast operation in either direction. Safety-lock 
check valves prevent creeping or dropping of booms. 

3. B O O M - M O U N T E D OR R E M O T E C O N T R O L S — c a n be 

mounted wherever desired. For fully centralized oper­
ation, they can be combined with remote drill controls. 

4. HYDRAULIC JUNCTION BOXES—short hydraulic con­
nections from end of boom simplify replacement in 
case of wear or damage. 

5. POWER DUMP & SWING—separate cylinders move 
drill guide to any position at the touch of a control 
valve. 

6. PROTECTIVE SHIELD over end of drill-feed extension cyl­
inder prevents damage to the hydraulic connection-
otherwise a vulnerable spot. 

7. SCREW OR CHAIN FEEDS—IngersoU-Rand can supply 
reversible aluminum-shell screw feeds from 30" to 
144", as well as air-driven chain feeds to any practical 
length. 

8. FULL LINE OF HEAVY-DUTY DRIFTERS-with the right 
combination of weight, power and bore size for any 
application. 

9. TRAVELING CENTRALIZER prevents whipping and fatigue 
of drill steels, assuring substantially longer rod life. 

In addition, IngersoU-Rand has pioneered in the de­
velopment of the following equipment for tunneling 
and mining jumbos and can meet your exact require­
ments for any job. 

B U R N - C U T " P A C K A G E " - Ingersoll-Rand Downhole 
Drill, air-powered rotary head, chain feed and large-
diameter Carset bit for drilling a central bum cut. 
Permits pulling longer rounds and gives improved 
fragmentation with less powder. 

AIR PREHIATER - Specially designed electric heating 
units pre-heat thc drilling air, eliminating fogging at 
the work face, promoting safer working conditions 
and providing better drill lubrication. 

Ask your Ingersoll-Rand engineer 
tor compieie intormation. 

I M ^ 1 » v i a I 
lOSAS* ' 11 Broadway, New York 4, N.Y. . 

A C O N S T A N T S T A N D A R D O F QUALITY IN E V E R Y T H I N G Y O U N E E D F O R DRILLING R O C K 
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MINERAL INDUSTRIES 

(Continued from page 5) 

Beryl Use Rises; 
Production Drops 

Domestic consumption of beryl in 
1959 was the greatest recorded, but 
domestic production was the smallest 
since 1948, according to the U . S. B u ­
reau of Mines . 

F i n a l figures for hand-sorted beryl, 
in short tons, were: Consumption, 
8172 tons; domestic mine production, 
328 tons; imports, 8038 tons; w o r l d 
production, 7300 tons (lowest since 
1951) ; and end-of-year consumer 
stocks, 3871 tons. T h e price of do­
mestically produced beryl was $520 
a ton and imported beryl was $292 
a ton at foreign ports of exportation. 

T h e General Services Adminis t ra­
tion bought domestically produced 
hand-sorted beryl for the government 
through its program for encouraging 
domestic production of beryl ; the 
cumulative totai rose to 2487 tons 
since the program began in 1952. 

M I N E R S F O U N D R Y & 

M A N U F A C T U R i N G C O . 

P L A N T ESTABLISHED 16*2 

IVIINING, MILLING AND 
INDUSTRIAL MACHINERY 

TUNNEL AND ORE CARS—JUMBOS 

GROUT CONVEYORS. ETC. 

Heavy Repair Fac i l i t i e s 

NEVADA CITY, CALIFORNIA 
P. O . B O X 67 

Uranium Pioneers Receive 
Achievement Awards 

Industrial achievement awards were 
presented Feb. 26 by the Riverton, 
W y o . , Chamber of Commerce to the 
fo l lowing persons and companies for 
their contribution to the industrial 
growth of the W i n d River Bas in : 

1. N e i l M c N i e c e and L u c k y M c 
U r a n i u m Co. , for discovery of ura­
nium in September, 1953 and for con­
tinued expansion in the uranium in­
dustry. 

2. Pan-American Petroleum Corp . 
for development of new techniques 
in water flooding to increase oil pro­
duction in the Beaver Creek and 
W i n k l e m a n Dome oi l fields and erec­
tion of a $2^2 mi l l ion gas processing 
plant at Beaver Creek. 

3. Western Nuclear Corp . for pio­
neering Wyoming ' s uranium mi l l ing 
operations and developing the largest 
open pit uranium mine in the state. 

4. Susquehanna Western for de­
veloping new uranium mi l l ing tech­
niques that have enabled the Riverton 
m i l l to get the highest uranium recov­
ery in the nation and for building 
Wyoming ' s first sulfur ic acid plant in 
River ton. 

5. V i t r o Minera l s Corp . for con­
tributions in developing early tech­
niques of uranium exploration in the 
Gas H i l l s and for six continuous 
years of uranium mining, which have 
seen V i t r o grow into the state's larg­
est independent uranium producer. 

6. and 7. Glove M i n i n g C o . and 
Federal-Gas H i l l s , partners for con­
tributions to uranium mining growth 
in the area and for construction of 
uranium processing mills. 

U. S. steel Develops 
Iron Ore Project 
Near Lander, Wyo. 

U . S. Steel's Columbia-Geneva 
Steel Divis ion has begun construc­
tion of an iron ore mining and bene­
ficiation facil i ty in Fremont County, 
W y o . , some 26 miles south of Lander. 
A f t e r completion in late 1962, the ex­
tensive ore mining, concentrating and 
pelletizing operations w i l l supply pel-
letized iron ore to Columbia-Geneva 
Steel's integrated steel plant at Ge­
neva W o r k s , near Provo, U t a h . T h e 
ore w i l l supplement Geneva's present 
source of i ron ore f rom mines near 
Cedar Cit)^, U tah , which w i l l con­
tinue in operation. 

K n o w n as the "At lan t i c C i ty P r o j ­
ect," the location is 8300 feet above 
sea level in Wyoming 's rugged W i n d 
River Mountains . It is destined to 
become the highest, large-scale open 
pit iron mining operation in the 
Uni ted States. 

T h e ore body itself lies near the 
Continental Div ide crossing of the 
old Oregon T r a i l — n o t far f rom A t ­
lantic C i ty and South Pass Ci ty , now 
typical Rocky M o u n t a i n ghost towns. 

Besides open pit mining operations, 
major units slated for construction in­
clude crushing and screening faci l ­
ities, an ore concentrating plant, a 
pelletizing plant, an extensive water 
storage and handling system, and 
loading and shipping facilities. Gen­
eral and mine office buildings, main­
tenance shops, warehouse, and testing 
laboratory w i l l also be built, as w e l l 
as a dispensary, fire and ambulance 
station. 

A f t e r operations begin, conven­
tional open pit methods w i l l be used 
to mine the ore which contains about 
30 per cent i ron. Next , the ore w i l l 
be crushed, then conveyed to the con­
centrating plant where it w i l l be 
magnetically concentrated to more 
than 60 per cent iron. 

Stanley H . Cohlmeyer w i l l direct 
the design and construction activity 
of the project. 

1959 Petroleum Issue 

T h e November 1959 Petroleum is­
sue is s t i l l available, altho in short 
supply. T h i s issue was devoted to 
" N a t u r a l Gas Business in the Uni ted 
States." In addition to coverage of 
this important theme, the magazine 
contains a separate map showing the 
M a j o r N a t u r a l Gas Pipelines and 
Sources, M a p is in three colors and 
reflects elevations. T h i s map in it­
self is wor th the price of the M a g ­
azine—Price $3, T h e M I N E S M a g ­
azine, Golden, Colo , 

To have had our Split Rock Mill be the first uranium processing mill in Wyo­
ming, was ail opportunity jor which we are grateful. 

To have our mill in operation by July, 1957, and by July, 1959, to have increased 
our capacity, permitting us to supply in excess of 12,500,000 pounds af uranium 
oxide to the U.S.A.E.C, by the end of 1966, is a record of which we are justly 
proud. 

To further increase our ability to provide material for nuclear energy, for the 
defense and peaceful industrial development of our country, is a challenge to 
which we will devote our resources, experience, and our constant personal 
interest. 

W E S T E R N N U C L E A R , I N C . 

E x e c u t i v e O f f i c e : M i l e H i g h Center , D e n v e r , C o l o . C o n t r o l O f i i c e s : R a w l i n s a n d J e f f r e y C i t y , W y o . 
R o b e r t W . A d a m s , President. J a m e s A . L a r s o n , Assistant to President and Secretary. 

J . W . Joyce , Resident Manager in Charge oi Mining, Milling and Exploration. 
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TECHNICAL SOCIETIES and ASSOCIATIONS 
Meet Competition Heod-On 
U. S. Steel President Advises 

Leslie B . Worthington, president of 
Uni ted States Steel, has called npon the 
steel industry to hit competition f rom all 
areas head-on, application by application, 
customer by customer. 

Moreover , he pointed ont that ris ing 
standards of l iv ing in other countries, like 
those experienced by this country in the 
past century, wi l l provide a "tremendous" 
steel demand for manufactured goods and 
construction. 

Speaking before the annual meeting of 
the A m e r i c a n Iron and Steel Institute 
in N e w Y o r k on M a y 26, M r . W o r t h i n g ­
ton said he anticipated "new kinds" of 
selling technique in meeting the challenge 
of competition, 

M r . Worthington, in outlining the d i ­
rection the steel companies should take 
stated, "First, member companies must 
organize—sometimes reorganize—to do 
this job." 

H e emphasized that "Steel companies 
should establish and maintain contact with 
customers beyond the purchasing agents 
—with design groups . . - engineering 
departments . . . research organizations 
. . . even with the styling studios . . .—in 
fact everyone who has something to do 
with the purchase of steel." 

Discussing the serious aspect of com­
petition f rom foreign imports, M r . W o r t h ­
ington stressed that "Foreign competition 
is likely to be with us f r o m now on. It 
may hurt a little less one year than an­
other, but it won't go away like a bad 
dream and it w i l l make itself felt in more 
and more steel products. W e wi i i be under 
pressure f rom more and more foreign 
producers. 

"No one with sense thinks that meeting 
and beating foreign competition is an easy 
job. It isn't. T h e foreign product is a l ­
most always priced less than the A m e r i ­
can product, even though an opportunistic 
price put on it may occasionally be higher 
than the domestic price, as dur ing the 
recent strike. Some day wage rates abroad 
may approach ours — but we shouldn't 
count on that for years to come." 

M r . Worthington said the steel industry 
can meet this competition by selling much 
harder those things that the foreign pro­
ducer cannot offer, service . . . quality 
. . . availability. These services, he said, 
are "our triple line of attack against com­
petition f rom foreign producers. Notice I 
have said nothing about tar i f f protection, 
because this does not, in my opinion, pro­
vide a permanent or basic solution for the 
problem which confronts us," 

Drilling and Blasting 
Symposium Oct, 17-19 

T h e 10th A n n u a l Symposium on P r o ­
duction D r i l l i n g and Blast ing w i l l be 
held Oct. 17-19 at the Colorado School of 
Mines , Golden, Coio. T h e symposium is 
sponsored by the Colorado School of 
Mines , the Univers i ty of Minnesota, and 
Pennsylvania State Univers i ty . 

Papers to be presented wi l l pertain to 
current developments in applied dr i l l ing 
and blasting and to current researches in 
these fields. Registration starts Oct. 15, 
and further information may be obtained 
by wri t ing to L . J . Parkinson, H e a d , Dept. 
of M i n i n g Engineering, Colorado School 
of Mines , Golden , Colo. 
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GSA and Associated Groups 
Meet Oct. 31-Nov. 2, in Denver 

A n n u a l meetings of the Geological So­
ciety of A m e r i c a , Minera log ica l Society 
of A m e r i c a , the Paleontological Society, 
the Society of Vertebrate Paleontology, 
Society of Economic Geologists, and the 
Geochemical Society w i l l be held Oct, 31-
Nov, 2 at the Denver Hi l ton Hotel , D e n ­
ver, Colo. 

P r o g r a m Committee consists of Steven 
S. Or ie l , cha i rman; P a u l H . Price, G S A ; 
John Imbrie P S ; B r i a n H . Mason , M S A ; 
G . E d . Lewis, S V P ; M . L . Jensen, S E G ; 
R. M . Denning, G S ; E d w i n D . M c K e e , 
chairman, local committee; Hol l i s D . H e d ­
berg, president ex-officio; Leonard H . 
Larsen, program chairman for 1961 meet­
ing. 

T h e fo l lowing 10 field trips, ranging 
f rom one to three days in length, have 
been arranged: Geology of West -Centra l 
Colorado ; Geology of South-Central Colo­
rado; Tectonics and Economic Geology of 
Central C o l o r a d o ; Quaternary Geology of 
the Front Range and Adjacent Pla ins; 
Geoiogy of Laramie Range and Laramie 
B a s i n ; M i n e r a l Deposits of the Cl imax 
District; Stratigraphy of the Colorado 
Springs-Canon Ci ty A r e a ; Engineer ing 
Geology of the C o l o r a d o - B i g Thompson 
Project; Precambrian Geology of Central 
City-Idaho Springs A r e a , Front Range ; 
Fossil Vertebrates and Sedimentary Rocks 
of Front Range Foothills." 

Arrangements for luncheons, breakfast, 
cocktail parties, or other get-togethers are 
being made through G . D . Robinson, 
U S G S , Federa l Center, Denver , Colo. E x ­
hibits, local excursions, a ladies' program, 
and many special functions are being 
planned. 

John D . H a u n , associate professor, and 
Robert J , Weimer , assistant professor. 
Geology Department, Colorado School of 
Mines , are in charge of preparation of a 
guidebook entitled, "Guide to the Geology 
of Colorado." 

Minnesoto School of Mines 
Alumni Reunion Oct. 7-8 

T h e T h i r d Quinquennial A l u m n i Re­
union of the Minnesota School of Mines 
and Meta l lurgy , Institute of Technology, 
wi l l be held F r i d a y and Saturday, Oct. 7 
and 8. 

A n open house and a technical session 
is scheduled for F r i d a y afternoon at the 
new Mines and Meta l lurgy Bui id ing . In 
the evening there w i l l be a cocktail hour 
followed by a banquet and dance at the 
Nicollet Hotel , at which Outstanding 
Achievement A w a r d s wi l l be given to 
several A l u m n i . 

Saturday wi l l be open house followed 
by the Northwestern vs. Minnesota foot­
ball game. M a k e reservations for tickets 
and hotels early by contacting E . P . 
Pf le ider , Mines and Metai lurgy, U n i v e r ­
sity of Minnesota, Minneapol is 1+, M i n n . 

THREE CENTERS FOR SERVICE 
L i l \ 

F R I C T I O N 

C U T T I N G 

H E A V Y B E A M S 

The addit ion ot comple t e w a r e h o u s e and cut t ing faci l i t ies 

m Sal t L a k e Ci ty b r i n g s to T H R E E t h e n u m b e r of S i lver 

Serv ice Center s for steel and a l u m i n u m C o m p l e t e han­

d l ing and transport faci l i t ies permit fas t del ivery t h r u o u t 

the four-s tate area; y o u need not carry large inventories . 

Permi t us to show you how Si lver Service saves y o u m o n e y 

S i l v e r S t e e l C o m p a n y 
6600 Highway 85, DENVER Id, e O L O R A D O 

laOl Eighth St., N . V / , A L B U Q U E R Q U E , N . M 

1700 Beck St.. SALT LAKE CITY 16, UTAH 

KEystone 4-2261 CHapel 7 1441 DAvis 2-1311 
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PROFESSIONAL 
DIRECTORY 

Boris S. Voukovitch, '51 
and 

Robert P, Lucas 
Consul+ing Seologis+s 

Exp lo ra l -o rv i n v e s t i g a t i o n s a n d annatys is o f 
g e o l o g y J taws, a n d e c o n o m i c s o f p e t r o l e u m 
e x p l o r a t i o n in L i b y a a n d o t h e r M e d i t e r r a n e a n 
a r e a s . 

4 3 1 S. M a r s h a l l S t . W A 2 - 2 1 4 4 

D e n v e r 2 6 , C o l o r a d o 

Robert F. Garland. '52 
Independent Geologist 

T e l e p h o n e : 2 3 4 - 2 5 9 8 

2 1 7 C i t y C e n t e r B l d g . C a s p e r , W y o . 

Wendell W. Fer+ig. '51 
Executive Manager 

C S M Alumni Association 

G o l d e n C o l o . 

Specialized 
Engineering and 
Equipment Service 

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

Equipment Consultants—Design 

Dis t r ibu tor 

H A V E G C O R P O R A T I O N 

C h e m i c a l R e s i s t a n t E q u i p m e n t 

H E N D R I C K M A N U F A C T U R I N G C O . 

G r a t i n g s — G r i l l e s - — • P e r f o r a t e d 

PATTEN ENGINEERING CO. 
1795 Sheridan Denver 14, Colo. 

BE 7-0433 

Dr. R. F. Mehl Points Out 
Shortcomings of Metallurgy 

T h e science and Industry of metallurgy 
came In for criticism recently vrhen one 
of the nation's top authorities in that 
field. D r . Robert F . M e h l , delivered the 
37th H e n r y M a r i o n Hovre M e m o r i a l Lec­
ture at a meeting of the Iron and Steel 
Div is ion of the Meta l lurg ica l Society of 
A I M E . 

D r . M e h l , who has received many high 
honors in academic and professional fields 
and is the author of many distinguished 
papers, is, at present, consultant to the 
United States Steel Corp. , in Z u r i c h , 
Switzerland, and is on leave of absence 
from Carnegie Institute of Technology, 
Pittsburgh, where he is professor of met­
al lurgical Engineering, director of the 
Metals Research Laboratory, and dean 
of Graduate Studies. 

Hi s lecture found frequent occasion to 
applaud the efforts and accomplishments 
of A m e r i c a n metallurgy, but D r . M e h l 
dwelled largely on what he regarded as 
its shortcomings and needs. Industry and 
the university reieived some of his critical 
comments. 

D r . M e h l said In part: 

"In large-scale engineering research 
and development, especially in the extrac­
tion of metals and the forming of metals, 
we have, in recent years, too little to 
boast about in this country. M o r e comes 
from abroad than one likes to contemplate. 
Really large-scale steel mil l research and 
development have been in general under­
nourished. T h e Russians, Germans, and 
Austr ians have done great things that we 
should have done . . . 

" T h e newer metals have, for the most 
part, come from the efforts of the chemical 
industry, not the metallurgical industry. 
One wonders whether the field of extrac­
tive metallurgy might pass out of the 
hands of the metallurgist and be taken 
over by the chemist and especially by the 
chemical engineer, for example, the field 
of chloride chemistry. T h i s is a real chal-

K I S T L E R'S 
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lenge to the metallurgical profession. In­
dustry has been lax. So has the univer­
sity . . . 

"If the universities were to exert the 
leadership they should, the emphasis 
would change, away from thermodynam­
ics and solution theory to other sections of 
physical chemistry, and to inorganic chem­
istry and to pertinent parts of the field 
process design now in the hands of the 
chemical engineer; in teaching, perhaps' 
some realignment of courses wi l l be neces­
sary. 

"Some design, especially process design, 
must be introduced and fostered among 
metallurgists, else surely the chemical en­
gineers wi l l engulf us," 

D r . M e h i described the science of physi­
cal metailurgy as being "in a state of 
bursting health." H e said that "the physi­
cal metallurgist now produces research, 
often of undoubted quality, in great vol­
ume." 

In ail branches of metallurgy, said the 
speaker, the question of manpower Is so 
disturbing that "we hardly know where to 
turn." H e deplored the fact that "attempts 
to increaee college enrollment in the met­
al lurgical field, seriously pursued for 
nearly a score of years, have been almost 
entirely sterile." 

D r . M e h l also expressed distress that 
in industry there is a serious situation in 
the "loss of good research men to admin­
istrative work, to sales, to plant opera­
tions" and in the diversion of such men 
"to unchallenging technical jobs of all 
sorts." 

D r . M e h l urged more activity by the 
metallurgy professor in wri t ing books 
that are much needed in the profession. 
H e suggested that "perhaps government 
funds should be allocated to this type of 
eifort, for in a different way. It is as im­
portant as research itself." 

D r . M e h l noted: 

" T h e role that governmental agencies 
have played in university research, start­
ing with the splendid standards of the 
Office of N a v a l Research shortly after 
W o r l d W a r II has been essentia! in the 
great development of metallurgical re­
search in the last IS years. A n d the cur­
rent effort of the Department of Defense 
to supply special funds for research equip­
ment, now so dreadful ly lacking, and at 
the moment to supply funds for a series 
of university material research centers, 
may well open a new and spirited era. 
None of this wi l l suffice, however, unless 
university administrations somehow find 
the means to improve faculty l iv ing stand­
ards." 

9th Annual X-ray 
Conference Aug. 10-12 

Ninth A n n u a l Conference on A p p l i c a ­
tions of X - r a y Analys is is being held A u g . 
10-12 at the Park Lane Hotel , Denver , 
Colo, 

Sponsored by the Meta l lurgy Div is ion , 
Denver Research Institute, Univers i ty of 
Denver, the conference wil l feature papers 
on such subjects as "Performance of 
Norelco Autrometer U s i n g Bureau of 
Standards Spectrographic Steel Stand­
ards," "Fluorescence Analys is of T r a c e 
Amounts of H a f n i u m in Zirconium Us ing 
a Silicon Crystal ," "Electrocrystaillzation 
of Cobalt and Cobalt-Nickel Al loys ," "In­
dustrial Appl icat ion of X - r a y Methods 
for M e a s u r i n g Plat ing Thickness," " X - r a y 
Studies in the T i - O System," and "Use of 
Computer Techniques to Plot Pole F i g ­
ures." 
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PROFESSIONAL DIRECTORY 
E. L. Anders. Jr., M.S., '50 

Consulting Petroleum Engineer 

327 F i r s t N a t i o n a l B a n k B u i l d i n g 

A b i l e n e T e x a s 

BALL ASSOCIATES 
Douglas Ball, '43 

Peter G . Burnett, '43 

Ralph L. Boyers, '50 

Richard Fulton, '50 

Werner F. Schneeberger 

Alan M . Bieber 

Oil a n d G a s Consulfants 

C . A . J o h n s o n Bldq. 
D e n v e r 2 , C o l o . 

A L p i n e 5 - 4 8 7 8 

B R O W N & R O O T , INC . 
Engineers - Constructers 

P. O , Box 3 Houston, Tex. 
G E O R G E R. B R O W N , '11 

Mining and Metallurgical Division 
O n e W a l l St. New York, N . Y . 

D O M I N G O M O R E N O . '11 

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

Sun Marine Drilling Corp . 

2975 W i l s h i r e B o u l e v a r d 

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

James Colasanti. '35 
Metal Treating 8e Research C o . 

C o m m e r c i a l C o n s u l t i n g 

Heat T r e a t e r s M e t a l l u r g i c a l E n g i n e e r s 

4110 Fox St. G E 3-4343 

Denver 16, Colorado 

A. W. Cullen, '36 
and 

K. C . Forcade, '36 
Consulting Geologists 

420 C . A . Johnson Bldg. 

Keystone 4-5385 Denver, Colorado 

Eugene E. Dawson, '38 
American Independent Oil C o . 

Kuwait, Persian Gulf 

Ronald K. DeFord, '21 

Graduate Adviser 

Department of Geology 

The University of Texas 

Austin 12, Texas 

Earlougher Engineering 
Petroleum Consultants — Core Analysis 

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

T u l s a 5, O k l a . 

R. C . Earlougher, '36, Registered Engineer 

GRAY-COCHRANE CORP. 
John N . Gray, '37 E . R. Haymaker, '41 

W . H . Cochrane 

Petroleum Consulting and 

O i l Fis id Management 

203 C . A . Johnson Building 

Denver 2, C o l o . A C 2-1269 

Albert C . Harding. '37 

Partner and General Manager 

Black Hills Bentonite Company 

M o o r c r o f t W y o m i n g 

HEINRICHS 

GEOEXPLORATION C O . 
Mining, O i l S Water Consultants & Contractors 

Geophysics, G e o l o g y & Geochemistry 

Examinafion-lnterpretaiion-Evaluatlon 

M O B I L E M A G N E T O M E T E R SURVEYS 

Waiter E . Heinrichs, Jr . , '40 

Box 5671 Tucson, A r i i . 

Phone: M A i n 2-4202 

Paul M. Hopkins 
Registered Professional Engineer and 

Land Surveyor 

Mining Geologist and Engineer 

2222 Arapahoe Street P. O . Box 403 

Creslview 9-2313 G o l d e n , C o l o r a d o 

Howard E. l+ten, '41 
President 

Empire Geophysical Inc. 

6000 Camp Bowie Blvd. Ft. Worth, Texas 

William Crowe Kellogg. '43 
Kellogg Exploration Company 

Geologists—Geophysicists 

3301 N . Marengo Altadena, California 

Sycamore 4-1973 

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

C o n s u l t i n g G r o u n d w a t e r G e o l o g i s t s 

9 4 5 R e p o s a d o D r i v e L a H a b r a , C a l i f . 

Charles O. Parker & Co. 
2114 C u r t i s S t r e e t M A i n 3-1852 

D e n v e r , C o l o r a d o 

A S S A Y E R S — C H E M I S T S and 
ENGINEERS 

P r i c e L i s t o n R e q u e s t , 

Prompt Service—Accurate Results 

" F r o m S p u d T h r o u g h F l o o d " 

TWH 
D r i l l i n g & Developmeni C o . 

H A 4-7493 
J i m T a y l o r , '50 3865 A l l i s o n S t . 

P r e s i d e n t W h e a t R i d g e , C o l o . 

George D. Volk, '35 
Geologist and Petroleum Engineer 

D e n v e r 

1 1 3 5 P e t r o l e u m C l u b B l d g . C H . 4-7431 

4 6 0 0 E . 1 7 t h A v e . F R . 7-2550 

The Walbridge Company 
Ceci l R. Walbridge, '29 

R e p r e s e n t i n g 

P E N N S Y L V A N I A P U M P & 
C O M P R E S S O R C O . 

Air or gas compressors and 
centrifugal pumps 

929 Equitable Bldg. Denver 2, Colo . 
ALpine 5-3824 

Hugh A. Wallis, '28 

Petroleum Engineer 

Production & Management 

16 So. O g d e n St. D e n v e r 9 , Colo, 

Elmer R. Wilfley, '14 

Wilfley Centrifugal Pumps 

Denver, Colo . 

John H. Wilson, '23 
1201 S i n c l a i r B u i l d i n g 

F t . W o r t h , T e x a s 

Harry J . Wolf. '03 
Mining and Consulting Engineer 

3 Glenwood Street Little Neck 63, N . Y . 

Ben F. Zwick, '29 
Manager, Oi l and Gas Dept. 

C H E M I C A L B A N K N E W Y O R K 

TRUST C O . 

165 Broadway New York, N . Y. 
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Introductory Remarks 

By the Honorable J . J . HICKEY 

Governor of the State of Wyoming 

"Wyoming appreciates the interest shown h y the 
Colorado School of M i n e s A l n m n i Assoc i a t i on i n de­
v o t i n g the J n l y issne oJ: the i r o f f i c i a l organ, The 
M I N E S Magazine , to the m i n e r a l i n d u s t r y of our 
state. S u c h recog-nition is ind ica t ive of the impor tance 
to w h i c h the R o c k y M o u n t a i n area a n d the na t ion as 
a whole is a t t r i bu t i ng to the increased g rowth of our 
state as a resource cont r ibutor . 

W e , i n "Wyoming, have l o n g k n o w n the impor­
tance of our n a t u r a l resources. The scenic a n d recre­
a t iona l values of our state are na t i ona l l y k n o w n and 
W y o m i n g accommodates several m i l l i o n v is i tors each 
year. O i l a n d u r a n i u m have also received na t iona l 
a t tent ion a n d i t is now apparent that other minera ls 
f r o m our state w i l l become of na t iona l importance. 

O u r state agencies are devoted to the p r i n c i p a l 
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of n n d t i p l c use management. To that extent, our 
forests, our minerals , our agr icu l tu re a n d our other 
resources arc be ing encouraged i n tbis development 
to the greatest extent possible. 

$60 Million Taconi+e Plant Being Built 

I t is impossible to read an ar t ic le dea l ing w i t h 
I'esources i n any state w i thou t no t i ng that every state 
is blessed w i t h an abundance of n a t u r a l resources. 
W y o m i n g is no d i f f e r e n t , w i t h thc exception that re­
cent events are beg inn ing to undei ' l ine this resource 
ava i l ab i l i ty . I n W y o m i n g i t is ind ica t ive that a short 
wh i l e ago the Co lumbia -Geneva Steel D i v i s i o n of U . S. 
Steel Co . announced the cons t ruc t ion at A t l a n t i e C i t y , 
W y o . , of a large taconite m i n i n g a n d processing p lant . 
Th i s p l an t w i l l become the largest i n d u s t r i a l p l an t i n 
the state. I t w i l l cost i n excess of $60 m i l l i o n dol lars 
and w i l l employ over 600 people when completed. A p ­
p rox ima te ly 1200 to 1500 men w i l l be employed i n the 
const ruct ion of the u p g r a d i n g plant , the dams and a 
76 mi le r a i l r o a d spur . K v e n when this one ainiounce-
mcnt on ly is considered, i t is i nd ica t ive of the interest 
i n W y o m i n g ' s resources. However , w i t h i n the past 
year other events d i r ec t l y associated w i t h resource 
development have added to the increas ing interest 
shown i n W y o m i n g development. 

The same IJ. S. Steel Co . recent ly jo ined the F o o d 
M a c h i n e r y C o r p . i n the cons t ruc t ion of a demonstra­
t i on coke' p l an t at K e m m e r e r , W y o . , w h i c h w i l l f o r 
the f i r s t t ime make coke f r o m non-coldng W y o m i n g 
coals. The success of this p l an t w o u l d seem to be a 
foregone conclusion, a n d the size of the plants has 
cer ta in ly been encouraging i n this regard wi thou t 
demonstrat ion. Development of this process w i l l pro­
v ide even greater po ten t ia l f o r u t i l i z a t i on of W y o m i n g 
a n d a l l -western r a n k e d coals. 

Five Uranium Mills Operat ing 

F i v e u r a n i u m m i l l s are now opera t ing i n W^^o-
ming , three of them p u t into operat ion w i t h i n the past 
year. A s ix th m i l l app l i ca t ion is now being processed. 
A s u l p h u r i c aci<l p l a n t has been b u i l t i n connection 
w i t h one of the miUs a n d this p l an t has recent ly been 
doubled i n capaci ty . I t is hoped that this su lphu r i c 
acid a v a i l a b i l i t y w i l l l ead to development of cent ra l 
W y o m i n g phosphate deposits. 

The coal i n d u s t r y i n the state has a l ready been 
grea t ly r ev i t a l i zed w i t h cons t ruc t ion of the Glenrock 
p l an t 'of P a c i f i c P o w e r a n d L i g h t Co . One 100,000 
K W u n i t is on stream a n d a second 100,000 K W u n i t 
is over ha l f completed. A t h i r d u n i t is i n thc p l an ­
n i n g stage. Cons t ruc t i on has begun on the p re l im­
i n a r y w o r k f o r a 150,000 K W steam generat ing u n i t 
at K e m m e r e r , W y o . , w i t h aga in two add i t i ona l un i t s 
of a s imi l a r size i n the p l a n n i n g stage. F o r the f i r s t 
t ime i n a number of years coal p r o d u c t i o n i n 1959 
showed a n increase. 

C o a l p r o d u c t i o n is expected to achieve consistent 
increases each year d u r i n g the next decade. 

Trona and Phosphate Exploration 

I n the southwestern pa r t of W y o m i n g almost a 
dozen m a j o r chemica l companies are engaged i n the 
explora t ion of t rona a n d phosphate. I t is est imated 
that over 3 m i l l i o n dol lars has been expended i n 
d r i l l i n g exp lora t ion f o r t rona i n southwestern W y o ­
m i n g i n the past three years. Severa l companies have 
met w i t h state o f f i c i a l s , a n d i t is an t ic ipa ted that at 
least one a n d perhaps add i t i ona l t rona m i n i n g opera­
t ions w i l l be announced later this year. I n addi t ion , 

F o o d M a c h i n e r y C o r p . recent ly announced an ex­
pans ion of the ex is t ing t rona p lan t i n thc area. 

Northwestern. W y o m i n g has not been overlooked 
i n m i n e r a l development. 1959 brought an announce­
ment that a g j ^ s m n board p l a n t w o u l d be b u i l t i n 
C o d y . Cons t ruc t ion has begun o n th is m u l t i - m i l l i o n 
do l la r operat ion, and i t is expected the p l an t w i l l be 
i n operat ion ear ly i n 1961. ' 

These 1959 and ear ly 1960 events are on ly ind ic ­
ative of what should come i n the f u t u r e . 

C o a l Reserves Unequaled 
The coal reserves of W y o m i n g a]'e equaled by no 

other state i n the U n i o n w i t h the coal reserves meas­
u r e d i n the t r i l l i ons of tons. A t the present t ime sev­
era l na t iona l companies are inves t iga t ing the possibi l ­
i t ies of u t i l i z i n g these coals i n chemical industr ies . 
Severa l sections of the state are be ing invest igated. 
W y o m i n g phosphate deposits are c u r r e n t l y under i n ­
ves t iga t ion b y a number of na t iona l companies. W y o ­
m i n g trona, phosphate a n d su lphu r m a y w e l l be used 
i n some in tegra ted operations. 

Development continues i u o i l and gas i n the state, 
a n d the f u t u r e outlook is f o r add i t i ona l explora t ion 
a n d p roduc t ion i n these areas. A recent establish­
ment of a gas ext rac t ion p l an t at O p a l is considered 
the fo r e runne r of add i t i ona l p lan ts i n thc state. 

TJ. S. Steel 's taconite p l an t shou ld resul t i n some 
increased usage of W y o m i n g bentonite, w h i c h is used 
i n th is operation. A d d i t i o n a l sources of i r o n develop­
ment are possible w i t h the cont inued exp lora t ion a n d 
inves t iga t ion by the U n i o n P a c i f i c R a i l r o a d Co . of 
t i t an i fe rous magneti te deposits near L a r a m i e . The 
company has expended large stuns of money i n i n ­
vest igat ion a n d processing exi^erimentation d u r i n g re­
cent months. 

O n the state level , t h rough the U n i v e r s i t y of W y o ­
m i n g , the N a t u r a l Resource B o a r d a n d other state 
agencies, W j ' o m i n g expects to l e n d every assistance 
possible to munic ipa l i t i e s , county agencies a n d to i n ­
d i v i d u a l companies i n the i r e f fo r t s to promote the 
u t i l i z a t i o n of the r a w mater ia ls of our state. 

Resource Development Encouraged 

The absence of a corporate income tax, the ab­
sence of a severance t ax and the presence of a sound 
a n d equitable tax s t ruc ture has p l ayed an impor t an t 
pa r t i n these resource developments. 

A reasonable conservation p o l i c y and a sound pro­
g r a m of water development conservat ion have also 
been impor t an t i n this economic advancement. 

N o area i n the state has been neglected i n this de­
velopment. N o r t h , east, south a n d west, resource 
development has occurred, a n d the prospect f o r ad­
d i t i o n a l development i n a l l of these areas is encourag­
i n g . W y o m i n g recognized that resource development 
is not an immedia te th ing . E v e n w i t h a r t i f i c i a l en­
couragement, the u r a n i u m i n d u s t r y i n W y o m i n g has 
taken a number of years to reach a peak a n d seek i ts 
level . W e recognize that other developments take 
m a n y months of exp lora t ion a n d endless invest igat ion. 

O u r state government a n d our people s tand ready 
to give any assistance possible and welcome a l l e f fo r t s 
to develop our resources. 

Wyoming Mining Issue 
T h e Ju ly Issue, featuring the W y o m i n g M i n i n g A s ­

sociation convention, may be purchased f rom T h e M I N E S 
Magazine , Golden, Colo. , $1.50 post paid. Addi t iona l 
pictures and material on the W y o m i n g convention w i l l be 
in the August Issue. A n n u a l subscription for T h e 
M I N E S Magazine, $5. 
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• First row, top of picture: three different views of Jackson Lake Lodge; 2nd ^o^t^: Grand Tetons and two views of Lodge; 3rd row: exterior 
and interior of Lodge lobby and view of Jackson Lake and Grand Tetons; 4th row: view of Lodge "village," group singing led by A i Quine, 
supported by Mrs. D. Hand and Frances Ford, husbands and wives on geology tour conducted by Dr. J . David Love. 
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5th AnnuGSl 

W y o m i n g I V i i n i n g A s s n . C o n v e n t i o n 

T h e F i f t h A n n u a l C o n v e n t i o n of the Wyoming-
M i n i n g Assoc ia t ion was he ld June 9-11 at J ackson 
L a k e Lodge , M o r a n , W y o . , i n scenic G r a n d T e t o n 
N a t i o n a l P a r k . I t was at tended b y some 200 m i n i n g 
men—executives, m ine and m i l l operators, and repre­
sentatives of equipment supp ly companies. 

Reg i s t r a t ion began T h u r s d a y af ternoon, and the 
Associa t ion 's annua l business meet ing at 8 p. m . carried 
a f u l l agenda of reports l^y the secretary-treasurer, 
executive secretary, committees, adopt ion of the 1960-
61 Budge t , elect ion of officers, and other business. 

N e w l y elected officers are R o y Coulson , president; 
C . J . Paus t i an , v ice president; H . E . Pot ter , secretary-
treasurer. Di rec to r s i n add i t ion to Coulson , P a u s t i a n 
a n d Po t t e r are V . O. M u r r a y , A . W . Runge , E . L . Stout , 
V . H o o v e r , A . V . Quine , G . E . Sorensen, H a n y T . 
Thorson , M y r o n L . Sisson {immediate past president), 
and 0 . F . T u c k e r . R . W . Beamer was re-elected execu­
t ive secretary. 

Techn i ca l papers were presented a l l day F r i d a y a n d 
Sa tu rday morn ing . Exce l l en t sound and color movies 
were shown of U t a h Cons t ruc t ion Co . ' s " T h e S t o r y of 
Toquepa la , P e r u , " U . S. B u r e a u of L a n d Managemen t ' s 
" O u r P u b h c L a n d s , " and G r a n d T e t o n N a t i o n a l P a r k ' s 
" I W the Wheels W e s t . " 

Specia l luncheon meetings w i t h featm'ed speakers 
were he ld F r i d a y and Sa turday . A delicious Wes te rn 
barbeque dinner was served indoors F r i d a y evening 
w i t h cowboy and Wes te rn music as enter tainment . O n 
Sa tu rday af te rnoon a geology tour of the Jackson H o l e 
area was conducted b y D r . J . D a v i d L o v e of U S G S , 
under the sponsorship of the W y o m i n g M i n i n g a n d 
M e t a l s Sect ion, A I M E . G r a n d finale of the convent ion 

• Harry Barker, Jr., state legislator from Teton County, and Robert 
F. Love, superintendent, Intermountain Chemical C o . 
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• Registration desk. Left to right: Mrs. Olivia Burgess, " Russ" 
Beamer {executive secretary of Wyoming Mining Assn.), and Miss 
Caroline Hahn, 

was a cock ta i l pa r ty , dinner, enter ta inment and dance 
o n Sa tu rday evening. 

T h e convent ion opened F r i d a y morn ing w i t h a 
welcome to the m i n i n g men f r o m H a r r y B a r k e r , J r . , 
state legislator and owner of the C i r c l e H D u d e R a n c h , 
who urged v i s i t i ng miners to take i n the sights, go 
fishing, and to ca l l upon the Jackson H o l e C h a m b e r 
of Commerce for i n fo rma t ion or assistance i n any w a y 

"•"Jack R. Gage, secretary of state for Wyoming, and Robert L. 
Moran, first president of the Wyoming Mining Assn. 
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" I t is our wishi tha t y o u ' l l have one of you r mos t 
successful conventions, and the Jackson H o l e va l l ey 
is v e r y p roud a n d pleased tha t you ' re here," he con­
cluded. 

R . F. L o v e , superintendent of In t e rmoun ta in C h e m ­
i c a l C o . , in t roduced R . L . M o r a n , a t torney, as "the 
m a n who ahnost single-handedly got this orgam'zation 
off the g round . " M r . M o r a n welcomed M i n e r s and t o l d 
them i t was regrettable tha t Gove rno r H i c k e y wou ld be 
unable to greet them. " H o w e v e r , " he added, " J a c k 
Gage, secretary of state, educator a n d author, w o u l d 
act as the Governor ' s emissary of g o o d w i l l . " 

M r . Gage rose deUberately and d rawled ; " I don ' t 
t h i n k i t ' s so a l l - f i red unfor tuna te the Gove rno r i sn ' t 
here. . .1 a m indeed p roud and h a p p y to welcome y o u 
to this convent ion. . .We hope y o u ' U spend quite a l i t t l e 
t ime i n our beau t i fu l J ackson H o l e area. . . just so y o u 
S P E N D is a l l r ight w i t h us ." H e assured W y o m i n g 
m i n i n g men tha t the State L a n d B o a r d was eager to 
assist and cooperate w i t h t hem i n so lv ing thei r prob­
lems. 

• Myron L. Sisson, 1959-60 Wyoming Mining Assn. president and 
Ray Lindlof, project manager, Federal-Gas Hills Partners. 

R a y L i n d l o f , project manager of Fede ra l Gas H i l l s 
Par tners , in t roduced M y r o n L . Sisson, a 1920 C S M 
graduate and re t i r ing president of the W y o m i n g M i n i n g 
Assoc ia t ion , who spoke o n the subject of " A L o o k to 
the Futm-e ." (The f u H text of his address is publ ished 
i n this issue of the Magaz ine . ) 

B r i c e O ' B r i e n , t ax specialist, A m e r i c a n M i n i n g C o n ­
gress, speaking on "Percentage D e p l e t i o n , " sa id tha t 
a n adequate deplet ion al lowance is necessary fo r two 
basic reasons: 

• Brice O'Brien, tax specialist, American Mining Congress, Washing­
ton, D. C , and Val Payne, area minerals officer, U . S. Bureau of 
Land Management, Denver, Colo. 

"(1) T h e search fo r and produc t ion of minerals is a n 
extremely speculat ive business w i t h inherent r isks f a r 
greater t h a n those f o u n d i n other pr iva te enterprise; 
consequently the need fo r special tax t reatment mus t 
be recognized, not on ly f r o m the s tandpoint of fairness 
bu t also to assure our N a t i o n of a supp ly of minerals 
essential to the maintenance of a d y n a m i c a n d ex­
panding economy. 

"(2) T h e amounts received f r o m sale of minerals 
produced f r o m m i n i n g deposits are i n substant ia l par t 
r e tu rn of cap i t a l a n d not o rd ina ry income f r o m doing 
business such as we th ink of i n a manufac tu r ing , whole­
sale, or re ta i l business." 

W h i l e not a t t empt ing to predict the outcome of the 
Canne l ton Case, he sa id tha t " i f the Supreme C o u r t 
should issue a b road and sweeping decision ehmina t ing 
those processes w h i c h have been t r ad i t i ona l l y con­
sidered m i n i n g a n d w h i c h have been al lowed adminis ­
t r a t i v e l y to mine ra l producers, then the i ndus t ry m a y 
f i n d i t necessary to seek legislat ive relief. O n the other 
hand , i f the C o u r t goes completely the other way . . .we 
w i l l be faced. . .w i th renewed proposals f r o m the Treas­
u r y to rewrite the l aw i n this f i e ld . I t is of com-se possible 
tha t the C o u r t w i l l reach a midd l e pos i t ion w h i c h m i g h t 
a v o i d the necessity of another legislat ive fight i n ­
v o l v i n g deple t ion ." 

V a n Payne , area minerals officer, U . S. B u r e a u of 
L a n d Managemen t , reviewed problems re la t ing to 
m i n i n g o n the pub l ic doma in—land status, develop­
ment and operations tenure, e tc .—concluding his 

• First picture, left: Eugene B. Hotchkiss, toastmaster, introduces guests at the head table at the Friday luncheon meeting in the Explorers 
Room of Jackson Lake Lodge; 2nd picture: some of the mining men attending the Friday noon luncheon. 
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I'cmarks w i t h a recent statement b y E l m e r F . Benne t t , 
undersecretary of In te r io r : " I n several respects, the 
1872 m i n i n g laws are not adequate to do the job. . .If 
we are to meet the minera l requirements of our ex­
panding economy, we should find a legis lat ive so lu t ion 
tha t w o u l d resolve these inadequacies ." 

A t the F r i d a y luncheon, R i c h a r d J . Anderson , assist­
ant to the director of B a t e l l c M e m o r i a l Ins t i tu te , made 
his audience chuckle then roar w i t h laughter at his 
absurd vet sage predict ions of " T h e U n i t e d States i n 
1975." (The M a y 1960 issue of T h e M I N E S M a g a z i n e 
presented samples of his humor as a luncheon speaker 
at the N a t i o n a l Wes te rn M i n i n g Conference i n Denve r , 
A p r i l 21-23.) 

K . W . L e n t z , superintendent, G lobe M i n i n g C o . , 
in t roduced K e n n e t h C . K e l l a r , a t ton iey , who spoke 
on " A p p l i c a t i o n of N e w L a b o r L e g i s l a t i o n . " D e c l a r i n g 
tha t fo r 12 long years employers were persecuted b y 
the Wagoner A c t , he ana lyzed provisions of the newly 

•T Lobby of Jackson Lake Lodge, Moran, W y o . 

enacted L a n d r u m - G r i f f i t h L a b o r L a w s , character iz ing 
t hem as steps i n the r ight d i rec t ion bu t vague a n d 
unsat is factory i n some respects. H e said he hoped to 
see W y o m i n g as the 19th state passing r ight - to-work 
legis lat ion. 

F r e d C h i s h o l m , assistant manager, T e c h n i c a l D i v i ­
s ion, M a g n e t C o v e B a i i u r a C o r p . , spoke o n " B e n t o n i t e 
i n I n d u s t r y , " the f u l l text of w h i c h appears i n th is 
issue of the M a g a z i n e . 

E . L . Stout , resident manager of In t e rmoun ta in 
C h e m i c a l , in t roduced C . H . Reyno lds , modera tor ; 
J ack H . B a i l e y and Clarence K r a v i g , speakers, at a 
panel discussion of " U n d e r g r o u n d M i n i n g i n P o o r l y 
Consol ida ted F o r m a t i o n s , " the text of w h i c h appears 
i n this issue of the M a g a z i n e . 

A . V . Quine, cha i rman, presented a " R e p o r t b y the 
Resolut ions C o m m i t t e e , " w h i c h was accepted b y the 
members of the Assoc ia t ion . (A condensed vers ion of 
the Resolut ions are i n this issue of the Magaz ine . ) 

F i r s t speaker on the program Sa tu rday morn ing was 
M i c h a e l J . D u z i k , state inspector of mines i n W y o . , 
in t roduced b y Joseph E . W a r d , J o y Manufac tm- ing 
C o . representative i n D e n v e r . M r . D u z i k reported no 
fatal i t ies and on ly three compensable in jur ies fo r 
almost 2 m i l l i o n tons of coal m i n e d i n 1959; four f a t a l ­
it ies and 56 compensable in jur ies i n mines other t h a n 
coal dur ing 1959, w i t h a l l fa ta l i t ies caused b y mobi le 
a n d heavy equipment . H e declared: "Sa fe ty is not a 
one-sided a f fa i r ; i t is the responsibi l i ty of everybody. . . 

•"Robert W . MacCannon, mining engineer at CF&l's Sunrise, Wyo. , 
iron mine, and J . W . Peterson, Caterpillar Tractor C o . 

B y t h i n k i n g safety, p rac t ic ing safet}'', and us ing safety, 
i t becomes a habi t . . .We have been get t ing good results 
a n d good cooperat ion f r o m thc employees and manage­
ment , bo th f r o m surface and underground opera­
t ions. . . " 

James L a m o n t , Indus t r i a l D i s t r ibu to r s , in t roduced 
R o b e r t M a c C a n n o n , a 1951 M i n e s graduate employed 
as a m i n i n g engineer at C F & l ' s Sunrise, W y o . , proper ty . 
M r . M a c C a n n o n explained how management operates 
the accident prevent ion and safety program at Sunrise. 
( M r . M a c C a n n o n ' s i n fo rma t ive paper w i l l be presented 
i n f u l l i n a n ear ly issue of the Magaz ine . ) 

H a r r y T . Thorson , president of B l a c k H i l l s Benton i te 
C o . , in t roduced J . W . Peterson, Ca te rp i l l a r T r a c t o r C o . 
engineer, who spoke on the subject of "Seismic Ana lys i s 
to De te rmine M e t h o d s of Overburden R e m o v a l . " H i s 
discussion concerned methods of overburden remova l 
as appl ied to any number of surface m i n i n g operations. 
( M u c h of the mate r i a l i n M r . Peterson's address was 
publ ished i n the J u l y 1959 issue of T h e M I N E S M a g a ­
zine, pp. 16-18.) 

i 

• M . J . Ankeny, director of the U . S. Bureau of Mines, and Myron 
L. Sisson, superintendent, Sunrise Mine. 

V . P . N o o n a n , M o s s E q u i p m e n t & S u p p l y C o . , pre­
sented H o m e r S. Shaw, U t a h C o n s t r u c t i o n & M i n i n g 
C o . , who read a paper, " E q u i p m e n t Replacement 
Schedu l ing , " prepared by F r a n k A . R o z z a , equipment 
director, U t a h Cons t ruc t i on & M i n i n g C o . M r . Rozza ' s 
paper dealt w i t h the three general px'oblems of proper 
control of cap i ta l inves tment i n cons t ruc t ion or m i n i n g 
enterprises: 1. T o ob ta in or rent new equipment for a 
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• Stephen F. Dunn, president of thc National Coal Association, 
and G . E. Sorensen, Kemmerer Coal C o . of Frontier, Wyo. Dunn, 
who was making his first trip west of the Mississippi, was presented 
with a Stetson hat. 

new under tak ing ; 2. Replacement , o r overhau l , of 
equipment whieh is i n cont inuous use; 3. Sale or storage 
of equipment w h i c h has become idle . H i s conclusions 
were: 

" . . .We must u t i l i ze adminis t ra t ive , s ta t is t ical and 
engiaeering experience, a n d have complete f a m i l i a r i t y 
w i t h equipment and i t s problems, i n order to provide 
good management and precise dh-ection to a l l company 
equipment act ivi t ies . Cons tan t studies mus t be made 
o n replacement programs, cost controls, pi 'eventive 
maintenance, fleet ef i iciency a n d fleet adequacy." M r . 
R o z z a ' s paper w i l l be presented i n an early issue of 
the Magaz ine . ) 

G . H . B r y a n t , superintendent, Susquehanna-West­
ern, Inc. , in t roduced D u a n e W . Rigger t , executive 
director of the W y o m i n g Taxpaye r s Assoc ia t ion , who 
presented facts and figures concerned w i t h " W y o m i n g 
F i s c a l Operat ions and P rob l ems . " I n conclusion, M r . 
R igger t counseled his audience to fo l low thei r loca l 
budgets a n d expenditures for counties, cities and 
schools; not to be a f r a id to cr i t ic ize or compla in about 
government , bu t to do i t const ruct ive ly and to give 
a pa t o n the back fo r a job w e l l done. 

A t the Sa tu rday luncheon meet ing, V . N . H o o v e r , 
W y o m i n g manager, Pac i f i c Power & L i g h t C o . , i n t ro ­
duced Stephen F . D u n n , president of the N a t i o n a l 
C o a l Associa t ion , Wash ing ton , D . C . M r . D u n n pointed 
out that one t h i r d of the nat ion 's recoverable reserves 
of b i tuminous coal and l igni te are i n W y o m i n g , U t a h , 
Colorado , and M o n t a n a . H e declared tha t the long 

• G . H . Bryant, mill superintendent, Susquehanna-Western, Inc. 
and V. N. Hoover, manager, Pacific Light & Power C o . 

• Roy Coulson, 1960-61 president of the Wyoming Mining Assn., 
presents the Safety Award for Underground Operations to R. L. 
Stout, resident manager of Intermountain Chemical C o , 

t e r m opportuni t ies f o r coal i n this region are in f in i te . 
H e spoke about N C A ' s efforts to curb such u n f a i r 
compet i t ion as excessive impor t s of res idual o i l a n d 
d u m p sales of na tu ra l gas to indus t r i a l markets , a n d 
he sounded a n optomis t ic note w i t h the statement tha t 
long distance t ransmission of e lectr ic i ty is con t inua l ly 
m a k i n g coal-by-wire a more fe tch ing bargain . 

A n n u a l Safe ty A w a r d fo r Surface M i n i n g fo r 1959 
was presented by President C o u l s o n to W e l d o n I . 
Leonard , p lant manager, Grea t Wes te rn Aggregates, 

(Continued on page 42) 

• First picture, left: "talking It over" are Roy Peck, co-publisher, Riverton Ranger; Bud Blonder, Wyoming Nuclear Co . , Lander; Coffer Fer­
guson, Federal-Gas Hills Uranium Co. , Laramie; 2nd picture: Eugene 8. Hotchkiss, executive vice president, Vitro Minerals Corp. , and M . J . 
Ankeny, U . S. Bureau of Mines director. 
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Wyoming Mining Association 

Adopted at Jiackson Lake Lodge, %iune 9, I960 

T i i e economic and political strength o£ 
our Nation is based upon free enterprise 
and individual freedom. O u r security is 
founded upon this philosophy. F o r the de­
velopment o£ our natural resources, it is 
essential that these principles be encour­
aged and sustained by sound governmental 
policy. T o maintain a healthy mining in­
dustry the consistent support of these 
principles wi l l insure an adequate pro­
duction of metals, minerals and fuels vital 
to our national defense and welfare . . . 

T h e mining industry, as well as many 
other industries, is faced with competition 
from foreign countries which have lower 
costs of production. A s other countries 
adopt modern production methods, this 
situation wi l l become more critical. W e 
urge that government, labor and man­
agement refrain f rom policies which are 
inflationary and thus further increase the 
cost of production and raise the price level 
for our goods , . . W e urge that our 
Federal Government give immediate at­
tention to the early establishment of a 
National M i n e r a l s policy . . . 

W e commend our Members of Congress 
for their efforts on behalf of the mining 
industry and particularly the W y o m i n g 
mining industry. W e wish especiallj' to 
express to Sen. Joseph C . O'Mahoney our 
appreciation for his many years of service 
to W y o m i n g in the Congress of the United 
States . . . 

Congressman K e i t h Thomson is espe­
cially commended for his continued op­
position to the proposed Burns Creek 
power project . . . 

T o Governor J . J . Hickey, we extend 
our thanks for his continued interest in the 
development of the mining industry. H i s 
cooperation in solving the problems of the 
industry is of utmost importance. Under 
his leadership, W y o m i n g can maintain an 
economic climate that wi l l encourage in­
vestors to risk their capital in W y o m i n g 
mining enterprises. 

W e commend the A m e r i c a n M i n i n g 
Congress for its efforts to promote the 
healthy growth and development of the 
mineral industries in the Western States. . . 

Mine Safety 

W e advocate and urge the continued 
cooperation of employers and employees 
in the development of mine safety pro­
grams. W e offer our continued coopera­
tion to the State agencies in maintaining 
and improving our safety codes . , . 

W e commend the U . S, Bureau of 
Mines , the U . S. Public Health Service 
and the Atomic Energy Commission for 
their work in studying health and safety 
hazards in the mining industry and for 
the information which is made available 
to those responsible for maintaining ade­
quate health and safety standards . . . 

T o our Inspector of Mines , M i c h a e l J . 
Duzik , and his deputies, we express our 
appreciation for their untir ing efforts on 
behalf of those employed in the mining 
industry . . . 

Minerals Research 
Technological progress and national de­

fense demand that the United States main­
tain an adequate minerals research pro­
gram . . . W e urge that the Congress 
make available adequate funds to the 
U S G S sn that this important work may 
be accelerated in our State. 

Exploration 
T o maintain adequate known reserves 

of essentia! minerals, there must be con­
stant exploration work in progress. T h e 
Ofhce of M i n e r a l Explorat ion in the De­
partment of the Interior is making an im­
portant contribution to such exploration 
activities. W e urge that the Federal G o v ­
ernment further encourage private init ia­
tive by al lowing the fu l l deduction of 
exploration costs for income tax purposes. 

Solid Fuels 
W y o m i n g coal deposits offer a tremen­

dous potential for the economical produc­
tion of electric power . . . W e urge that 
the State of W y o m i n g encourage the 
growth of the electric industry under the 
private enterprise system, which has 
helped make our Nat ion so great. 

W e are opposed to the construction of 
uneconomic, tax-free hj'dro-electric plants, 
or steam-electric plants, wi th Government 
funds, computed at extremely low interest 
rates . . . 

W e support the work of the R u r a l E lec ­
trification Adminis trat ion in prov id ing 
electricity for f a r m and ranch customers 
. . . However , we do not believe that 
R E A Co-ops are entitled to any G o v e r n ­
ment subsidization whenever they com­
pete for urban and industrial customers 
with the private, tax-paying electric utili­
ties. 

Uranium 
W e commend the Atomic Energy C o m ­

mission for its efforts to encourage private 
industry to undertake scientific research 
and experimental deveiopment in the nu­
clear reactor program and in other pro­
grams involv ing the use of nuclear energy 
for the betterment of mankind. 

T h e A E C is commended for its an­
nouncement of the policy regarding the 
purchase of concentrates for the period 
1962-1966. T h i s important announcement 
permits producers to effectively plan pro­
duction programs . . . 

W e ask that the Atomic Energy C o m ­
mission give consideration to a greater 
degree of flexibility in the fulf i l l ing of 
ore allocations in those areas where an 
allocation system is in effect . . . 

Public Lands 
W e urge the preservation of the system 

established by the Genera l M i n i n g L a w s 
for the location and patenting of min ing 
claims as the most desirable means of en-
couraging and prov id ing for the develop­
ment of public land mineral resources. 
W e support the efforts being made to 
amend the minera! laws to permit claim 
location by geophysical and other scien­
tific methods . . . 

Resource Development 
W e f avor the deveiopment of the re­

sources of the Western States in an eco­
nomically sound and orderly manner. Such 
deveiopment should be accomplished 
through private enterprise, cooperative 
groups or by the state which receives the 
direct benefits. Federal participation 
should be limited to the very large proj­
ects which involve the interests of two 
or more states . . . 

Labor Relations 
W e commend the efforts of Congress to 

achieve a proper balance between labor 
and management . . . 

Industry Relations 
T h e growth and development in W y o ­

ming of the mining industry, as weli as 
other industries, has created new prob­
lems and has required many adjustments. 
W e appreciate the spirit of cooperation 
that has been shown by associations, 
groups and individuals . . . 

Established Industries 
W e recognize the necessity for, and 

recommend the promotion and use of, al l 
finished products of established industries, 
which are a part of, or utilize the prod­
uct of the W y o m i n g mining industry . . . 

Taxation 
W e urge that the Federal Government 

make every effort to br ing its budget 
into balance, that expenditures do not ex­
ceed income and that regular payments 
be made on the national debt . . , 

Due to constantly increasing exploration 
costs, additional tax relief to the mining 
industry is warranted. W e , therefore, 
recommend that Congress revise Section 
615 of the Interna! Revenue Code to: (1) 
increase the total limitation on explora­
tion expenditures; (2) increase the an­
nual limitation on such expenditures; and 
(3) remove the four-year limitation in 

order to permit the taxpayer to take de­
ductions in as many years as necessary to 
reach the maximum allowable limitation. 

W e support the position of the A m e r i ­
can M i n i n g Congress with regard to re­
defining "gross income f r o m mining" for 
percentage depletion purposes. 

W e recommend the revision of Section 
613 (c) (2) of the Internal Revenue 
Code by changing f rom SO to 100 miles 
the amount of transportation allowable 
f r o m mine to treatment plant . . . 

W e support the mining industry in its 
position that the concentration of ores is 
an ordinary treatment process under Sec­
tion 613 (c) (4) ( D ) for depletion pur­
poses . . . 

T h e present percentage depletion allow­
ance rates as outlined in Section 613 (b) 
of the Internal Revenue Code have proven 
effective . , . W e recommend that these 
rates be maintained. 

W e believe that the present tax struc­
ture for industrial plants and mineral 
production In W y o m i n g is as fa i r and 
equitable as may be expected. 
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Wyoming 
IViining 
Association 
Looics Aliead 

By R. W. BEAMER 
Executive Secretary, Wyoming Mining Assn. 

The f i f t h annua l convent ion of the W y o m i n g M i n ­
i n g Assoc ia t ion , he ld at J ackson L a k e L o d g e last 
month , was another milestone i n the development of 
the m i n i n g i n d u s t r y i n the state a n d served to em­
phasize the g r o w i n g impor tance of the i n d u s t r y to 
the economy of W y o m i n g . The enthusiasm of those 
connected w i t h the var ious lypea of m i n i n g act ivi t ies 
was an ind i ca t i on of a g r o w i n g conf idence i n the f u ­
tu re of the indus t ry . 

The l i s t of minera l s p roduced i n this state includes 
bentonite, coal, i r o n ore, l imerock, phosphate, sand and 
gravel , shales, t rona, a n d u r a n i u m . Other minera ls , 
common to m a n y western states, have not been f o u n d 
i n quan t i ty . A s a result , x>roblems pecu l i a r to the i n ­
d u s t r y t end to be somewhat d i f f e r e n t t h a n i n other 
states. T h i s is especial ly t rue i n the case of such m i n ­
erals as lead a n d z inc w h i c h are of m a j o r concern i n 
a number of ne ighbor ing states. 

E a c h m i n i n g association tends to take o n a f o r m 
a n d character d ic ta ted h y the condit ions w i t h i n the 
state. I t is a f fec ted p r i m a r i l y b y economic fac tors . 
Dis tance to markets a n d t r anspor ta t ion f ac i l i t i e s are 
impor t an t considerations. The socia l s t ructure , labor 
a v a i l a b i l i t y a n d the p o l i t i c a l c l imate have a n i n f luence 
on the i ndus t ry . W h e n a l l such fac to rs are t aken to­
gether, i t w i l l be f o u n d that the association endeavors 
to b r i n g about a cooperative e f f o r t to meet a n d ad­
jus t to the problems considered to be of m a j o r i m ­
portance. 

U n t i l the discoverj'" of u r a n i u m i n W y o n i i n g , the 
m i n i n g i n d u s t r y remained compara t ive ly sma l l i n the 
do l l a r va lue of i ts products . A reasonably favorab le 
economic cl imate enabled the i n d u s t r y to make some 
growth . W h e n serious problems arose i n the u r a n i u m 
indus t ry , the m i n i n g people of W y o m i n g q u i c k l y 
rea l ized that some cooperative e f f o r t was necessary 
i n order to w o r k out adjus tments to meet the 
problems w h i c h "were cer ta in to become common to 
a l l . P rospec t ing act ivi t ies h a d resul ted i n u n f a v o r ­
able p u b l i c re la t ions f o r the i n d u s t r y . E x p l o r a t i o n 
camps and m i n i n g camps were established i n s t r i c t l y 
r u r a l areas. Open p i t mines were located on l o n g ex­
i s t ing g r a z i n g lands. P r o m o t i o n a l act ivi t ies and exag-

R. V / . BEAMER 

gerated claims of qu ick a n d easy weal th were bound 
to have repercussions. 

I n such a n atmosphere, the W y o m i n g M i n i n g 
Assoc ia t ion was f o r m a l l y organized i n A p r i l , 1956. 
The impetus came f r o m thc i n f a n t u r a n i u m indus­
t ry . T h c leaders i n this i n d u s t r y recognized tha t 
legi t imate operators w o u l d have to cooperate to give 
s t ab i l i t y a n d character to the i n d u s t r y . The great ma­
j o r i t y of the operators of other types of m i n i n g en­
terprises gave then- assistance. Thus , the Assoc ia t ion 
resul ted f r o m the j o i n t e f fo r t s of the people f r o m a l l 
types of m i n i n g act ivi t ies i n the state. 

A m o n g the leaders i n the organiza t ion of the 
Assoc ia t ion were the members of the f i r s t B o a r d of 
Direc to rs . These were : E . L . M o r a n , R i v e r t o n attor­
ney; R o y Coulson, V i t r o M i n e r a l s C o r p . ; R . K . L i sco , 
Te ton E x p l o r a t i o n D r i U i n g C o . ; M . L . Sisson, Colo­
rado F u e l & I r o n C o r p . ; P a u l R . Peterson, M a g n e t 
Cove B a r i u m C o r p . ; (r. E . Sorensen, K e m m e r e r C o a l 
Co. , a n d N . .E. M c D o u g a U , I n t e rmoun ta in C h e m i c a l 
Co . 

Others who have served on the B o a r d since that 
t ime a re : R . W . A d a m s , W e s t e r n Nuc lea r , I nc . ; 
D u n c a n W i H i a m s , M o n o l i t h P o r t l a n d M i d w e s t C o . ; 
C . J . Paus t i an , W y o - B e n P roduc t s C o . ; H a r r y T . 
Thorson, B l a c k H i l l s Ben ton i t e C o . ; H . D . H a n d , 
Globe M i n i n g C o . ; R . F . Love , In t e rmoun ta in C h e m ­
i c a l Co . ; V . N . Hoover , P a c i f i c Power & L i g h t C o . ; A . 
V . Quine , L u c k y M c U r a n i u m C o r p . ; J a c k M u l l i n a x , 
M u l l i n a x Concrete P r o d u c t s C o . ; 0 . F . Tucke r , Casper 
Concrete C o . ; H . E . Pot ter , M o n o l i t h P o r t l a n d M i d ­
west C o . ; T . L . M c C o r k l e , D u P o n t Co . 

T h r o u g h the leadership of these p rominen t men 
f r o m the i ndus t ry , i t has been possible to establish a 
substant ia l o rganiza t ion w h i c h can e f f ec t i ve ly rep­
resent the b o a r d interests of the w i d e l y v a r i e d types 
of m i n i n g operations. The Assoc ia t ion has acqui red 
stature i n the i n d u s t r y a n d has developed a f i n e coop­
erative re la t ionship w i t h m a n y t rade associations i n 
the state. I t looks f o r w a r d to cont inued g rowth a n d 
effectiveness as a fac tor i n b u i l d i n g the W y o m i n g 
m i n i n g i n d u s t r y . 

The B o a r d of Di rec tors , elected d u r i n g thc conven­
t i on at J ackson L a k e last month , w i l l gu ide the ac­
t iv i t i es of the Assoc ia t ion d u r i n g the coming year. 
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A Look 

To the Future 
* 

By MYRON L. SISSON, '20 

M Y R O N L. SISSON 

The subject of m y paper , " A L o o k to the F u t u r e , " 
cou ld cover a lo t of t e r r i to ry . I have d i v i d e d i t in to 
two par ts a n d w i l l b r i e f l y discuss the f u t u r e outlook 
of the var ious m a j o r segments of the m i n i n g i n d u s t r y 
i n W y o m i n g . 

I n the second par t 1 w i l l b r i e f l y discuss some of 
the p o l i t i c a l a n d economic factors , a n d other prob­
lems that w i l l have to be met i n the f u t u r e . 

Uranium Mining Wel l Established 

U r a n i u m represents the largest segment of m i n i n g 
i n W y o m i n g . I t is now w e l l established, a n d the out­
look is sa t i s fac tory t h r o u g h 1966. A f t e r that date, 
its s t ab i l i t y depends l a rge ly u p o n the in te rna t iona l 
s i tua t ion a n d the i n t e r i m research a n d development 
of peace fu l uses of radioact ive mater ials . 

A s the present open p i t mines are w o r k e d out a n d 
thc deeper deposits are to be recovered b y under­
g r o u n d m i n i n g methods, the m i n i n g problems arc 
going to increase. Y o u w i l l a l l be f a c e d w i t h increased 
costs. I n add i t i on y o u w i l l have water, ven t i l a t ion , 
safety a n d recovery problems. 

These arc not insurmountable , but they are go ing 
to take a great deal of p l a n n i n g a n d technica l s k i l l i n 
so lv ing them. The f u t u r e of u r a n i u m m i n i n g i n W y o ­
m i n g depends u p o n how w e l l these problems are 
solved. T h e y arc a h completely d i f f e r e n t a n d rmre-
la ted to most of the problems of open p i t m i n i n g . 

Trona Mining in Southwest 

T r o n a m i n i n g i n the southwestern pa r t of the state 
ha,s one established mine, opera t ing at f u l l capaci ty . 
I n add i t i on there has been m u c h ac t i v i t y i n add i t i ona l 
prospect ing a n d leas ing w h i c h m a y lead to add i t i ona l 
mines and processing plants i n this f i e l d . 

There are several opera t ing bentonite proper t ies 
i n var ious par ts of the state. These are a l l p r o d u c i n g 
a n d thei r f u t u r e seems assured. T h e i r products have 
a wide va r i e ty of uses. The largest consumer is the 
o h i ndus t ry . So their f u t u r e is t i e d v e r y closely to 

* Address at the Wyominff Mining ABSoeiaUon Convention, Jackson 
Lake Lodge, Wyo., June 10-11, 1960. 
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T H E A U T H O R 

Myron L. Sisson, stiperintendent of Colorado Fuel 
& Iron Corp.'s iron mine at Sunrise, Wyo., received 
his E.M. degree from the Colorado School of Blines in 
1920. For the next four years after his graduation 
from Mines, he was employed 'by River Smelting & 
Refining Co., Florence, Colo., as shifter and foreman 
in the zinc oxide plant and crushing and roast plant. 
In 1924 he served as mining engineer ivith Phelps 
Dodge Corp. at Morenei, Ariz., and from 1924 to 1927 
as mining engineer with Hayden Bros. Coal Corp at 
Ilaybro, Colo. 

In 1927 he joined the Colorado Fuel & Iron Corp. 
as mine foreman, mining engineer, assistant superin­
tendent, and superintendent since 1945 of the com­
pany's Sunrise Mine. 

Mr. Sisson is a member of the Colorado School of 
Mines Alumni Association, AIME, and the Colorado 
Mining Association. He is a director and past presi­
dent of the Wyoming Mining As.^ociation, is a mem­
ber of the Governing Board of American Mining Con­
gress, is president of the Wyoming Board of Mines, 
and is a director of the Western Governors Advisory 
Council on Mining. 

the domestic o i l i ndus t ry , p a r t i c u l a r l y the d r i l l i n g 
of new wells . 

The phosphate m i n i n g i n the western pa r t of the 
state is expand ing a n d p r o d u c t i o n w i l l no doubt i n ­
crease d u r i n g the next several years. 

A new g y p s m n processing a n d w a l l boa rd manu­
f a c t u r i n g p l an t is a new i n d u s t r y a n d new m i n i n g 
operat ion i n the C o d y area. 

Coa l Consumption Increases 

The new steam generat ing e lec t r ica l p l an t be ing 
b u i l t near K e m m e r e r a n d the newr u n i t of the G l e n ­
rock generat ing p lan t w i l l increase the consumpt ion 
of coal . 

The cons t ruc t ion of the p i l o t p l an t near K e m ­

merer f o r tes t ing the p roduc t ion of coke f r o m non-
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c o k i n g coal, can have an enormous impac t on the coal 
m i n i n g indus t ry , not on ly i n "Wyoming but the wliole 
U n i t e d States. I f these tests prove economical ly feas­
ible, coal m i n i n g w i l l aga in become one of the p r i n ­
ciple indus t r ies of the State. 

There is the poss ib i l i ty of developing a l u m i n a i n 
the L a k e D e S m e t area, together w i t l i f u t u r e develop­
ment of coal i n the area. 

Iron Ore Production 

Kecent press releases ind ica te the open ing of a 
mine i n the A t l a n t i e C i t y area a n d thc cons t ruc t ion 
of a benef i c i a t ion p l an t to u t i l i ze the low grade i r o n 
ore deposits wh ieh have pro\-cn i n this d i s t r ic t . Th i s 
w i l l g rea t ly increase the i r o n ore p r o d u c t i o n of the 
state. 

To date thc on ly i r o n ore mine of any appreciable 
size is thc Sunr i se M i n e , w h i c h has been i n p roduc t ion 
about 60 years. I t is no^v w o r l d n g on a reduced pro­
duc t i on schedule, due to the na t ion-wide r educ t ion h i 
steel p roduc t ion . I t w o u l d seem that this is of a tem­
p o r a r y nature , a n d p r o d u c t i o n shou ld improve w i t h i n 
the nex t f e w months. 

T h i s b r i e f l y covers the f u t u r e outlook f o r the var ­
ious segments of the "Wyoming m i n i n g indus t ry . A s 
a whole, the f u t u r e looks p romis ing . 

T h i s now br ings me to thc second phase of " A L o o k 
to thc F u t u r e . " 

Political and Economic Trends 

There arc p o l i t i c a l a n d economic t rends w h i c h 
threaten thc f u t u r e , not on ly of m i n i n g but our whole 
economic s t ructure . Some of these arc taxes, p o l i t i c a l 
expediency, p r i c i n g ourselves out of our domestic as 
w e l l as f o r e i g n markets . 

One of the factors that has encouraged m i n i n g 
a n d new m i n i n g development i n W w o m i n g has been 
a hea l thy t ax cl imate. A l l m i n i n g companies realize 
taxes are necessary, but they mus t be kep t equitable 
i n a l l segments of the economy. N u m e r o u s attempts 
have been made, i n the past, to impose severance a n d 
^-arious other d i s c r i m i n a t o r y taxes on the extract ive 
indust r ies . These have been defeated i n the past. 

"Equalization" Tax Proposed 

The next session of the legis lature w i l l no doubt 
b r i n g f o r t h another crop of such b i l l s . I n fact , I k n o w 
of one that is being prepared , w h i c h is cal led an 
equal iza t ion tax. I t appears to be a imed at those ex­
t ract ive indust r ies , or segments of the i ndus t ry , w h i c h 
ship the i r p roduc t out of the state f o r processuig. 
T h i s k i n d of tax legis la t ion cou ld v e r y w e l l force 
some of our mines to close down, as they are w o r k i n g 
l o w grade mater ia ls and are f a c e d w i t h h i g h trans­
po r t a t i on costs a n d are w o r k i n g on a smal l m a r g i n 
of p r o f i t . I t is not economical ly feasible to process 
a l l the products of our mines w i t h i n the state. There­
f o r e unrea l i s t i c taxes can v e r y w e l l increase the cost 
of p roduc t ion f r o m our mines to thc po in t that they 
are no longer competi t ive. W h e n that cond i t ion exists 
ou r mines w i l l be closed down, a n d the processing 
p lan ts w i l l purchase the i r r a w mater ia ls f r o m other 
states or f o r e i g n sources. T h i s is p a r t i c u l a r l y t rue 
of the i r o n ore, as large tonnages are be ing i m i i o r t e d 
f r o m South A m e r i c a a n d C a n a d a at the present t ime. 

Inflation Threatens Economy 

O u r economy is thi 'eatcncd b y cont inued i n f l a t i o n . 
I n f l a t i o n is a threat because of the d e f i c i t spend ing 
a n d huge na t iona l debt. I n add i t i on we have b u i l t - i n 

i n f l a t i o n a r y factors . N e a r l y a l l labor contracts now 
have an increase-in-cost-of-li-\dng clause. A n d the cost 
of l i v i n g cannot go i n any d i rec t ion except up . T h i s 
tends to force a h prices up , is ca l led creeping i n f l a ­
t ion , a n d is supposed to be okay. B u t i t seems to me 
that i f i t continues to creep, the f i n a l results are jus t 
as f a t a l as r u n a w a y i n f l a t i o n . 

O u r na t ion has been expand ing the func t i ons of 
the na t iona l government into a l l f i e lds . A great m a n y 
of the f u n c t i o n s have been adopted on the basis of 
p o l i t i c a l expediency rather than the h a r d co ld facts 
of economics. A cont inua t ion of this t r end can on ly 
lead to more d i f f i c u l t i e s i n the f o r m of cont inued i n ­
f l a t i o n , more d e f i c i t spend ing w i t h a greater na t iona l 
debt. I f i t continues f a r enough, i t cou ld lead to even­
t u a l economic collapse. 

People Must Shake Complacency 

However , I don' t believe we w i l l a l low th ings to 
reach this chaotic stage. I t h i n k the A m e r i c a n people 
w i l l shake the i r complacency. Business, labor a n d 
government w i l l get together and solve these prob­
lems on an economic basis. B u t i n order to e f fec t this 
p rogram, the A m e r i c a n people are go ing to have to 
exercise the i r f r anch i se as citizens a n d elect men w i t h 
business experience a n d demand government on a 
sound business basis a n d sound economics. 

E a c h a n d everyone of us must take an active i n ­
terest and pa r t i n the selection a n d elect ion of candi­
dates ^vc}l q u a l i f i e d f o r the o f f i c e they seek. A l s o we 
must keep our legislators and congressmen i n f o r m e d 
of our s tand on proposed leg is la t ion h y letters a n d 
telegrams. 

Mining C o d e Revision Necessary 

There is one other p rob lem f a c i n g our i n d u s t r y i n 
this state that I w o u l d l i ke to ment ion briefl}^. T h a t 
is the m i n i n g code f o r mines other t h a n coal . The 
present code was adopted i n 1957 af te r a lo t of w o r k 
on the pai ' t of y o u r Assoc ia t ion , its o f f i ce r s a n d others 
i n the m i n i n g i n d u s t r y . I t was a step i n the r i g h t 
d i rec t ion , bu t w i t h the increas ing number of mines 
a n d the numerous problems that are a r i s ing , i t is i n ­
adequate. The B o a r d of M i n e s was set u p unde r the 
code as an adv i so ry body f o r the State M i n e Inspector 
and the Governor . There is no p rov i s ion w i t h i n the 
code f o r Techn ica l A d m i n i s t r a t i o n at the state level . 

M a n y technica l problems arc present ing them­
selves, such as radia t ion-dust sampl ing , p a r t i c u l a r l y 
i n u n d e r g r o u n d u r a n i u m mines a n d m i l l s . E v a l u a ­
t ion of m i n i n g methods, safety p rograms a n d m a n y 
other problems reqiure an adminis t ra tor w i t h tech­
n i c a l s k i l l and experience. There is no p r o v i s i o n f o r 
this under the present code. 

Therefore I suggest that the new B o a r d of D i r e c ­
tors of the W y o m i n g M i n i n g Assoc ia t ion make this 
thei r f i r s t p ro jec t a n d work-up the proposed changes 
i n the code, w i t h the cooperation of a l l those inter­
ested, a n d present i t to the next legislature. 

Please don' t get me w r ong , I am not c r i t i c i z i n g 
those who are admin i s t e r ing the code as i t is wr i t t en . 
I t h i n k our Inspect ion Depa r tmen t has done a good 
job. T h e y have cooperated w i t h the operators a n d 
w i t h the B o a r d of M i n e s to the fu l l e s t extent. 

I do not profess to have the answer to this mining-
code p rob lem no r to the others ment ioned i n m y 
paper . Howeve r they can a n d w i l l be solved. The 
solut ion is go ing to take a lo t of s t ra ight t h i n k i n g 
w i t h concerted a n d cooperative ac t ion b y each a n d 
everyone of us. 
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Panel Discussion of 

Underground IVIining 
In Poorly Consolidated 
Formations* 

C. H. REYNOLDS, Moderator 
C. N. KRAVIG and J . H. BAILEY, Panelists 

Acting as moderator, C. H. Reynolds—general 
superintendent of Continental Materials Corp., Grand 
Junction, Colo.—introduced both the subject to be 
discussed and the tivo members of the panel, as 
folloivs : 

W i t h u n d e r g r o u n d m i n i n g our subject today, I 
am r e m i n d e d of the o ld m i n i n g s to ry about the green 
h a n d who w^as r u s t l i n g the sa l ty o ld mine f o r e m a n 
f o r a job on the P l a t e a u a f e w years ago d u r i n g the 
t r ans i t i on of the u r a n i u m boom f r o m prospeet ing to 
m i n i n g . Quest ioned by the f o r e m a n as to whether 
he was a miner , the y o u n g m a n stated quite con­
f i d e n t l y that he was. The f o r e m a n said, " A l l r igh t , 
^'ou go over to N o . 3 Inc l i ne a n d t e l l the hois tman 
to let y o u down. AVhen y o u get to the bot tom t u r n 
l e f t in to the no r th d r i f t a n d go to the face. S t a r t on 
the muckp i l e there a n d I ' l l be a long to see y o u a l i t t l e 
la te r . " 

A s the y o u n g f e l l o w star ted o f f , the f o r e m a n 
called, " H e y , have y o u got a l a m p ? " 

The y o u n g m a n t u rned a n d rep l ied , " I won ' t need 
one w i l l I? I ' l l be th rough before da rk . " 

W e l l , we expect to be th rough before da rk too, 
bu t wc also hope to t h row a l i t t l e l i g h t on our subject . 

M a n has been m i n i n g var ious r a w mater ia ls f r o m 
poor ly consolidated fo rmat ions f o r a v e r y l o n g t ime, 
a n d the var ious problems invo lved are ce r t a in ly not 
imique to the m i n i n g of u r a n i u m . However , i t so 
happened i n this coun t ry over the past several years 
that by f a r the largest p o r t i o n of our discovered 
u r a n i u m reserves occur i n sedimentary fo rma t ions 
w h i c h are quite poor ly consolidated. Th i s is i n con­
trast to our t r a d i t i o n a l base and precious meta l m i n ­
i n g i n the W e s t where we are usua l l y m i n i n g i n 
f a i r l y competent host rocks. 

I n the evalua t ion of any m i n i n g venture unde r 
a g iven set of economics and a f t e r discovery of the 
commodi ty i n question, the m i n i n g engineer is ca l led 
on to determine f i r s t , the f ea s ib i l i t y of ex t rac t ing 
the commodi ty f r o m its environment , a n d second, to 
determine i f i t can be extracted at a p r o f i t — f o r under 
our economic system the d e f i n i t i o n of ore is " m i n e r a l ­
ized mater ia l w h i c h can be ext racted at a p r o f i t . " 

These determinat ions invo lve a great m a n y inter­
re la ted and complex factors , m a n y of w h i c h are i n -

* Panel pvpseiited at the Wyoming Miiiins Assn. Convention ai Jack­
son Lake Lodge, Wyo.. June 10, 1960. 
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• Left to right: Jack H . Bailey, C . N . Kravig, and C . H . Reynolds. 

determinate f r o m the l i m i t e d data w h i c l i the engineer 
m a y have at hand. 

The factors on w h i c h the engineer must base his 
fea s ib i l i t y a n d economic predic t ions arc u sua l l y quite 
p o o r l y de f i ned w h e n he is f a c e d w i t h opening an 
u n d e r g r o u n d mhie i n a completely new area a n d fo r ­
mat ion—that is, one i n w h i c h no previous w o r k has 
been done and consequently no experience fac tors 
have been e m p i r i c a l l y developed. T h i s is thc si tua­
t i o n w h i c l i has faced the engineer i n three of the 
m a j o r reserves of this count ry—the B i g I n d i a n dis­
t r i c t i n Utah , the A m b r o s i a area i n N e w Mexico , a n d 
the C e n t r a l W y o m i n g basins. 

To discuss how some of these problems have been 
met a n d solved i n these var ious areas, we have two 
men wlio have been b u s i l y so lv ing them f o r a number 
of years. 

A f t e r the presentat ion of the i r two papers, we w i l l 
open the pane l f o r questions, a n d 1 am sure M r . 
K r a v i g and M r . B a i l e y w i l l do the i r best to answer 
them. 

F i r s t , I w i l l in t roduce M r . Clarence K r a v i g of 
thc Homestake B l i n i n g Co . of L e a d , S. D a k . M r . 
K r a v i g is a graduate of the U n i v e r s i t y of Minneso ta 
i n 1929. Soon a f t e r g radua t ion he jo ined the Home-
stake organiza t ion as a geologist. I n 1940 he became 
assistant mine super intendent of L e a d , a n d i n 1951 
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lie beeaiiie mine superintendent . I n a d d i t i o n to his 
duties at L e a d , he is also i n charge of operations at 
the I l a u b e r U r a n i u m M i n e i n northeastern Wyoming- . 

O u r second speaker is p resen t ly p ionee r ing under­
g r o u n d m i n i n g i n an area w h i c h m a y w e l l present 
some of the most d i f f i c u l t m i n i n g condi t ions yet en­
countered i n unde rg round u r a n i u m m i n i n g i n this 
coun t ry . J a c k B a i l e y is a graduate of the U n i v e r s i t y 
of C a l i f o r n i a i n 1949. H e j o i n e d the A n a c o n d a M i n ­
i n g Co. at D a r w i n , CaUf . , on g radua t ion as an engi­
neer, then w o r k e d as mine geologist a n d was assistant 
mine f o r e m a n when the operation, w^as closed i n 1954. 
A t that t ime, he jo ined the U t a h organ iza t ion a n d 
was engaged on a coal d r i l l i n g pro jec t at C r a i g , Colo. 
I n 1955 he moved to the L u c k y M c p ro jec t a n d has 
been i n charge of ])roject w o r k i n the S h i r l e y B a s i n 
area since i ts incep t ion u i 1957. H e is present ly p r o j ­
ect manager f o r U t a h M i n i n g Co. on that project . •^Aerial view of Hauber Uranium Mine, New Haven, Wyo. , owned 

and operated by Homestake Mining C o . (Photo courtesy Riverton 
Ranger] 

Clarence Kravig, Homestake Mining Co . , and C . H . Reynolds, 
Continental Materials Corp. , Grand Junction, Colo . 

Clarence Kravig, first panelist, made thc folloiv­
ing remarks ahout "tlnderground Mining in Poorly 
Consolidated Formations" at the Homestake Gold 
J\line in Lead, S. Dak., at the Hauher Uranium Mine 
in Crook County, Wyo., and at the Homestake ura­
nium mines near Moah, Utah, and in the Grants Dis­
trict, N. M.: 

A t the Homestake G o l d M i n e i n L e a d , S. Dak . , 
we do not have any p rob lem w i t h unconsol idated 
g r o u n d except f o r a f ew isolated shear zones or f a u l t e d 
areas w i t h gouge, so we have to conf ine this paper to 
our prohlems i n our var ious u r a n i u m mines. K o o f 
supi)ort is the m a i n mining- p rob lem i n a l l the u ra ­
n i u m mines but d r i f t i n g , r a i s ing , d i l u t i on , cont ro l led 
caving, haulage, a n d p u m p i n g aU present special 
problems due to p o o r l y consol idated g round . 

A t our H a u b e r U r a n i u m M i n e i n Crook Coun ty , 
W y o . , the g r o u n d as a whole is p r e t t y f a i r , but we 
do have mudstones that give t rouble both i n the back 
a n d i n the f loo r . Some weak sandstones as w e l l as 
loose or " d r u m m y " slabs i n h a r d sandstone also are 
troublesome. T h i s cond i t ion also exists i n the Home-
stake u r a n i u m mines near Moab , U t a h , and i n the 
Gran t s D i s t r i c t of N e w M e x i c o . 

Considerable costs are con t inua l ly incur i -ed i n 
roof suppor t i n a l l the u r a n i u m mines ; even so cav­
i n g occurs w h i c h requires special t imbe r ing a n d even 
steel sets. I n the Gran t s D i s t r i c t the r ibs as weU as 
the roof need suppor t ; there have been several acci­
dents f r o m r i b f a l l s as w e l l as f r o m roof f a l l s . The 
H a u b e r M i n e a n d most of the mines i n the Gran t s 
D i s t r i c t are v e r y wet and seeping water tends to 

loosen sandstone or mudstone both i n the back a n d i n 
the r ib . 

A n y type g r o u n d that w i l l h o l d together reason­
ab ly w e l l is usuaUy rock bolted as a f i r s t step. E x ­
pans ion shield type rock bolts arc used f o r the most 
part . I n the mon th of M a r c h , 18,165 rock bolts were 
used U l the Homestake mines i n the Gran t s D i s t r i c t ; 
t l i i s was at the rate of one bolt f o r each three tons 
of ore extracted. A v a r i e t y of head plates or wash­
ers are i n use i n a l l thc mines a n d inc lude s tandard 
rock-)3olt washers, wire-mesh or cha in - l ink f enc ing , 
steel plates, steel s tr ips, expanded meta l a n d wood 
slabs. I n the Grants . M ines , 1 5 " x 9' steel plates are 
commonly used f o r add i t i ona l bear ing area. 

Adequa te anchorage of the rock bolts, of course, 
is a i-eqnirement. I f p roper anchorage is unat ta inable 
w i t h convent ional bolts, then t imbe r ing or cemented 
bolts are necessary. 

A safe ty ])roblem is present wh i l e i n s t a l l i n g I'ock 
bolts. I t o f t en is d i f f i c u l t to detect loose g round , a n d 
roof f aUs occur w i t h l i t t l e or no w a r n i n g ; therefore, 
i t is necessary to scale d o w n several t imes d u r i n g a 
s h i f t and i n some cases a l ight -weight safe ty j ack is 
used f o r pro tec t ion u n t i l the back can be bol ted or 
t imbered. I n some cases booms a n d a safe ty shed 
must be ca r r i ed ahead of the t imbered area to pro­
tect the miners wh i l e t imber ing . 

A con t inua l educat ion p r o g r a m is necessary to 
teach miners to scale down the back and r ibs several 
times d u r i n g a s l i i f t . A t our H a u b e r M i n e , pa r t of 
the shaf t s tat ion caved i n wi thou t wa rn ing , though 
we thought the back was good i n th is area; f o r t u ­
nately, no one was h u r t as i t was l u n c h t ime, bu t one 
ore t r u c k was b a d l y smashed. W e ins ta l l ed steel posts 
and I-beams i n this area f o r a permanent so lu t ion 
to the roof problem. 

W h e r e rock bol t anchorage is poor, as is the ease 
i n mudstones, bolts are cemented in to place. " P e r f o " 
bolts have been used a n d have been sa t i s fac tory f r o m 
the s tandpoint of anchorage but are expensive to i n ­
s ta l l . W e f o u n d that we cou ld cement p l a i n bolts in to 
d r i l l holes more cheaply t h a n us ing thc " P e r f o " bolts. 

Th i s is done b y f i l l i n g a p ipe w i t h mor t a r a n d i n ­
ser t ing the m o r t a r - f i l l e d p ipe in to the d r i l l hole; a 
p is ton is then inser ted into the end of the p ipe to h o l d 
the mor t a r w h i l e the p ipe is w i t h d r a w n f r o m the hole, 
thus l eav ing thc mor ta r i n the d r i l l hole. A bolt or 
r e i n f o r c i n g rod , threaded on one end, is then d r i v e n 
in to the mor t a r to thc bot tom of the d r i l l hole. The 
mor t a r is a l lowed to set a n d then thc washer a n d 
nu t are ins ta l led . 
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W h e r e mudstone is encountered i n the back, the 
d r i f t s are genera l ly t imbered. T h i s is done b y p s ing 
a 6" X 8" t imber cap suppor ted b y hangers or s t i r r u p s 
i n the r i b ; this requires a f i r m sandstone i n the r i b . 
The caps are p laced on 3-foot or 6-foot in tervals , as 
requi red , a n d are lagged, and c r ibbed to the back. 
T i g h t c r ibb ing , as soon as possible, a f t e r b la s t ing 
keeps the mudstone f r o m s l ak ing a n d con t inu ing to 
f a l l . 

D r i U i n g i n p o o r l y consolidated fo rma t ions gen­
e r a l l y presents no d i f f i c u l t p rob lem except when 
d r i l l i n g i n mudstones. Spec ia l bits w i t h wide w i n g 
section are at t imes requi red . The center hole usu­
a l l y has to be p lugged . A V - c u t is used almost en­
t i r e ly , but exper imenta t ion is necessary to determine 
the correct amount of d^aiamite r equ i r ed f o r va r ious 
types of " s p r i n g y " or " r u b b e r y " g round . 

A d i l u t i o n p rob lem is a lways present i n weak 
format ions . M u c h of the ore p r o d u c t i o n comes f r o m 
d r i f t i n g , and where the ore lies near the bot tom of 
the d r i f t and barren, ma te r i a l occurs i n the top ha l f 
of the d r i f t w i t h mudstone i n the back, d i l u t i o n can 
be serious. I n such cases we d r i l l out the ent ire r o u n d 
but blast on ly the lower ha l f ; the ore is then shoveled 
before b las t ing the top ha l f . A de f in i t e cycle of d r i l l ­
i n g a n d b las t ing is d i f f i c u l t because of va r ious 
amounts of t i m b e r i n g a n d rock bo l t i ng requi red , due 
to g r o u n d condit ions, so several w o r k i n g faces are 
kept avai lable f o r w o r l d n g and this permi ts b la s t ing 
at l u n c h t ime a n d at the end of the sh i f t . 

I n s toping, the m a i n p rob lem i n weak fo rmat ions 
is p remature cav ing . I n the retreat phase of m i n i n g , 
i t is necessary to cave the ove r ly ing s t ra ta as soon 
as the ore is removed. P r e v i o u s to ca"\dng, panels of 
ore are extracted a n d p iUars are l e f t between the 
panels. T h c p i l l a r s are then cut i n two or smal ler p i l ­
l a r s and f i n a l l y the smaUest p i l l a r s are extracted i m ­
media te ly before caving . Care must be used so tha t 
too much g r o i m d is not opened b y pane l m i n i n g . T h i s 
m a y cause excessive weight on the smaU p iUars w h i c h 
begin to f a i l , w h i c h i n t u r n causes premature cav ing 
w i t h considerable safe ty a n d also loss of ore. 

B e f o r e r e m o v i n g the pUla r s closest to the caved 
area, a r ow of s tul ls are p laced alongside the next 
p i l l a r a n d c a v i n g holes are d r i l l e d i n the back. A s 
soon as thc p i l l a r s closest to the cave are extracted, 
the cav ing holes are blasted to b r i n g the cave close 
to the stul ls adjacent to the next p U l a r to be ex­
tracted. Occasional ly , r a n d o m stul ls a n d cr ibs have 
to be ins ta l l ed to prevent roof f a l l s a n d premature 
c a v i n g i n the panels before the p iUar s can be ex­
tracted. W i t h two hor izons of ore, s toping becomes 
more d i f f i c u l t ; i n the Gran t s D i s t r i c t cut -and-f ' i l l 
s toping w i U be t r i ed . 

The p rob lem of g r o u n d suppor t i n weak f o r m a ­
t ions is d i f f i c u l t i n r a i s ing . Unless the g r o u n d is 
p a r t i c u l a r l y weak, a c r ib j'aise can be d r i v e n safe ly . 
I f the g r o u n d is too weak, or the distance is too great, 
la rge diameter d r i U holes w i t h steel casing have been 
used i n place of raises. 

The haulage p rob lem when us ing trackless equip­
ment, especial ly i n a wet mine, is m a i n l y one of 
maintenance. The equipment requires a good roadbed 
as preventa t ive maintenance. I f a. weak sandstone or 
mudstone occurs i n the bottom of the haulageway, 
deep ru t s a n d m u d holes develop quite r a p i d l y i n a 
wet m ine ; this is h a r d on t ires a n d equipment. C r a w l e r 
type a i r a n d diesel loaders d i g u p the bottom to f o r m 
m u d holes i n weak rock fo rmat ions a n d maintenance 
costs become excessive. W e abandoned a l l c rawler 

t^-pe equipment i n f a v o r of rubber t i red , f ron t -end 
loaders, a n d maintenance costs a n d p roduc t ion delays 
are m u c h less. 

A t the I l aube r M i n e i t is necessary to b u i l d cor­
d u r o y roads i n m a n y sections a n d where grades arc 
steep the p l a n k e d roadbed is covered w i t h expanded 
meta l f o r proper t rac t ion . I n one case, i n the Gran t s 
D i s t r i c t , roof pressure o n several sma l l pUla r s actu­
a l l y caused them to settle in to the sof t c l ay a n d m u d ­
stone bottom a n d as a resul t the roadbed heaved a n d 
buck led . 

Some sha f t t imbe r ing h a d to be re l ieved because 
of weak g r o u n d i n one of the Gran t s mines. Exces­
sive s l ak ing of the sha f t wa l l s caused a d o w n w a r d 
d r a g a n d pressure on the sha f t t imbers . The slaked 
rock was removed, the sha f t sets were rcblocked, a n d 
the wal l s were bol ted w i t h cha in - l ink f enc ing . A 
f i n a l coat of guni te is to be appl ied . 

P o o r l y consolidated ma te r i a l i n a wet mine w i t h 
trackless equipment causes m u c h m u d a u d sand to 
wash in to the p u m p sumps w i t h r e su l t i ng h i g h ma in ­
tenance costs; this requires se t t l ing sumps. A t the 
H a u b e r M i n e and the wet Gran t s mines, a l l the water 
w i t h i ts l oad of sand a n d m u d runs by g r a v i t y into 
a sma l l box sump. A s l u r r y p u m p transports a l l the 
water, sand, a n d m u d in to one of two se t t l ing sumps, 
about 10 ' x 10 ' X 75 ' each, where the water is decanted 
a n d the sand a n d sl ime settles to thc bottom. W h e n 
thc sump is f u U , the alternate sump is used whi le the 
f i r s t one is shoveled out w i t h a f ron t - end loader. 
T h i s ma te r i a l o f t en carries s u f f i c i e n t values to shovel 
i t f o r ore. The ove r f low f r o m the se t t l ing sump goes 
to the p u m p sump where i t is p i u n p e d to the surface. 
The mine water is d ischarged into a se t t l ing basin 
or p o n d where ore lvalues i n the sl ime w i l l settle out 
f o r f u t u r e recovery. 

I n conclus ion i t can be sa id tbat m i n i n g in poor ly 
consolidated fo rmat ions has presented us w i t h a 
v a r i e t y of problems not commonly encountered i n 
tough, h a r d rock. 

• Shirley Basin underground mine of Ulah Mining Corp. [Photo 
courtesy Riverton Ranger) 

Jack I f . Bailey, second member of the panel, spoke 
as follows about "Developinsnt and Mining in Poorly 
Consolidated Sandstone at the Shirley Basin Mine of 
Utah Construction & Mining Co." 

The S h i r l e y B a s i n U r a n i u m d i s t r i c t located about 
65 miles south of Casper, W y o . , has one of the largest 
poundage reserves i n the na t ion . The m a j o r reserves, 
discovered to date, arc s i tuated in a general northwest-
southeast t rend averaging ahout 3,000 feet wide a n d 
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poss ib ly some 40,000 feet long . Other discoveries have 
been made elsewhere i n the bas in bn t r epor ted ly 
have yet to be ou t l ined or developed b y d r i l l i n g . U n ­
f o r t u n a t e l y a great po r t i on of this reserve is too deep 
f o r open p i t m i n i n g under the sma l l p r o d u c t i o n quotas 
al located to each p r o p e r t y b y the cur ren t ore p u r ­
chase pol icies of the A t o m i c E n e r g y Commiss ion . 
Therefore , a considerable p o r t i o n of the scheduled 
p r o d u c t i o n w i l l be obtained b y u n d e r g r o u n d m i n i n g 
methods, a n d Utah ' s operat ion began shipments i n 
late M a r c h of this year. 

I n rev iew of the m a n y repor ts that have been as­
sociated w i t h the exp lo ra t ion of this d i s t r i c t , the f o l ­
l o w i n g assumptions were made i n p l a n n i n g m i n i n g 
opera t ions : 

1. The host rock f o r mine ra l i za t i on is the W i n d R i v e r 
F o r m a t i o n of T e r t i a r y A g e w h i c h is composed p r i ­
m a r i l y of coarse to f i n e arkosic sand hor izons w i t h 
t h i n lenses of sandy to s i l t y clays in ter-bedded at 
r a n d o m or i r r e g u l a r in te rva ls . Geologists have 
termed the on ly th ick c l ay as be ing the basal mem­
ber of the f o r m a t i o n , a n d the m a j o r i t y of the k n o w n 
mine ra l i za t i on is f o u n d i n a coarse, h i g h l y uncon­
sol idated sand l aye r l y i n g immed ia t e ly above this 
c lay . 

2. E x p l o r a t i o n a n d development d r i U i n g ind ica ted 
a h i g h l y continuous, bedded type of deposi t ion 
Avhich w o u l d l e n d i t se l f i d e a l l y to any m i n i n g 
method, especial ly cons ider ing the h i g h grade t ype 
of mine ra l i za t ion , A f u r t h e r sa fe ty f ac to r l a y i n 
the u n i f o r m l y out of balance chemica l to radio­
me t r i c ra t io w h i c h appeared to be at least 30 per 
cent i n f a v o r of chemical . T h i s f ac to r , i f t reated 
s p a r i n g l y or ignored, c o u l d help develop v e r y 
f avorab le m i n i n g economics. 

3. L i t h o l o g i c studies of the d r i U hole cut t ings w i t h 
compar ison to s i m i l a r w o r k i n the Gas H i l l s seem 
to indica te that the sedimentat ion i n the S h i r l e y 
B a s i n area was n e a r l y lacus t r ine a n d therefore 
f u r t h e r j u s t i f y i n g the opinions of ore c o n t i n u i t y ; 
as opposed, to the f l u r i a t i l e deposi t ion i n the Gas 
H i l i s w i t h the h i g h l y b ra ided s t ream channel type 
of sedimentat ion a n d semi-errat ic m i n e r a l deposi­
t ion . 

F u r t h e r these L i t h o l o g i c comparisons i nd i ca t ed that 
g r o u n d suppor t f o r u n d e r g r o u n d operations should 
be at least as good as that exhib i ted i n the Gas 
H i l l s where the c l ay a n d / o r mudstone lenses o f t en 
were s u f f i c i e n t l y h a r d as to r e q u i r e d extensive 
b las t ing d u r i n g s t r i p p i n g operations. 

4. O v e r a l l , the p r e l i m i n a r y exp lora t ion results a n d 
engineer ing studies ind ica ted tha t m i n i n g costs i n 
S h i r l e y B a s i n shou ld compare v e r y f a v o r a b l y w i t h 
those cxperience<l i n other d is t r ic ts i n either open 
p i t or u n d e r g r o u n d operations a n d combined w i t h 
thc ext remely h i g h grade ore, made a v e r y rosy 
p i c t u r e — w i t h the except ion of course of the A E C 
purchase l imi ta t ions . 

A t the U t a h p roper ty , i t was easi ly established 
tha t open p i t m i n i n g was impossible w i t h the low 
quota avai lable a n d the h i g h thickness (about 300 
feet) of overburden. A sha f t site was p i c k e d near 
the edge of the largest ore body a n d at the low-point 
of the m a i n ore lense. Cons t ruc t i on of surface f a c i l ­
i t ies began i u J u n e of 1959 a n d shaf t s i n k i n g shor t ly 
thereaf ter . 

Because of the h i g h water table and doubts of 
some as to the g r o u n d condi t ions f o r s i n k i n g , two 
weUs were immed ia t e ly d r i l l e d , each w i t h i n 35 feet 
of the sha f t center a n d 75 H . P . submergible pumps 

•rUtah Mining Corp.'s Shirley Basin operations. The diagrametric 
sketch illustrates the target horizon, depth of overburden, and water 
table information. Dotted lines show water table before and after 
pumping. 

ra ted at 600 G P M w i t h a 400 foo t head were ins t a l l ed 
to d r aw d o w n the water table. A s p u m p i n g com­
menced a n d s i n k i n g became tough because of water, 
a d d i t i o n a l weUs were d r i l l e d a n d pumps added u n t i l 
now a to ta l of eight uni t s are p u m p i n g w i t h a com­
b ined ou tpu t of app rox ima te ly 4500 G P M , a n d a n 
a d d i t i o n a l three un i t s are scheduled w i t h m a n y of 
these la te r un i t s p r i m a r i l y located to f ac i l i t a t e d r i f t ­
i n g a n d m i n i n g act ivi t ies . 

S h a f t s i n k i n g progressed r a p i d l y , when consider­
i n g the operat ion of cons t ruc t ing a 12-inch m i n i m u m 
re in fo r ce d l i n i n g w i t h a n ins ide diameter of 1 2 % 
feet, u n t i l excessive w^atcr was f i r s t encountered at 
about 160 feet. A t this po in t an outside r i n g of s p i l ­
i n g was r equ i r ed to h o l d out the sof t r u n n i n g g r o u n d 
a n d progress s lowed down. A t 270 feet a t i gh t c lay 
w^as encountered a n d below this a f i n e g r a i n e d t i g h t l y 
packed sand hor izon, jus t before penet ra t ion of the 
coarse g ra ined ore bea r ing fades , w h i c h appa ren t ly 
ca r r i ed thc m a j o r i t y of the water , a p u m p s ta t ion was 
cut at 330 feet a n d A M - 9 chemical g rou t used i n an 
at tempt to seal the water out d o w n to the basa l c lay 
member. T h c grout d i d not f u n c t i o n p r o p e r l y a n d 
the sha f t s i n k i n g was stopped by excessive water at 
365 feet. A b o u t 2000 G P M was be ing hand led a n d 
the excessive p u m p i n g caused the sand to erode rap ­
i d l y , therefore a concrete p l u g was p laced to seal thc 
shaf t . 

A t this stage i t was decided to beg in development 
of the avai lable u p p e r ore hor izons f r o m the 330 level 
( o r i g i n a l p u m p i n g stat ion) and wa i t f o r the o u t b d n g 
wells to deplete the water reservoir w h i c h was feed­
i n g the lower sand. A p p a r e n t l y this m i g h t w e l l be 
that p a r t of the f o r m a t i o n f r o m the outcrop some 12 
miles south and f o r a good distance on ei ther side. 
However , water tabic measurements indica te a good 
d raw down cone has been established w h i c h is g radu­
a l l y b roadening a n d a year or so of p u m p i n g cou ld 
make s i n k i n g a n d subsequent development w o r k i n 
the coarse sand re la t ive ly easy. 

The 330 level development i n the r e l a t i ve ly d r y 
sand progressed w^ell but somewhat s lowly because of 
the necessity f o r back s p i l i n g a n d occasional side s p i l ­
i n g ahead of t i m b e r i n g ; 12 x 12 t imbers are used p r i ­
m a r i l y because a good stock was avai lable f r o m an­
other U t a h job. A c t u a l l y 1 0 x 1 0 or poss ibly 8 x 8 
t imber w o u l d be s u f f i c i e n t since the g r o u n d does 
N O T conta in s i gn i f i c an t bentonite (to cause swe l l i ng ) . 
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The f i r s t ore lense was encountered i n M a r c h a n d 
sublevel square set d r i f t s were immedia te ly s tar ted 
to out l ine at id develop th is p a r t i c u l a r hody. A g a i n 
because of the ext remely unconsol idated sand, s p i l ­
i n g is o f t en needed i n the square set w o r k a n d extreme 
care is a lways necessary to prevent a sand r u n . Oc­
cas ional ly this -wiU develop th rough holes as sma l l 
as 2-4 inches or ahead of the s p i l i n g i n the d r i f t face. 
A l l openings created above t imber are immedia te ly 
cr ibbed. 

'Excava t ion is done p r h n a r i l y w i t h I R 59 c l ay 
spades a n d I R 38 stopers i n w h i c h the ro ta t ion pa l l s 
have been removed. N o t more than 3 tons of powder 
have been used i n the to ta l job to date. 

A longhole p r o g r a m is ca r r i ed on constant ly to 
f iu ' ther out l ine the ore l i m i t s a n d to p rov ide water 
dra inage a n d 90 per cent of this w o r k is done w i t h a 
T h o r a i r motor u s ing l i g h t t ubu la r d r i l l steel, " F i s h ­
t a i l " bits, a wet sp indle , and mounted on an a i r leg . 
A Copco B B D 50 r o c k d r i l l a n d leg is used w i t h % 
inch sectional steel f o r those ra re occasions when h a r d 
rock is encountered. 

Introduction to date has almost en t i re ly been f r o m 
d r i f t or sublevel headings w i t h a m o d i f i e d l o n g w a l l 
retreat method of s top ing p l anned as soon as develop­
ment sublevel d r i f t s have reache<i the edge of the ore 
lenses. I t appears tha t at least two rows of square 
sets can be he ld open f o r m i n i n g , a n d t imber w i l l be 
p u l l e d beh ind the re t rea t ing face to b r i n g down the 
back. 

The dew-atering p r o g r a m has he ld the active water 
table w e l l below the w o r k i n g level , but sma l l perched 
water zones cont inue to be a troublesome fac to r as 
they are d ra ined . T o t a l water p roduc t ion f r o m the 
leve l is i n the neighborhood of 100-150 G P M a n d this 
is taken to a se t t l ing p o n d f o r f u t u r e recovery of the 
h i g h grade f ines . T h i s amount of water coming f r o m 
the several w o r k i n g places p lus d r a i n holes is not 
s i gn i f i c an t i u any other t ype of g r o u n d bu t w i l l make 
a nice " C r e a m of W h e a t " s l u r r y i n a w o r k i n g face 
of unconsol idated sandstone; therefore, the longholcs 
are essential to keep any amount of water channeled 
back to the t imbered section. 

I n summary , u n d e r g r o u n d m i n i n g condi t ions are 
d i f f i c i d t as development progresses bu t as the water 
is d ra ined by the development w o r k s top ing problems 
w i l l be re l ieved. R e l a t i v e l y h i g h cost "square se t t ing" 
w i l l probabb^ cont inue to be the on ly useable mining-
method; bu t this is not wi thou t its blessing i n that d i ­
l u t i o n can be kept at a m i n i m u m a n d the safet}^ fac tor 
is h i g h because of the constant t imber cover. 

The most obvious f ac to r i n s u r i n g the success of this 
and f u t u r e operations i n the S h i r l e y B a s i n D i s t r i c t , 
either u n d e r g r o u n d or open pi t , is the i n f o r m a t i o n 
now available f r o m b u l k sample analyses w h i c h i n ­
dicate that ac tual chemica l grade approaches twice 
that ind ica ted b y gamma probes (ca l ibra ted to 
s t andard samples a n d used f o r explora t ion d r i l l i n g ) . 
T h c m a j o r i t y of U t a h reserves were based on gamma 
p r o b i n g of d r i l l holes and these records were i n ­
terpreted conservat ively. M i n i n g to date {al though 
s t i l l con f ined to a sma l l area) has ind ica ted that the 
poundage content of d r i l l e d reserves m i g h t w e l l be 
twice that o r i g i n a l l y expected. 

I t is also quite obvious that stripx^ing rat ios can 
be increased considerably because of the unconsol i ­
dated g r o u n d a n d open p i t m i n i n g w o u l d undoubted ly 
be the x>i"edominate m i n i n g method i f an u n l i m i t e d 
mai 'ket were available. 

I n comparison, w i t h some of the o r i g i n a l concepts 
developed f r o m exp lora t ion results, i t is obvious that 
ac tua l cndi t ions d i f f e r a great deal. However , the ex­
cellent ore body, a great deal of h a r d w o r k a n d an 
opeit m i n d to d i f f e r e n t techniques w i l l combine to 
create a p ro f i t ab le m i n i n g operat ion. 

Panel Moderator Reynolds made the folloioing 
summary remarks about the -problem of mining in 
poorly consolidated formations: 

T o b r i e f l y summarize the remarks of our two 
pane l members, i t can be sa id that m i n i n g i n poor ly 
consolidated fo rmat ions has both advantages a n d dis­
advantages f r o m an economic v iewpoin t . 

The p r i n c i p a l advantage w o u l d appear to be the 
ease of b reak ing the g r o u n d w i t h the at tendant low 
cost f o r bits, steel and x>owder. T h i s phys i ca l charac­
ter is t ic also serves to h o l d exp lora t ion costs to a m i n ­
i m u m i n that these sof ter fo rma t ions are quite easily 
a n d cheaply d r i l l e d i n contrast to more competent 
format ions . 

Some of the disadvantages of m i n i n g i n these poor­
l y consolidated fo rma t ions a re : 

1. Re l a t i ve ly h i g h g r o u n d suppor t costs; 

2. I f wet, p u m p i n g costs m a y be h igh due to con­
ta ined abrasive solids i n the water ; 

3. H a u l a g e w a y maintenance m a y be costly due to 
so f t bottom. 

50th Anniversary Issue 
X h e 50th Anniversary Issue, October 1960, celebrates 

50 years of service and progress in the minerals industry 
and in the field of mineral engineering education. 

Reserve your copy now (price $3) f rom T h e M I N E S 
Magazine, Golden, Colo. , or order a year's subscription 
for $5 beginning w i t h this 50th Anniversary Issue. 

Cordial best wishes to our 

Fellow Miners . . . 

F r o m the " m i n e r s " at the 

F R O N T I E R R E F I N I N G C O M P A N Y 

M . H . " B u d " R o b i n e a u 
President 

D r . B e n H . P a r k e r 
V i c e Pres iden t Charge of 

P r o d u c t i o n 

G a r y W . H u d i b u r g h 
Secretary a n d G e n e r a l Counse l 

We cordially invite our friends 

to try our quality products. 

THE FRONTIER 
REFINING CO. 

4040 E. Louisiana 

Denver, Coiorado 

Featuring "The Fastest Gas In the West" 
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Bentonite 

in Industry* 

By FRED CHISHOLM 

in trod ucf Ion 

I n s l i gh t l y over 70 years, the bentonite i n d u s t r y 
has developed f r o m a modest p r o d u c t i o n of less than 
100 tons per year to an average of app rox ima te ly 
1,250,000 tons annua l ly d u r i n g the past 10 years. The 
f i r s t sh ipment of bentonite f o r commerc ia l purposes 
was made i n 1888, and, at that t ime, was ca l led 
" t a y l o r i t e " a f te r W i l l i a m T a y l o r of R o c k Creek, W^^o. 
I n 1898 the name bentonite or ig ina ted to designate 
thc m a t e r i a l f r o m its occurrence i n the F o r t B e n t o n 
f o r m a t i o n i n the R o c k Creek d is t r ic t . 

I n m i n e r a l nomenclature, the name bentonite is 
v e r y young . I t is a rock t e rm and consists l a rge ly of 
montmor iUoni te c lay, a name proposed i n 1847 f o r a 
p las t ic c lay f o u n d i n M o n t m o r i l l o n , F r a n c e . Ben to-
nites are def ined as fine-grained clays con ta in ing not 
less t h a n 85 per cent montmor i l lo i t e . A wide va r i e ty 
of c lays f o u n d aU over the w o r l d are i n c l u d e d i n this 
c lass i f ica t ion . 

F o r m a n y years f o l l o w i n g the ear l ier discoveries, 
bentonite was thought to be on ly the sod ium h i g h -
swe l l ing type m i n e r a l j j roduced p r i n c i p a l l y i n W y o m ­
i n g . However , b y the broad c lass i f ica t ion , non-swell­
i n g montmor iUoni te clays also became k n o w n as ben-
tonites. Domes t i ca l ly i t is recognized that there are 
two b road d iv is ions of bentonites: W y o m i n g or 
western bentonite, w h i c h expands i n water a n d carries 
sod ium as the p r i n c i p a l exchangeable i o n ; and 
southern bentonite, w h i c h has negl ig ib le swe l l ing 
proper t ies a n d carries ca l c ium as its p r i n c i p a l ex­
changeable ion. There are m a n y intermediate grada­
tions. Thesod ium bentonites are p r e f e r r e d f o r d r i U i n g 
m u d a n d the c a l c i u m bentonites f o r va r ious o i l re­
f i n i n g purposes. B o t h t;^'pes are used as a b inder i n 
m o l d i n g sands. 

Ben ton i t e is f o u n d i n m a n y areas of the w o r l d a n d 
is commerc iaUy produced i n some areas. The most 
p rominen t f o r e i g n bentonites are those p roduced i n 
E u r o p e a n d A f r i c a . E u r o p e a n bentonites are of the 
c a l c i u m type, wh i l e N o r t h A f s n c a produces an i n ­
termediate grade approaching , but not equa l l ing , the 
western or W y o m i n g bentonite. I n the s^jring of 1959, 
i t was repor ted that a r i c h deposit of betonite was 
discovered i n the Orange F r e e State of A f r i c a . I t is 

* Address at the Wyoming Mining Assoei.ition Convention, Jackson 
Lake LodKe, Wyo., Jnne 10-11, 1900. 
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V Caf and Can stripping operations at Magnet-Cove Barium Corp.'s 
bentonite mine near Greybull, Wyo . About 35 feet of overburden 
must be removed to reach the barite. {Photo courtesy Riverton 
Ranger] 

said to be of a h igher q u a l i t y than the W y o m i n g - t y p e 
mine ra l , but this has not been c o n f i r m e d . 
Properties of Bentonite 

The montmor iUoni te group of c lay minera ls is 
one of the most w i d e l y occu r r ing of aU m i n e r a l mater­
ials, and, l i kemse , the group contains minera ls of 
w i d e l y v a r y i n g chemical composi t ion. The exchange­
able ions are u s u a l l y c a l c i u m or sod ium w i t h c a l c i u m 
predomina t ing . The dominance of c a l c i u m i n most 
montmor i l lon i tes is due to i ts widespread ava i l ab i l i t y 
a n d i ts p r e f e r e n t i a l f i x a t i o n where the i o n is avai lable . 
These two bases produce ra ther d i f f e r e n t phys i ca l ef­
fects u p o n we t t ing . C a l c i u m clays do not disperse 
read i ly , but instead break d o w n to f i n e aggregates 
a n d give a m i n i m u m of ma te r i a l i n permanent sus-
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pensions. O n the other hand, sod ium clays disperse to 
give permanent gel- l ike suspensions. Some c a l c i u m 
c lay m a y be caused to give permanent suspension 
improvement b y treatment w i t h a sod ium salt. 

W e s t e r n bentonite is usuaUy l ight-colored, r a n g i n g 
f r o m cream to olive green, a n d has a w a x y luster 
w h i c h may become d u l l or p o w d e r y u p o n d r y i n g . 
Bentoni tes of the western or W y o m i n g - t y p e are most 
r e a d i l y recognized f o r thei r a b i l i t y to swel l when 
placed i n water . The increase i n volume m a y be as 
m u c h as 10 to 15 times the o r i g i n a l vo lume { F i g u r e 
1 ) . 

CRUDE BE:NrONITC IN 

CRUDE BENTONITE WATER Î OR 24 HOURS 

•V Figure I. Bentonite swelling illustration. 

• Figure 2. Photomicrograph—Wyoming bentonite, 25,000 X. 

A grea t ly m a g n i f i e d par t ic le of W y o m i n g ben­
tonite appears s imi l a r to a f a n or a deck of cards 
{ F i g u r e 2 ) . W h e n a pa r t i c l e is p laced i n f r e s h water, 
the water enters between the micaceous bentonite 
platelets aud separates them. The surface of the p la ­
telets holds the water t igh t ly , a n d the negative charges 
on the surface of the platelets exert repuls ive foi*ces 
w h i c h t end to h o l d thc platelets apart . B o t h posi­
t ive a n d negative charges occur on the edge of the 
platelets. 

A n unde r s t and ing of the swe l l ing of western ben­
tonite is compl ica ted b y the f a c t that i t is not a pu re 
substance, has no de f in i t e chemical composi t ion, a n d 
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• Figure 3. Bentonite production and industrial uses [1939-1958). 

• Figure 4. Wyoming bentonite production (percent of total, 1939-
1958). 

contains v a r y i n g amomits of salts. There arc a great 
m a n y theories account ing f o r the swe l l ing of bentonite, 
bu t whatever the mechanism m a y be, swe l l ing is an 
increase i n volume due to absorpt ion or adsorp t ion of 
a l i q u i d . W h e n agi ta ted w i t h water, a permanent sus­
pension results unless enough soluble electrolytes are 
present to prevent dispers ion. 

Production and Processing 

F o U o w i n g the o r i g i n a l p r o d u c t i o n of bentonite i n 
W y o m i n g i n 1888, an average of 60 tons per 3'̂ ear 
were p roduced u n t U 1896. I n 1902, p roduc t ion i n ­
creased to 1,200 tons annua l ly , a n d by 1919 p roduc t ion 
was s t i l l below 1,500 tons per year. I n 1925, p roduc­
t i on was repor ted as 14,850 tons; i n 1930, 82,593 tons; 
a n d i n 1939 reached i n excess of 200,000 tons annuaUy. 
F r o m a quarter of a m i l l i o n tons i n 1940, p roduc t ion 
p i c k e d up d r ama t i ca l l y to ahnost a m i l l i o n tons i n 
1950. S ince that time, thc i n d u s t r y has ma in t a ined a 
p r o d u c t i o n level of w c U over a m i l l i o n tons per year 
( F i g u r e 3 ) . S ince 1952, W y o m i n g alone has produced 
over 50 per cent of this quan t i t y ( F i g u r e 4 ) . 

The p r i ce of A Y y o m i n g bentonite is present ly 
quoted i n The Oil, Paint, and Drug Reporter at $14 
per ton i n carloads, f.o.b. m i U , f o r 200 mesh mate r i a l i n 
bags. The average pr ice of a l l shipments as repor ted 
b y the B u r e a u of M i n e s was $11.86 per short ton i n 
1958, compared w i t h $12.27 i n 1957. 

The processing of commerc ia l grades of western 
bentonite is re la t ive ly s imple w i t h the basic steps i n ­
v o l v i n g m i n i n g , d r y i n g , g r i n d i n g a n d packag ing . A s 
m i n e d ( F i g u r e s 5 and 6) , the m i n e r a l contains approx­
ima te ly 30-42 per cent moisture, w h i c h has to be re-
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• Figure 5. Bentonite mining pit. 

moved b y a r t i f i c i a l d r y i n g down to 10-12 per cent to 
make f i n e g r i n d i n g possible. T l i e most w i d e l y nsed 
commerc ia l f o r m is the 200 mesh product , bu t ben­
tonites are also p roduced i n g r a n u l a r sizes. 

C l a y f r o m the stockpile ( F i g u r e 7) is normal l j^ f e d 
t h r o u g h a slicer or h a m m c r m i l l , c a r r i ed b y conveyor 
bel t to a r o t a r y dryer , a n d then to d r y storage f o r the 
g r i n d i n g stage. l i a^Tuond ro l l e r m i l l s are w i d e l y used 
to pu lver ize the d r y clay, a n d cyclone dust collectors 
extract the 200 mesh p roduc t a n d deposit i t i n a 
l^roduct b i n . H a m m e r m i i l s a n d screens are used to 
produce thc var ious g r a n u l a r sizes of p roduc t . V a l v e -
type bagging machines or b u l k l o a d i n g appara tus are 
used f o r l oad ing produc t f o r sh ipment to bentonite 
users. 

Industrial Uses 

The s t ructure , chemieal a n d p h y s i c a l proper t ies 
of bentonite contr ibute to its m a n y i n d u s t r i a l uses. 
The w e l l k n o w n swe l l ing character is t ics of W y o m i n g -

V Figure 7, Processing bentonite—flow diagram. 
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• Figure 6. Loading truclc with bentonite at min' 

type bentonite create desirable propert ies i n o i l w^ell 
d r i l l i n g muds, a n d the greater surface area promotes 
adhesion of bond s t rength when m i x e d w i t h ine r t ma­
te r i a l such as f o u n d r y sand ( F i g u r e 8 ) . D r i l l i n g m u d 
a n d f o u n d r y appl ica t ions account f o r thc m a j o r i t y of 
the bentonite produced, bu t there are a v a r i e t y of 
m i n o r uses that account f o r an appreciable amoimt of 
the to ta i U . S. p roduc t ion . 

Oi l We l ! Drilling Mud 

M u d as a business is l i t t l e k n o w n outside of 
special ized f ie lds . M u d is a general t e r m f o r c i r c u ­
l a t i n g f l u i d s used i n the ro t a ry d r i l l i n g of o i l wells 
( F i g u r e 9 ) . I n c i r c u l a t i o n i t is pushed along by re­
c ip roca t ing p u m p s a n d f l o w s i n a cont inuous c i r c u i t 
f r o m the m u d p i t to w e l l bot tom a n d back again . I t 
t ravels d o w n the inside of thc d r i l l pipe, is f o r c e d 
th rough the eyes of the bi t w i t h considerable pres­
sure, a n d then surges back to the surface i n the an­
nular' space between the d r i l l p ipe a n d the w e l l bore. 
D u r i n g d r i l l i n g , m u d u sua l l y t ravels at the rate of 
about 2 to 3 feet per second. 

I n the ea r ly days of r o t a r y d r i l l i n g , the p r i m a r y 
f u n c t i o n of d r i l l i n g f l u i d s was to b r i n g cut t ings f r o m 
the bot tom of the hole to the surface. T o d a y i t is 
recognized tha t d r i l l i n g f l u i d s have at least n ine i m ­
por tant f u n c t i o n s : 

1. To remove the cut t ings f r o m the bot tom of the 
hole a n d c a r r y them to the surface. 

2. To cool a n d lubr ica te the b i t a n d d r i l l s t r ing . 

3. To w a l l the hole w i t h a low pe rmeab i l i t y f i l t e r 
cake. 

DArLLWS MUD W 
FOUNDflY 
OTHER GKl 

DOMESnc INCUSTRIAL USES OF BENTONITE 

•V Figure 8. Industrial uses of bentonite (1939-1958); drilling mud, 
bottom; foundry, middle; other, top. 
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T Figure 9. Mud circulating system in rotary drilling. 

4. T o con t ro l the sub-surface pressure. 

5. T o h o l d cut t ings and weight ma te r i a l i n sus­
pension wh i l e c i r cu l a t ion is in te r rup ted . 

6. To release sand and cut t ings at thc surface. 

7. To suppor t pa r t of thc weight of the d r i l l p ipe 
and casing. 

8. To reduce to a m h i i r a u m the adverse effects 
u p o n func t ions adjacent to the hole. 

9. To insure m a x i m u m i n f o r m a t i o n f r o m the fo r ­
mations penetrated. 

The m a j o r i t y of d r i l l i n g f l u i d s m a y be c lass i f i ed 
as water-base muds wdiich inden t i f i e s any d r i l l i n g 
f l u i d w i t h a cont inuous phase of water con ta in ing un ­
dissolved solids. These muds range i n composi t ion 
f r o m a s l i gh t l y d i r t y water to l i eav i ly weighted, 
chemica l ly t reated muds r a n g i n g i n cost to as m u c h 
as $30 7)er bar re l . 

W a t e r was f i r s t used as the c i r c u l a t i n g f l u i d i n 
ro t a ry d r i l l i n g , but i t was soon observed that m u d -
laden f l u i d s helped to h o l d back unconsol idated suf-
facc sands a n d to seal f o r m a t i o n pores. D r i l l e r s then 
began to improve the i r muds by add ing clays or sub-
bentonitcs d u g at the sur face near the w e l l sites. A lot 
of d i f f i c u l t i e s were experienced w i t h these ea r ly 
d r i U i n g muds due to the i r h i g h f i l t r a t i o n rate a n d h i g h 
solids content. T h c water lost to the fo rma t ion , be­
cause of this f i l t r a t i o n , caused shales to swel l a n d 
s lough in to the hole. The f i l t e r cake that the m u d 
solids l e f t beh ind on sa id fo rma t ions b u i l t u p s u f f i ­
c i en t ly th ick to st ick the d r i U pipe. A s a result, f i s h i n g 
jobs and loss of holes were common. Some areas were 
famous f o r thei r heav ing shale, w h i c h seemed impos­
sible to d r i l l . 

The composi t ion of d r i U i n g f l u i d s varies w i d e l y 
aud w i l l depend u p o n the requirements of the par­
t i cu la r d r i l l i n g operation. L o c a l geological condit ions 
usua l ly dictate the type of m u d to be used. I n some 
areas, d r i U i n g can be s tar ted w i t h water, a n d the clays 
a u d shales d r i l l e d w i U be dispersed i n the water, re­

s u l t i n g i n a good m u d system. I n other areas, h a r d 
fo rma t ions may be encountered that w i l l not disperse 
i n thc water to f o r m a suitable m u d . U n d e r such con­
dit ions, i t is f r e q u e n t l y necessary to supplement fo r ­
ma t ion solids w i t h s u f f i c i e n t bentonite to obtain de­
sirable m u d propert ies . 

The f i r s t commercia l use of western bentonite was 
t r i e d i n a C a l i f o r n i a w e l l i n 1928. A l m o s t overnight , 
bentonite was a success as i t sealed the wads of the 
w e l l bore a n d grea t ly decreased the f l u i d loss of mud , 
r e su l t i ng i n a th inner f i l t e r cake. The ear ly pract ice of 
m a k i n g muds w i t h commercia l c lays soon proved the 
supe r io r i ty of western bentonite. 

I n ro t a ry d r i U i n g operations, the use of m u d f o r 
almost 30 years remained more of an ar t than a 
science. A s late as the 1920's, the d i f f e rence between 
a good m u d and poor m u d was one of op in ion . D r i l l e r s 
r e l i ed most ly on how a m u d looked, how i t fe l t , a n d 
how the w e l l was d r i U i n g . The development of m u d 
as a science h a d its beg inn ing i n the ear ly 1930s 
when m u d service companies pu t m u d engineers i n 
the f i e l d w i t h portable laboratories to analyze and 
solve m u d problems. To l ea rn more about d r i l l i n g 
f l u i d s , prospective m u d engineers now s tudy d r i l l i n g 
f l u i d s i n t r a i n i n g classes w i d e l y o f f e r e d by pe t ro leum 
engineer ing schools a n d service companies. M u d en­
gineers must be acquainted w i t h a wide va r i e ty of 
m u d mater ia ls a n d m u d problems, and w o r k at the 
w e l l site to assist d r i U i n g crews. I t is the job of thc 
m u d engineer to k n o w the proper t ies requ i red f o r 
each m u d system, to be able to make f i e l d tests, to de­
termine the proper t ies of m u d , a n d to be able to 
recommend proper t reatment. A s a resul t of the ef­
fo r t s of m u d engineers, o i l men have recognized the 
value of good m u d a n d to use i t . 

F i m d a m e n t a l studies on d r i U i n g f l u i d s s tar ted i n 
about 1910, w i t h the f i r s t a t tempt to we igh m u d be­
i n g recorded i n 1915. V i s c o s i t y was discussed i n the 
i n d u s t r y f o r years, bu t i t was not u n t i l 1931 that 
the M a r s h f u n n e l was adopted as the s t andard method 
of measur ing viscosi ty i n the f i e l d . A l i t t l e la ter the 
S tormer viscosimeter came a long a n d has been wide­
l y used. U n t i l 1936, weight a n d v iscos i ty were the 
on ly measurements made on m u d . I n that year , the 
f i r s t f i l t e r press was f leveloped m a k i n g i t possible to 
check water loss and f i l t e r cake thickness. I n the same 
year a sand content test was developed, a n d soon a f t e r 
i t was recognized that a l k a l i n i t y or p H was an i m ­
por tan t p rope r ty of m u d . 

The A P I Code R P 29 iden t i f ies the s t anda rd tests 
f o r eva lua t ing d r i l l i n g f l u i d s a n d also recommends 
procedures f o r tes t ing d r i U i n g f l u i d mater ials . T o 
test the per formance character is t ics of clays, thc 
propert ies of moisture content, sand content, p H , 
y i e l d and f l u i d loss are measured. E a c h of these 
propert ies has some s igni f icance , but f o r d r i l l i n g m u d 
use, y i e l d and f l u i d loss are the most impor tan t . V i s ­
cosi ty measurements f o r y i e l d de terminat ion are now 
more commonly made us ing a F a u n di rec t i n d i c a t i n g 
viscometer ( F i g u r e 10) developed i n 1953, a n d f l u i d 
loss is determined b y us ing a s t andard f i l t e r ce l l ap­
paratus ( F i g u r e 11) . 

Y i e l d is de f i ned as the number of barrels of m u d , 
h a v i n g au apparent v iscos i ty of 15 centipoise, that 
can be made f r o m one ton of c l ay ( F i g u r e 12) . T h i s 
p rope r ty is determined b y p r e p a r i n g two suspensions 
oF m u d , one h a v i n g a v iscos i ty of jus t below J5 cen­
tipoise and the other s l i g h t l y above 15 centipoise, and 
measur ing the v iscos i ty of each. The measurements are 
then p lo t t ed on semi-log paper, d r a w i n g a s t ra ight l ine 
t h r o u g h the two points . F r o m the in tersect ion of this 
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• Figure 11. Filler press. 

• Figure 10. Direct indicating viscometer. 

l ine , w i t l i the 15 centipoise l ine , is f o u n d the con­
cent ra t ion of c lay i n pounds per b a r r e l of water re­
q u i r e d f o r a 15 centipoise m u d . The concentra t ion 
( C ) i n pounds per ba r r e l (grams per 350 miHi l i t e r s ) 
of wate r r equ i r ed f o r a 15 centipoise m u d is substi­
tu ted i n the f o r m u l a : 

2000 
Y i e l d (as received i n b b l / t o n 2 -f- — 

T l i e use of bentonite i n d r i l l i n g m u d has dec l ined 
since 1956 ( F i g u r e 13) . Be tween 1956 a n d 1958, ben­
toni te requirements d ropped 29 per cent, w i t h the 
average number of d r i l l i n g r igs a n d the to ta l foot­
age of wells d r i l l e d d u r i n g this same pe r iod drop­
p i n g about 16 per cent. T h i s greater percentage de­
cl ine i n bentonite requirements is p robab ly due to 
changes i n d r i U i n g m u d fo rmula t ions . D r i l l i n g activ­
i t y is s t i l l down but is expected to p i c k u p s lowly . 
T h i s shou ld have an at tendant e f fec t on bentonite 
sales. • 

T o d a y o i l men are devis ing new equipment a n d 
methods f o r d r i l l i n g deeper i n this coun t ry a n d 

abroad under w i d e l y d i v e r s i f i e d condit ions. In iprove-
juent i n d r U l i n g f l u i d s is keep ing pace w i t h the o i l 
indus t ry ' s progress, and most of the l imi ta t ions to 
d r i l l i n g deeper weUs are mechanica l ra ther than m u d 
l imi ta t ions . R e c o r d depths below 25,000 feet have been 
reached a n d bot tom hole temperatures have been re­
corded as h i g h as 4 6 0 ° F . 

Foundry 

The f o u n d r y i n d u s t r y uses western bentonite p r i ­
m a r i l y as a b inde r in. a v a r i e t y of m o l d i n g sands. 
Some years ago, i t was believed that a l l western ben­
tonite h a d essential ly the same quali t ies f o r f o u n d r y 
appl icat ions . M o r e recent ly , i t has been discovererl 
that thc p u r i t y of bentonites v a r y a n d that bentonite 
m i n e d i n d i f ferent areas possesses propert ies that are 
somewhat d i f f e r e n t . 

Green a n d d r y compressive strengths arc the i n ­
dust ry ' s s tandards f o r eva lua t ing the bond ing power 
of bentonite a n d are the basic measurements made 
f o r de t e rmfn ing the cont inued u n i f o r m i t y of ben­
toni te shipments. I t has also been suggested tha t a 
M a r s h f u n n e l v iscos i ty be made to test the q u a l i t y of 
bentonite to augment tests on sand propert ies . I n 
general, thc higher the q u a l i t y of bentonite, the h igher 
w i l l be the viscos i ty f o r a g iven per cent solids. A l -
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Figure 13. U . S. drilling activity. 
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though labora to ry evalua t ion of r a w mate r i a l per­
fo rmance is not a guarantee against p roduc t ion 
problems, i t is i m p o r t a n t to conduct rout ine qua l i t y 
cont ro l tests o n r a w mater ia ls as a step toward avoid­
i n g lu'oblems. 

E x p e r i e n c e has shown that v a r i a t i o n i n sand can 
have considerable e f fec t on test propert ies, so i t is 
p a r t i c u l a r l y impor t an t to conduct cont ro l tests us­
i n g a s t anda rd sand. The s tandard green a n d d r y 
compression tests c a l l f o r a washed and d r y r o u n d 
s i l i c a sand, k n o w n as 50-70 sand, where 95 per 
cent of the sand passes a N o . 50 sieve a n d is re ta ined 
on a N o . 70 sieve. 

l^Vr tes t ing batch propor t ions , the sand a n d c l ay 
are m i x e d b y h a n d a n d then pu t into a S i m p s o n 
labora to ry m u l l e r m i x e r and m u l l e d f o r two minutes . 
F o l l o w i n g th is step, water is added, a f t e r w h i c h thc 
ba tch is m u l l e d f o r an add i t i ona l f o u r minutes. The 
m u l l e d ba tch is discharged f r o m the m i x e r a n d cores 
are immed ia t e ly r a m m e d in to a c y l i n d r i c a l steel m o l d 
two inches i n diameter . The proper weight of m i x f o r 
each core is de te rmined b y t r i a l to produce a core 
exact ly two inches h i g h w h e n g iven three r a m m i n g 
blows i n the A F A S t a n d a r d E a m m i n g A p p a r a t u s . 
Si iecimens are s t r i pped f r o m the m o l d a f t e r I'am-
m i n g a n d immed ia t e ly tested f o r green compression 
strength. Successive tests are r u n u n t i l three closely 
agreeing resul ts are obtained. F o r d r y compression 
strength, the cores are oven-dr ied at 105-110° C . f o r 
two hours a n d cooled to room temperature i n a desic­
cator, a f t e r w h i c h they are tested i n compression. 
Three closely agreeing tests arc averaged. 

The u n i f o r m i t y of f o u n d r y sands depends u p o n 
the proper u tUiza t ion of r a w mater ia ls a n d the u n i ­
f o r m i t y of the r a w mater ia ls w h i c h make u p the sand. 
Because of the impor tance of u n i f o r m sands, the 
fouudr^unen of today p re fe r thc best qualit}'" of ben­
tonite available. 

O i ! We!! Cements 

F o r use i n o i l weU cemeuts, p h y s i c a l a n d chemica l 
tests are conducted on bentonite i n accordance w i t h 
procedures described i n A P I S t a n d a r d l O A . S p e c i f i ­
cations ca l l f o r a sod ium montmoriUoni te- type ben­
tonite, w h i c h a f t e r d r y i n g a n d g r i n d i n g but otherwise 
unt rea ted i n processing, conforms to the f o l l o w i n g 
p h y s i c a l a n d chemical requi rements : 

Moi s tu r e Content-—12 per cent m a x i m u m 

D r v Screen A n a l y s i s — 1 0 0 per cent t h r o u g h U . S. 
' s t d . N o . 40 sieve 

W e t Screen A n a l y s i s — 9 5 per cent m i n i m u m 
th rough U . S. S t d . N o . 325 sieve 

S a n d Content—2 per cent m a x i m u m 

Y i e l d — 9 0 b b l / t o n , m i n i m u m (moisture content of 
sample as received) 

pH-—9.5 m a x i m u m 

F U t r a t i o n Proper t ies—15.0 m l , m a x i m i u n a n d 2 /32 
i n . cake thickness f o r 15 cp. m u d sample (vis­
cosi ty sha l l be determined i n a Stormer- type 
viscosimeter) . 

P e r f o r m a n c e requirements f o r bentonite used i n 
o i l w e l l cements spec i fy that when a Class A P o r t l a n d 
cement s l u r r y con ta in ing 8 per cent bentonite is 
m i x e d w i t h 88 per cent water, the consistency of the 
s l u r r y w i t h i n the 15-30 minu te test pe r iod sha l l not 
be more than 20 poise h igher than a neat s l u r r y (w i th ­
out bentonite) of the same cement m i x e d w i t h 46 per 
cent water. 
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• Figure 14. Fire retardant bentonite slurry drop. 

Fire Retardant 

T h c F o r e s t r y Service , U . S. Depar tment of A g r i ­
cul ture , has been conduc t ing studies f o r several years 
towards f i n d u i g more e f fec t ive mater ia ls f o r s topping 
forest f i res . T h i s objective is re la ted to increas ing 
the effectiveness of water i n s topp ing the progress of 
f i r e by p l a c i n g i t on vegetat ion jus t ahead of the 
f i r e l ine . Research on the pro jec t s tar ted i n 1954, 
a n d the most w i d e l y used chemical f o r tbis purpose 
has been ca lc ium sod ium borate. M o r e recent work 
has shown that a bentonite s l u r r y app l i ed i n the 
same wnj, by aer ia l tanker drops, is equal ly effect ive , 
i f not more so, than the borate s l u r r y and at a much 
lower mate r i a l cost ( F i g u r e 14) . The e f f i c i e n c y of 
bentonite i n f i g h t i n g forest f i r e s appears to be re­
la ted to i ts a b i l i t y to h o l d large quanti t ies of water 
on the vegetation i n f r o n t of the f i r e l ine . W h e n any 
forest f u e l is treated w i t h bentonite s l u r r y , the water 
i n the s l u r r y must be d r i v e n o f f as water vapor be­
fo re the vegetation can be heated to its i g n i t i o n tem­
perature. I f the heat energy of the advanc ing f i r e 
f r o n t is i n s u f f i c i e n t to d r ive o f f a l l the water, the 
f i r e ' s spread w i l l be stopped. 

I n order to be effec t ive , the wet ted area must be 
s u f f i c i e n t l y wide to prevent the f i r e f r o m break ing 
through, and, i n most cases, a w i d t h of 40 to 50 feet 
is r equ i r ed to accompl ish th is objective. A surpr i s ­
i n g l y smaU amount of s l u r r y p laced at the r i g h t spot 
on the f i r e l ine is v e r y e f fec t ive at s topp ing a f i r e . 
A e r i a l tankers are used to drop the s l u r r y , f r o m an 
elevation jus t above the trees, about 100 feet i n f r o n t 
of the f i r e lme . 

Benton i te meets several requirements of the idea l 
f i r e re ta rdan t ; i t is compara t ive ly low i n cost; pro­
vides a good drop pa t t e rn ; penetrates the vegetation 
canopy sa t i s fac to r i ly ; coats d i f f e r e n t f u e l types w e l l ; 
and, is non-corrosive, non-abrasive, and non-toxic. 

O+lier Uses 

A considerable tonnage of bentonite is employed 
a n n u a l l y to seal i r r i g a t i o n ditches, ear then works a u d 
dams. Bcntoni te ' s h i g h water adsorp t ion a n d l o w 
permeab i l i ty make i t the ve ry best ma te r i a l avai lable 
f o r this app l ica t ion . P r o p e r l y a p p l i e d as a blanket, 
or when m i x e d w i t h soil , a n d contacted w i t h water, 
i t swells to f i l l the t i n y ; voids i u porous g r o u n d or 
sand format ions , reducing ' the normal water seepage. 
One p o u n d of bentonite per square foot of area is 
u s u a l l y adequate to correct a n o r m a l water seepage 
probi em. 

(Continued on page 42) 
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J A M E S E. Q U I N N 

I n t l ie years 1957 a n d 1958, t l ie n r a n i n m boom i n 
t l ie U n i t e d States reached its peak i n the state of W y o ­
m i n g . S u f f i c i e n t ore h a d been developed i n th is state 
to j u s t i f y the ins t a l l a t ion of add i t i ona l concent ra t ing 
m i l l s . E a r l y i n 1958 agreement was reached between 
the U n i t e d States A t o m i c E n e r g y Commiss ion a n d 
F r e m o n t M i n e r a l s , Inc. , f o r the ins t a l l a t ion of a 550 
ton per day u r a n i u m m i n i n g p l an t at I l i ve r ton , W y o . , 
f o r t r ea t ing custom ore. 

S ince the commencement of operations the com­
pany ' s name has been changed to Susquehanna-West­
ern, Inc . Th i s more closely a f f i l i a t e s the operat ion 
to the parent company, T h e Susquehanna Corpora ­
t ion, w i t h m a i n of f ices i n Chicago . 

Cons t ruc t i on of thc new custom m i l l commenced 
i n F e b r u a r y , 1958, a n d the m i l l went i n to operat ion 
on N o v . 28, J.958. G-eneral contractor w^as the W e s t e r n 
K n a p p E n g i n e e r i n g Co . of S a n F r a n c i s c o . M i l l de­
s ign was unde r the d i r ec t ion of I I . IJ. H a z e n , consult­
i n g meta l lu rg i s t f o r Susquehanna-Western , Inc. , a n d 
J o h n W^ii te , now chief engineer f o r Susquehanna-
Wes te rn , Inc . 

General 
The purpose of thc m i l l i n s t a l l a t i on was to p rov ide 

a marke t f o r t l ie m a n y ore producers i n the Gas H i l l s , 
P r y o r Moun ta ins , a n d R i v e r t o n , W y o . , areas. I n v i ew 
of the large number of shippers a n d the v a r i e d types 
of ore i t was essential that the m i l l i n g process be 
f l e x i b l e to e f f i c i e n t l y process v i r t u a l l y a l l types of 
ores i n thc d is t r ic t . 

P r e l i m i n a r y m e t a l l u r g i c a l studies showed that a 
" two-c i r cu i t m i H " w i t h both " a c i d " a n d "carbonate" 
c i r cu i t s was r e q u i r e d to p rov ide the necessary f l e x ­
i b i l i t y . T h i s two-c i rcu i t m i l l essentially a l lowed f o r 
processing ores con ta in ing less t h a n 6 per cent l ime 
on the ac id side a n d greater t h a n 6 per cent l ime on 
the carbonate side. I t p r o v i d e d the added me ta l l u rg i ­
ca l advantage of be ing able to use a p o r t i o n of the 
pregnant carbonate so lu t ion f o r s t r i p p i n g solu t ion 
i l l the solvent ex t rac t ion process on the ac id side. 

The company erected a 100 ton per day su lphu r i c 
ac id p roduc t ion p lan t at the m i l l site i n order to tal ic 
care of the i r own s u l p h u r i c ac id requirements and the 
requirements of other m i l l s opera t ing i n thc d is t r ic t .* 

T H E A U T H O R 

James E. Quinn, a 1948 jnining e?iginee)-ing gradu­
ate of the Colorado School of Mines, is manager of the 
Western Division of Denver Equipment Co. In addition 
to sales responsibilities in the western part of the United 
States, Mr. Quinn heads the company's world-wide Ura­
nium Processiiig Equipment Sales Division. 

A native of Denver and a 1943 graduate of a Denver 
high school, Mr. Quinn served a quick hitch in the Navy 
before enrolling at the Colorado School of Mines. Soon 
after his graduation from Mines, he joined Denver Equip-
me?it Co. as an engineer in the Pricing and Estimating 
Division. Subsequently he gained experience in the Ex­
port Sales and Domestic Sales divisions. Last year he 
was promoted from field engineer in ihe Jd^estern Di­
vision to Western Division manager. 

Location 

The m i l l i n s t a l l a t ion is two miles west of R i v e r t o n , 
app rox ima te ly one mi l e o f f W y o m i n g State H i g h w a y 
789. R i v e r t o n is a towm of 6,000 people, is at an eleva­
t i on of 5000 feet a n d is l a rge ly suppor ted b y ag r i cu l ­
ture, u r a n i u m m i n i n g operations, a n d OLL a n d gas pro­
duc t ion . I n add i t i on i t is w e l l k n o w n f o r excellent 
h u n t i n g a n d f i s h i n g . 

T h c m i l l loca t ion was selected near the t o w n due 
to its cent ra l loca t ion to the m i n i n g areas a n d i n v i ew 
of thc r e a d i l y avai lable sources of jjower and water . 
E q u a l l y impor t an t is that the town provides the neces­
sary m i l l personnel and e l imina ted the need f o r the 
erection of hous ing fac i l i t i e s a n d t ranspor ta t ion of 
•workers. 

The m i l l a n d ac id p l an t in s t a l l a t ion employs 103 
people, each w o r k i n g 42 hours per week. Th i s , of 
course, has p roved to be a valuable help to thc eco­
nomic g rowth of R i v e r t o n . 

Mining 

The m i l l is operated on a 100 per cent custom basis. 
Ore is received f r o m approx ima te ly 25 shippers i n 
the area. N o r m a l l y , amenabi l i ty tests are r u n on the 
ore i n advance of shipment to the m i d so thc m i l l 

* 'I'his article appears liere with tlie permission of the DKOO TRE­
FOIL (Denver Kqtiipnieiil Oo. publication), in whicli it was published in 
the May-June-Juiy 1950 issue. 
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operators w i l l know i n advance as to the type of ore 
to expect. 

T h c amenabi l i ty tests c o n f i r m that thc ore can be 
processed b}^ the m i l l a n d p rov ide a basis f o r b lending . 
The amount of Ihne present, thc g r i n d a b i l i t y , type of 
mine ra l , a v a i l a b i l i t y a n d other fac tors are used to de-
termuie whether the ore w i l l be t reated i n the carbo­
nate or ac id c i r c u i t of the m i l l . 

M o s t m i n i n g i n the area is f r o m open pi ts . The 
ores average 0.23 per cent U H O S and conta in a n aver­
age of 6 to 7 per cent moisture. D e p e n d i n g on the 
t ime of year a n d the mine locat ion, the mois ture con­
tent w i l l v a r y f r o m 4 per cent to 15 per cent. 

Ore as received at the m i h is s tockpi led u n t i l a 
200 ton lo t is accumulated. G r a b samples are t aken 
f r o m the t rucks on a r r i v a l to determine mois ture con­
tent. 

Crushing and Sampling 

The c r u s h i n g a n d s a m p l i n g p l an t is operated on 
the eight-hour day s h i f t only . I t has a capaci ty of 150 
tons per hour . Ore f r o m the 200-ton lo t is moved to 
the coarse ore b i n b y a 2 ^ y a r d f r o n t end loader; 1 2 " 
ore passes th rough a g r i z z l y a n d is conveyed to the 
4 ' X 8' v i b r a t i n g screen ahead of the impac t crusher. 
The screen removes the — l ^ s " ma te r i a l and the 
- | - 1 % " ma te r i a l is crushed i n open c i r c u i t to a —1'^/^" 
p roduc t i n the 3 0 " x 4 2 " double impe l le r impac t 
breaker equipped w i t h two 75 H P motors. 

The impac t crusher was selected due to the s t i cky 
nature of the ores. B e f o r e ins ta l l a t ion i t was m o d i f i e d 
to enable the operator to keep the ore f r o m b u i l d i n g 
up on the end wal l s . The u n i t has p e r f o r m e d v e r y w e l l 
to date. The rotors are h a r d f aced each day w i t h a l loy 
w e l d i n g rod . 

The — 1 % " p roduc t is conveyed to a s a m p l i n g 
p l an t w h i c h takes a 10 per cent p r i m a r y sample a n d 
provides f o r secondary samples a n d intermediate 
c rush ing between samples. 

The secondary sample is d r i e d to less than 5 per 
cent moisture on a company designed steel belt drj^er. 

The ma te r i a l passes to a 5 " x 6" Denver T y p e " H " 
J a w Crusher w h i c h produces a — ^ 4 " product . A 20" 
V e z i n Sample r takes a third-stage or f i n a l sample of 
5, 10, 15 or 20 per cent as desired. 

V i b r a t i n g screens remove the f ines ahead of a l l 
stages of c rush ing . To date, ores con ta in ing up to 3.2 
per cent moisture content have been r e a d i l y processed. 
W h e n the moisture exceeds 12 per cent, add i t iona l 
labor is r equ i red to process the matej ' ia l t h rough this 
section of the p lant . 

A l l rejects f r o m the s a m p l i n g p lan t are sent either 
to the f i n e ore bins, or to a t r u c k hopper f o r d ivers ion 
to a stockpile, i f desired. The s a m p l i n g equipment is 
tho rough ly cleaned between lots. A l l sample cutters, 
chutes, crushers, screens, a n d feeders are designed f o r 
ease of cleanup. 

D u s t is cont ro l led i n the c r u s h i n g and sampl ing 
p l an t w i t h a chemical compound sp ray system w i t h 
sp r ay nozzles located at t ransfer , g r i zz ly , a n d screen­
i n g pouits . T l i c dust control system is used on ly when 
ore is d r y . 

Sample Preparation—The f i n a l sample we igh ing 
at least 150 pounds per ore lo t is del ivered to the 
sample p repara t ion room where i t is crushed th rough 
a N o . 2 D e n v e r Cone a n d R i n g Crushe r to 10 mesh. 
The sample is m i x e d tho rough ly a n d passed over a 
Jones T y p e S p l i t t e r to produce a 10 lb . sample. The 
10 p o u n d sample is d r i e d f o r 24 hours at 110 degrees 
C . A f t e r cool ing, the sample is g r o u n d to —35 mesh 
i n a p idver ize r a n d b lended f o r 20 minutes i n a 
b l e n d i n g machine. The sample is aga in cut to 2 lb . 
w i t h a Jones T y p e Sp l i t t e r . 

The 2 l b . sample is f u r t h e r pu lve r i zed to minus 
120 mesh, b lended by r o l l i n g a n d s ix ounce samples 
p repa red f o r d i s t r i bu t i on per contract . 

Fine Ore Storage—Crushed ore is stored i n three 
conica l bot tom specia l ly designed ore bins, each hav­
i n g 250 tons l i ve storage capaci ty . 

The bins arc d ischarged w i t h 3 6 " wide belt feeders 
equipped w i t h var iab le speed gearmotors. The belts 
r i de on steel plates instead of id lers w h i c h al lows the 

• Aerial view of Susquehanrta-Weitern, inc. uranium mill with main office building in left foreground. Between office and main mill building 
is the laboratory. Sulphuric acid plant is in center foreground while crushing plant is at upper left. 
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• General view of carbona+e and acid plant grinding circuits. In 
foreground 7' x 5' Denver Ball Mill is operated In closed circuit with 
a 10 cyclone. A spiral classifier removes tramp oversize ahead of 
cyclone. The 4' x 8' Denver Rod Mill in background discharges to 
a spiral classifier (not shown) for tramp removal ahead of leach 
section. 

operators to m a i n t a i n t i g l i t contact between tbe belt 
a n d the hopper sltirts, thns v i r t u a l l y e l im ina t i ng leak­
age a r o n n d the sides of the belt feeders. 

The bot tom discharge hoppers have tapered open­
ings. T h i s , combined w i t h the wide belt feeders, a l ­
lows f o r h a n d l i n g the moist ore wi thou t exper ienc ing 
d i f f i c u l t y i n f eed ing or ha-^dng the ma te r i a l "hang 
u p " i n the bins. 

The feeders discharge to belt conveyors equipped 
w i t h conveyor scales w h i c h automaticaJly we igh the 
tonnage be ing m i l l e d . F r o m the f i n e ore bins the 
ore is t reated separately i n either the ac id or carbonate 
section of the p lant . 

One b i n fu rn i shes ore to the ac id section a n d the 
other to the carbonate section of the p lant . The t h i r d 
b i n is designated -with two discharge feeders to send 
ore to ci ther the ac id or the carbonate c i rcu i t s . 
A c i d Secfion 

Grinding—The l y / ' c rushed ore is f e d to a 
4 ' X 8 ' Denve r R o d M i l l equ ipped w i t h a 60 H P motor. 
The m i l l discharge f l o w s to a 2 4 " S p i r a l C l a s s i f i e r 
f o r t r amp removal . The elass i f ier ove r f low con ta in ing 
30 to 40 per cent + 3 5 mesh is p u m p e d at 55 per cent 
solids direct to an automatic sampler f o r m i U heads. 

M i l l f eed to thc ac id c i r cu i t at the present t ime, 
because of contract commitments , is r u n n i n g between 
450 to 500 tons per 24-hour day. I t is o n l y desirable 
to g r i n d thc ore to g r a i n size f o r e f f i c i e n t leach extrac­
t i o n i n the ac id c i r cu i t . 

AVaste steam f r o m the su lphu r i c ac id p lan t is used 
to heat the r o d m i l l d i l u t i o n water to 130 degrees F . 
w h i e h assists i n the subsequent leaching of thc 
u r a n i u m . 

Leaching—Slurry f r o m the g r i n d i n g c i r c u i t at 
55 per cent solids and 30 to 40 per cent - f 35 mesh is 
leached i n f o u r o n l y 16 ' x 16 ' D e n v e r H e a v y D u t y 
A g i t a t o r s equipped w i t h 60" diameter Denve r T u r b i n e 
Type Propeller 's . E a c h u n i t is equipx^ed w i t h a 20 H P 
motor a n d operates at 67 R P M . S h a f t s a n d propel lers 
are rubber covered. T a n k s are of 4 " wood a n d 8' d i ­
ameter rubber covered w e a r i n g pads are used on the 
t ank bottoms. 

L e a c h ex t rac t ion is i n excess of 94 per cent Concen­
t ra ted su lphu r i c ac id at thc rate of 100 to 150 pounds 
per ton of head feed is added to the N o . 1 agitator. A 
cont inuous r ead ing p H meter controls the ac id add i ­
t i on to^uia inta in a p H of 0.7 i n the N o . 4 agitator . 

S o l i d chlorate is added as an ox idan t to the N o . 1 
agi tator at an average rate of 3 pounds i)er ton of 

head feed to m a i n t a i n an E M F of 450 m i l l i v o l t s f o r 
proper ext rac t ion . 

E x a m i n a t i o n of the 6 0 " propel lers a f t e r s ix months 
operat ion indicates no wear to date. 

Classification and Thickening—In general a sand-
slime separat ion is made i n a 10" cyclone on the 
leach agi tator s l u r r y w i t h the - f 150 mesh sands be ing 
washed counter-current i n f o u r 10" rubber - l ined cy­
clones at 15 P S I in le t pressure a n d the —150 mesh 
slimes washed C C D i n f o u r 40 ' x 10 ' thickeners. T h i s 
c i rcu i t is c l ea r ly i l lus t r a t ed on the f lowsheet d r a w i n g . 
The ove r f low f r o m the cyclones a n d thickener under­
f lows are combined to wash the sand a n d sl ime most 
e f f i c i e n t l y . A p p r o x i m a t e l y 150 G P M of f r e s h water is 
added to the N o . 4 cyclone feed p u m p as wash water . 
W a t e r add i t ion is cont ro l led by a f low-meter . 

The 40 ' X 10 ' thickeners have rubber-covered 
shafts, rake arms a n d discharge cones. Rake blades 
and feed w e l l are stainless steel 316. W o o d tanks are 
u t i l i z e d w i t h polyethylene t ub ing and sheets to protect 
the hoops a n d lugs. 

F o u r 4 " D u p l e x M o d e l " E " D e n v e r A d j u s t a b l e 
S t roke D i a p h r a g m pumps are used to meter the th ick­
ener under f lows . These uni t s have rubber covered 
bowls, mo lded rubber d i a p h r a g m a n d va lve seats a n d 
stainless 316 exposed hardware . E a c h d i a p h r a g m 
p u m p discharges at 35 per cent solids into a 4 ' x 5 ' 
Denve r R e p u l p i n g A g i t a t o r where i t is m i x e d w i t h 
the over f low f r o m the p roper th ickener and cyclone 
unde r f lows f o r best C C D washing. The repulpers 
break up s l ime f loes and. prevent so lu t ion ent ra inment 
a u d thereby p rov ide better wash ing e f f i c i ency . The 
repulpers discharge to the respective thickeners. 

A t the present tonnage rate of 450 to 500 tons per 
day thc soluble loss i n the thickener c i r cu i t is h igh . 
D u e to p l an t l imi t a t ions i t is no t possible to u t i l i z e 
add i t iona l wash water to reduce the soluble loss. W h e n 
operated at des ign tonnage of 275 tons per day, the 
soluble loss runs less than 1 per cent. 

Sepa ran is added to each stage of th i cken ing . T o t a l 
consumpt ion is 0.2 pounds per ton of head feed. U n d e r 
n o r m a l f eed rates the separan consumpt ion wordd be 
lower. E x p e r i m e n t a l w o r k is be ing conducted u s i n g 
less expensive glue as a se t t l ing agent. 

T h i s sand-slime c i r c u i t is impor t an t as i t deviates 
f r o m the convent ional pract ice of us ing mechanica l 
c lass i f iers on coarse sand. A large sav ing i n i n i t i a l 
ins ta l l a t ion costs resul ted f r o m • t h ^ i n s t a l l i on of cy­
clones a n d pumps . To date, maintenance f o r the ent i re 
C C D wash ing c i r c u i t has been less t h a n 10 cents per 
ton of ore m i U e d a n d the operat ion has been com­
plete ly sa t is fac tory . 

U n d e r f l o w f r o m the N o . 4 thickener a n d the un -
d o ' f l o w f r o m the N o . 4 cyclone are sent to f i n a l 
ta i l ings . The ove r f low f r o m the N o . 1 thickener is 
u r a n i u m pregnant aqueous con ta in ing 1.0 grams UgOs 
per l i t e r and is sent to a n 18 ' x 10 ' h o l d i n g tank. 

Solvent Extraction Recovery System 

U n c l a r i f i e d p regnant aqueous is p u m p e d th rough 
a preeoat f i l t e r a n d stored i n the 18 ' x 10 ' c l a r i f i e d 
l i q u o r storage t ank as feed to the solvent ex t rac t ion 
c i rcu i t . The solvent ext rac t ion c i r cu i t uses the latest 
amine process. 

B a s i c a l l y , the solvent ex t rac t ion process consists of 
p r o p e r l y m i x i n g the u r a n i u m jsregnant aqueous solu­
t i on w i t h an amine-decanol-kerosene m i x t u r e te rmed 
organic. The organic has greater a f f i n i t y f o r the u ra -
i u m t h a n the water so lu t ion and p icks up the u r a n i u m 
f r o m the solut ion. The m i x t u r e of organic a n d aqueous 
f l o w s to a se t t l ing chamber where the organic, be ing 
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l igh ter than water, rises to the top. Tl t i s is k n o w n 
as thc ex t rac t ion c i re i t i t a n d t ransfers thc values f r o m 
a large volume f l o w to the smal ler volume of organic . 

The organic, w h i c h now contains the uranium, 
values is m i x e d w i t h a p o r t i o n of the c l a r i f i e d p regnant 
carbonate so lu t ion f r o m the carbonate p lan t contain­
i n g 3 to 4 grams UgOs l i t e r . The sod ium carbonate has 
a greater a f f i n i t y f o r u r a n i u m t h a n the organic and 
picks up the u r a n i u m . B a r r e n carbonate so lu t ion con­
t a i n i n g 4 g r a m s / l i t e r excess caustic is added to the 
N o . 1 s t r ippers to m a i n t a i n 9.0 p l l . Th i s is r e f e r r e d 
to as thc s t r i p p i n g cycle. The m i x t u r e f l o w s to a 
set t l ing tank a n d aga in the organic , be ing l igh te r , 
rises to the top. Th i s separat ion produces a ba r ren or­
ganic f o r r e c y c l i n g a n d a h i g h grade pregnant carbon­
ate solut ion con ta in ing 12 to 15 grams UgOs per 
l i t e r . 

The organic used i n the solvent ex t rac t ion process 
is a m i x t u r e of T r i F a t t y T e r t i a r y A m i n e w i t h Iso 
Decano l a n d h i g h f l a s h po in t kerosene i n volume ra ­
tios of 3 per cent, 3 per cent a n d 94 per cent. Organ ic 
loss is less t h a n y2 ga l lon per 100 gallons of pregnant 
aqueous treated. U r a n i u m recover^'" is 99.9 per cent. 
The r a f f i n a t e assays less than 0.001 per cent UyOs-

The ext rac t ion is p e r f o r m e d i n f i v e stages. To 
accomplish th is w i t h m i n i m u m expendi ture i n ac id 
proof p i p i n g , valves, etc. a 27 ' x 9 ' deep wood tank 
a n d a 22 ' x 9 ' deep wood tank are u t i l i zed . These 
tanks are pa r t i t i oned o f f w i t h three mixer-set t ler 
chambers u i the l a rger tank a n d two each i n the 
smal ler taidt. T h c staves of the tanks are d r i l l e d f o r 
water c i r cu l a t ion to prevent kerosene f r o m d r y i n g out 
the wood. 

The | ) rcgnant aqueous a m o i m t i n g to 150 G P M 
f lows th rough the tanks b y g rav i ty . The organic f l o w 
of 40 G P M is advanced b y P V C l i n e d pumps inser ted 
i n the settlers. 

I n operat ion i t is desirable to reci rculate up to 
200 G P M of organic wdthin the m i x e r chambers. I n 
preference to the use of expensive pumps , the Denve r 
T u r b i n e M i x e r s were designed w i t h special lower 
p u m p i n g turbines to rec i rcula te the organic at l i t t l e 
add i t i ona l cost a n d horsepower consumpt ion. The 
sketch i l lus t ra tes how the r ec i r cu la t ion was accom­
pl i shed . 

I n ac tua l operat ion i t has been f o u n d best to op­
erate the f i r s t two extract ion mixers "Aqueous Con­
t i n u o u s " w i t h i n the mixers . Th i s means a greater ra­
t io of aqueous as compared to organic and results i n 
an aqucous-frce organic over f low f r o m the N o . 1 
settler. 

O n the same basis the N o . 3, 4, and 5 ex t rac t ion 
mixers arc operated "organ ic cont inuous" m t h i n the 
mixers . T h i s means a greater ra t io of organic as 
compared to the aqueous a n d results i n a more organic-
f ree aqueous ( r a f f i n a t e ) discharge f r o m the N o . 5 
settler to ta i l ings . 

F i v e Denve r V e r t i c a l T u r b i n e Solvent E x t r a c t i o n 
M i x e r s of stainless steel 316 w i t h two 10 H P , two 7 % 
H P , a n d one 5 H P motors are ins ta i i ed i n the m i x ­
i n g chambers of the ext rac t ion section. The horse­
powers are d i f f e r e n t as the l i q u i d level i n each of the 
compartments varies due to the g r a v i t y f l o w of 
preg-nant aqueous. Power i n p u t is approx ima te ly ^^ 
H P per 100 gallons of m i x e r volume. E a c h settler pro­
vides 1^2 square foot se t t l ing area per ga l lon per m i n ­
ute of pregnant aqueous. 

The s t r i p p i n g section consists of three stages of 
mixers and settlers. The m i x e d tanl is are 3 ' -6" d i ­
ameter b v 7' deep. T h c mixers are of stainless steel 
316 and the tanks are P V C l i ned . 

The settlers are 8' diameter conica l bot tom tanks. 
The 40 G P M pregnant organic con ta in ing app rox i ­
mate ly 5 grams UgOs per l i t e r f l o w s b y g r a v i t y 
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th j 'ough succeHsive stages whi le t l ie carbonate s t r ip­
p i n g solu t ion , amount i i ig to 10 G r P M , is a i r l i f t e d coun­
ter-current to p reced ing stages. One square foot of 
se t t l ing area per gal lons per minu te of combined 
pregnant organic a n d carbonate f l o w is used. S team 
is added to the f i r s t stage of s t r i p p i n g to a tempera­
ture 120 degrees P . w h i c h gives better phase separa­
t i o n i n the settler. 

A n adjus table height " j a c k l e g " is used to auto­
m a t i c a l l y cont ro l the l eve l of the a c i d aqueous and 
the carbonate so lu t ion i n the ex t rac t ion a n d s t r i p p i n g 
settler tanks respectively. 

Once each week the assayer analyzes thc ba r r en 
organic solvent r e t u r n i n g to thc 12 ' x 12 ' organic 
h o l d i n g tank and determines how m u c h A m i n e a n d 
Iso D e c a n o l must be added to m a i n t a i n the percentage 
ra t io . T h i s is added m a n u a l l y to the ba r r en solvent 
r e t u r n i n g to the h o l d i n g tank. 

The p regnant carbonate s t r ip f r o m the N o . 1 
settler i n the s t r i p p i n g c i r c u i t contains 12 to 15 grams 
UsOs per l i t e r a n d is p u m p e d to the 12 ' x 12 ' storage 
t ank ahead of p rec ip i t a t ion . The aqueous t a i l ings 
t e rmed r a f f i n a t e f r o m the N o . 5 ex t rac t ion settler is 
p u m p e d to waste. 

Carbonate Plant 

Grindincf—The — c r u s h e d ore is f e d to the 
7 ' x 5 ' Denve r O v e r f l o w B a l l M i l l at a rate of 250 
to 300 tons per day. The b a l l m i l l is operated i n closed 
c i r c u i t w i t h a 10" cyclone w i t h 7 p s i in take pres­
sure. T r a m p oversize is removed f r o m thc cyclone 
feed b y 2 4 " S p i r a l C l a s s i f i e r . 

Thickening-Leaching—The g r o u n d x>i"oduct aver­
ag ing 10 per cent ~\- 65 mesh is p u m p e d to a 50 ' x 12 ' 
D e n v e r Th ickener f o r dewafe r ing ahead of the P a ­
chuca leach section. O v e r f l o w carbonate so lu t ion f r o m 
the th ickener is used i n the b a d m i d to avo id d d u -
t i o n w i t h water . 

Th ickene r u n d e r f l o w is metered at 58 per cent 
solids b y a 4 " ad jus table stroke d i a p h r a g m pumx) to a 
c e n t r i f u g a l p u m p w h i c h del ivers the s l u r r y to the P a ­
chuca leach section. 

The carbonate leach section consists of three 15 ' 
diameter b y 62' h i g h P a c h u c a tanks w i t h 60° conica l 
bottoms. F i f t y - f o u r hours contact t ime is p rov ided . 
The tanks are covered a n d insula ted , but not pres­
sur ized . I n design i t was f o u n d to be less expensive to 
extend thc c y U i n d r i c a l section, to g r o u n d leve l f o r sup­
po r t a n d to i n s t a l l a fa lse con ica l bot tom w i t h i n the 
c y l i n d r i c a l section. Access doors are cut in to the cy­
l i n d r i c a l section below the conica l bottom. 

The center a i r - l i f t p ipes are jacketed a n d steam 
f r o m the su lphu r i c ac id p r o d u c t i o n p l an t a n d boi ler 
p l a n t is added to m a i n t a i n 1 8 0 ° temperature i n p u l p . 
Compressed a i r is added to the center a i r l i f t , p lus 
two o x i d i z i n g l ine rs down the tank sides to the tank 
bot tom. A i r is also added to the bot tom of the cone to 
assist i n m a i n t a i n i n g sol ids suspension. A d d i t i o n a l 
a i r taps are p r o v i d e d i n the con ica l section f o r assist 
i n start-ups i f necessary. T a n k elevations are stag­
gered 1' f o r g r a v i t y f l o w between tanks. A copper 
ammonia reagent f eed ing system is used w h e n ox i ­
d i z i n g is r equ i r ed f o r ext rac t ion . 

Filtering—Slurry discharge f r o m the N o . 3 P a ­
chuca tank f l o w s b y g r a v i t y to a 12 ' x 12 ' heat ex­
changer h o l d i n g t ank equ ipped w i t h a D e n v e r T u r b i n e 
T y p e A g i t a t o r . The t ank sides are jacketed a n d used 
to preheat f r e s h m i l l water . T h i s also cools the s l u r r y 
to 150° a n d prevents " f l a s h i n g " i n the v a c u u m sys­
tem of the f i l t e r s . 

• Yellow cake producHon Is examined by Allen D. Gray, '52, presi­
dent; G . H , Bryant, '53, mill superintendent, and A . W . Runge. 

S l u r r y f r o m the h o l d i n g t ank is sp l i t to the two 
counter-current f d t e r sections. E a c h section includes 
three on ly l l ' - 6 " diameter b y 12 ' face r o t a r y d r u m 
f i l t e r s f o r three stage f i l t r a t i o n . 

K a c h f i l t e r is equipped w i t h a 2 H P repu lpe r a n d 
s lur r ies between stages are p u m p e d to the 6' x 6 ' D e n ­
ver T u r b i n e T y p e A g i t a t o r h o l d i n g tanks w h i c h even 
out the f l o w between f i l t e r stages. S team is added to 
these 6 ' x 6' A g i t a t o r s to m a i n t a i n 150* s l u r r y tem­
perature. 

Sepa ran is added to each stage of f i l t r a t i o n at a 
to ta l rate of 1.0 pounds per ton of head feed i n order 
to f loecidate the slimes a n d improve f i l t e r rates. H e r e 
aga in spec i f i c types of glue are be ing tested to re­
duce the f l o c c u l a t i n g agent cost. 

The f i l t r a t e f r o m thc N o . 1 stage of f i l t r a t i o n con­
tains 3 grams JJsOs per l i t e r a n d is sent to thc 12 ' x 12 ' 
u n c l a r i f i e d p regnant carbonate storage tank. F i l t r a t e 
f r o m the N o . 2 stage of f i l t r a t i o n is s tored i n a 12 ' 
X 1 2 ' h o l d i n g t ank used to d i lu te the feed to the 
g r i n d i n g c i r cu i t a n d to d i lu te the f eed to thc dewafer­
i n g th ickener ahead of the P a c h u c a c i r c u i t as requi red . 
The f i l t r a t e f r o m the N o . 3 stage of f i l t r a t i o n is s tored 
i n a 12 ' x 12 ' h o l d i n g tank a n d used as wash so lu t ion 
a n d d i l u t i o n on the N o . 1 stage of f i l t r a t i o n and re-
prdpers. 

W a s h a n d d d u t i o n solu t ion f o r the N o . 2 stage of 
f i l t r a t i o n is the ba r ren carbonate so lu t ion f r o m the 
carbonat ion tower. 

S o l u t i o n f r o m the v a c u u m system mois ture t raps 
and condensate t rap p lus f r e s h make-up water are 
used as wash a n d d i l u t i o n water i n the N o . 3 stage 
of f i l t r a t i o n . 

The f i l t e r cake contains 25 per cent mois ture a n d 
2 0 " of v a c u u m is ma in ta ined . N y l o n 120 f i l t e r cloth 
has been f o u n d raost sa t isfactory. The f i l t e r g r ids are 
of h a r d rubber a n d stainless steel b a n d i n g w i r e is used 
to resist corrosion. 

The r epu lped f i l t e r cake f r o m thc N o . 3 f i l t r a t i o n 
stage is sent to f i n a l ta i l ings . O v e r a l l p l an t recovery 
i n the carbonate section var ies between 92 a n d 94 per 
cent. 

A double mois ture t r ap system w i t h an inter­
mediate condensor is used to protect the three (1 
s tandby) 60 H P v a c u u m pumps . C o l d water is added 
to the condensor to condense any steam d r a w n f r o m 
the f i l t e r s . 
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Precipitation 

The fd t r a t e f r o m the N o . 1 f i l t r a t i o n stage is the 
u n c l a r i f i e d p regnant carbonate con ta in ing 3 grams 
UaOs per l i te r . I t is p u m p e d th rough the preeoat 
c l a r i f y i n g f i l t e r a n d stored i n the 12 ' x 12 ' c l a r i f i e d 
pregnant carbonate tank ahead of p rec ip i t a t ion . 

A d d i t i o n of the pregnant carbonate so lu t ion a n d 
the pregnant carbonate s t r ip solut ion con ta in ing 12 
to 15 grams UsOs per l i t e r f r o m the acid p l an t solvent 
ext rac t ion section to the N o . 1 p rec ip i t a t ion tank is 
cont ro l led b y f lowmeters a n d the combined f lows w i l l 
average 4 grams UsOs per l i t e r a n d amount to 65 
G P M . 

The p r ec ip i t a t i on section consists of three 16 ' x 16 ' 
J >enver V e r t i c a l T u r b i n e A g i t a t o r s operat ing i n series 
a n d equipped w i t h steam coils to m a i n t a i n 160° F . 
temperature of solut ion. Caus t ic is added to the N o . 1 
un i t to 4 grams per l i t e r excess a n d the u r a n i u m (ye l ­
l o w cake) p r e c i p i t a t i o n takes place. 

The u r a n i u m prec ip i ta te is p m n p e d th rough one 
of two preeoat f i l t e r s and washed w i t h f r e s h water . 
B a r r e n f i l t r a t e and wash water are sent to the 12 ' x 12 ' 
ho ld ing tank ahead of the recarbonat ion tower. M o i s ­
ture content i n the f i l t e r cake is 50 per cent. The 
cake is r epu lped u i a 6' x 8' A g i t a t o r a n d p i u n p e d to 
the 5 4 " diameter 6-hearth d rye r where a l l mois ture is 
evaporated. D u s t is collected i n a h y d r o - f i l t e r dust 
collector. S p r a y water f o r the dust collector comes 
f r o m the 18 ' x 10 ' c l a r i f i e d pregnant l i q u o r storage 
tank i n the ac id c i r cu i t and the sludge f r o m thc dust 
collector re turns to the same tank. 

The d r i e d ye l low calie assaying 78 per cent UgOs 
is crushed i n a hammer m i l l to — ^ A " , packed i n 
drums, sampled b y augers, weighed a n d sh ipped to 
market . 

Carbonation Tower—The ba r ren solut ion a f t e r 
p rec ip i t a t ion contains 4 grams per l i t e r of caustic 
( N a O H ) . I f th i s so lu t ion con ta in ing N a O H were re-
nsed i n the g r i n d i n g c i r cu i t the presence of caustic 
-\vould prec ip i ta te u r a n i u m i n the g r i n d i n g and leach­
i n g stages whieh of course "would be undesirable . 
Therefore thc caustic has to be changed i n the carbo­
na t ion tower to sod ium carbonate. 

The carbonat ion tower is app rox ima te ly 7 ' square 
and 52 ' h igh . The ba r ren so lu t ion is i n t roduced at 
the top and cascades over ba f f l e s downward . Was te 
COo boiler f l u e gas is passed u p w a r d th rough the 
tower and reacts w i t h thc ba r ren so lu t ion to change 
the caustic ( N a O H ) to sod ium carbonate ( N a y C O a ) . 

I n the P a c h u c a leaching section of the p lan t dis­
solu t ion o.t' u r a n i u m i n the carbonate so lu t ion pro­
duces some caustic. Consequently, 10 to 15 grams per 
l i t e r of sod ium bicarbonate must be p roduced i n the 
carbonat ion tower as the bicarbonate w i l l then react 
^\dth any caustic f o r m e d d u r i n g u r a n i u m dissolut ion 
and convert i t to sod imn carbonate. The bicarbonate 
is p roduced by pass ing an excess CO2 th rough the 
so lu t ion i n the carbonate tower. 

Tailings 

Tl ie cyclone u n d e r f l o w and thickener u n d e r f l o w 
f r o m the ac id i ) lant are combined w i t h the N o . 3 stage 
r epu lped f i l t e r cake i n an 8' x 8' Denve r T u r b i n e 
A g i t a t o r . The s l u r r y is sampled a n d p u m p e d to the 
t a i l i n g p o n d at 40 per cent solids b y a 5 " x 5" D e n v e r 
S R L P u m j ) . The ta i l ings p o n d is 500' f r o m the plant , 
a n d consists of a man-made dam. N o over f low results 
due to evaporat ion. I f any water percolates f r o m the 
p o n d i t is p i c k e d up i n a nea rby sha l low w e l l a u d 
p u m p e d back as m i l l water. 

•V Sulphuric acid production plant, using contact process, furnishes 
acid for company mill and for other uranium processing mills in the 
district. 

Water 

M d l water is s u p p l i e d at thc rate of 250 G P M f r o m 
a 400' deep -\vell wdth a 60 I I P p u m p a n d 150 G P M 
f r o m a 60 ' shal low w e l l w i th 10 H P pump. W a t e r is 
p u m p e d to a 30,000 ga l lon storage tank. L o w pressure 
a n d h igh pressure water l ines are available i n thc m i l l . 

A 125,000 gallon 100' h igh water tower provides 
water f o r the automatic s p r i n k l e r system ins ta l led i n 
the m i l l f o r f i r e protect ion. The top po r t i on of the 
tank is used as a 25,000 gal lon potable water storage 
t ank f o r m i l l use. 

Power 

Power is del ivered to thc m i l l site by the P a c i f i c 
Power and L i g h t Co . a n d t r ans fo rmed to 3-phase, 60-
cycle, 440 volts . A v e r a g e rate is 0.9c per K W H a n d 
consumpt ion averages 66,000 K W H per month . 

Boilers—^Compressors—^Vacuum Pumps 

Steam f o r the p lan t is f u r n i s h e d b y two 150 H P , 
125 p s i hor izon ta l f i re- tube boilers. 

V a c u u m used i n the carbonate f i l t e r section is 
f u r n i s h e d by three 60 H P , 2 4 " x 1 1 " hor izon ta l single 
c y l i n d e r uni t s "with one u n i t se rv ing as stand-by. 

Compressed a i r is avai lable f r o m two 125 I I P 
hor izon ta l s ingle stage water cooled compressors. 

Laboratory 

The m a i n l abora to ry b u i l d i n g is 3 4 ' x 74 ' of con­
crete block construct ion. I t includes lab off ices , bal­
ance room, f luoi 'ometr ic room a n d concentrate room. 
The latest ana l j ' t i ca l equipment is ins ta l led . 

Warehouse—Machine Shop 

A 40 ' x 35 ' warehouse a n d 40 ' x 70 ' machine shop 
were erected at the m i d site f o r se rv ic ing the p lan t 
a n d haulage equipment. 

Mill Building 

The m a i n m i l l b u i l d i n g is 70 ' w i d e b y 280' long. 
I t is of f ab r i ca t ed steel, two stories h i g h wdth corru­
gated ga lvan ized i r o n s id ing . The roof is l ight-weight 
concrete w i t h 4-p ly budt -up r o o f i n g . S i x 3 6 " diameter 
vent i la tors are ins ta l l ed i u the roof. 

A n ins idated m i l l o f f i ce and m i l l lab is i nc luded . 
The m i l l is designed so that thc ent ire m i l l operat ion 
f r o m ore feeders to concentrate d r y e r can be seen f r o m 
tho o f f i c e area. Adequa te room is p r o v i d e d a round 
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equipment f o r se rv ic ing . A l l tanks a n d p u m p s are 
below the m a i n opera t ing f l o o r level . 

A l l e lec t r ica l controls are ins ta l l ed i n f i v e con t ro l 
centers s t ra tegica l ly located throughout the m i l l . These 
con t ro l centers are enclosed, dust t i gh t a n d ven t i l a t ed 
w i thou t outside air . 

H3SO4 Production Plant 

A s mentioned, the company owns a n d operates a 
comj)lete H2SO4 p roduc t ion plant , u s i n g mol t en su l ­
f u r p roduced f r o m sour gas. The contact process is 
used. Was te steam is u t i l i z e d i n m i l l c i rcu i t s . T h i s 
p lan t , r a t ed at 100 tons per d a y capaci ty , fu rn i shes 
ac id f o r the m i l l a n d f o r other u r a n i u m m i l l s i n the 
area. 

The f o l l o w i n g number of personnel operate the 
m d l a n d H a S O i ac id p lant . The m i l l a n d a c i d p l an t 
operate 24 hours per day a n d each employee aver­
ages 42 hours per week. Note , the company main ta ins 
i ts own cons t ruc t ion pei 'sonnel f o r "s^arious projects . 

M i l l a n d o f f i c e s t a f f 18 m e n 
C r u s h i n g a n d sampl ing - 12 m e n 
Main tenance 12 m e n 
U t i l i t y - - - - 12 men 
Warehouse - 3 men 
Opera t ion f o r e m a n 4 men 
Opera t ion a n d cont ro l - 20 m e n 
P r o d u c t m a n 1 m a n 
M i U trainee 1 m a n 
L a b chemist a n d technic ian 5 m e n 
H2SO4 - 8 m e n 
P r o j e c t crew - -- 7 men 

T o t a l - 103 

The opera t ing s t a f f at R i v e r t o n is headed b y Ger-
re t t H . B r y a n t , '53, m d l super in tendent ; A r t h u r 
Runge , manager of sales a n d ore procurement ; P a u l 
V . B e t h u r u m , '54, m i l l f o r e m a n ; C . H . Coleman, em­
ployee relat ions manager; R . F . Stoker , p l an t engi­
neer; C . W . Lembke , chief chemist ; A . W . L e g a r d , 
maintenance superintendent , a n d B i l l L o g a n , ware­
houseman. R . L . Beseda, '52, is also employed at Sus­
quehanna's R i v e r t o n p lant . 

The m a i n o f f i c e of Susquehanna-Western , Inc. , is 
m a i n t a i n e d i n Denver , Colo . S t a f f members i n D e n ­
ver i nc lude A l l e n D . G r a y , '52, pres ident ; S t u a r t S. 
M e r w i n , '52, manager of r a w mater ia ls d i v i s i o n ; J o h n 
W h i t e , manager of engineer ing d i v i s i o n ; T o m V o g e n -
thaler , manager of admin i s t ra t ive d i v i s i o n ; P a u l 
Cheney, pu rchas ing agent; C a r l Broadben t , executive 
assistant; H . L . H a z e n , consultant . 

BENTONITE IN INDUSTRY 
(Continued from page 35) 

A n o t h e r in te res t ing use f o r bentonite is i n the 
prepa ra t i on of h i g h q u a l i t y greases. I n about 1947, 
i t was discovered that ce r ta in organic mater ia ls w i l l 
react w i t h bentonite and that the re su l t i ng p roduc t 
h a d the p rope r ty of sweding a n d d i sbu r s ing i n or­
ganic l i qu ids . T h i s organic bentonite p roduc t has 
been pi 'oduccd f o r several years under the t rade name 
"Ben tone , " a n d i t is the basic ingredien t f o r prepar­
i n g greases of except ional qua l i ty . Ben tone greases 
are repor ted to have super ior a n d mechanica l s tab i l i ty , 
water a n d heat resistance, a n d longer l i f e i n contrast 
to soap-base greases. 

Other uses f o r bentonite are i n asphalt emulsions, 
ceramic bodies a n d glazes, paper, phai-maceutical a n d 
cosmetic preparat ions , detergents, ore pellets a n d 
briquettes, po l i sh ing agents, a n d h o r t i c u l t u r a l sprays. 
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lOA, January, 1960. 

14. Aerial Photo {bentonite drop experiment), from Wes-
tasMwin Times, Westaskiwin, Alberta, Canada. 

WYOMING MINING CONVENTION 
(Continued from page 20) 

-r President Roy Coulson presents Safety Award for Open Pit Min­
ing Operations to W . I. Leonard, Great Western Aggregates, Lara­
mie, W y o . 

Inc . (a whoUy-owncd subs id iary of Ideal Cemen t C o ) . 
T h e p laque read: " W y o m i n g B o a r d of M i n e s A n n u a l 
A w a r d , 1959, F o r Outs tanding Safe ty Per formance i n 
Surface M i n i n g , Presented to Grea t Wes te rn Aggre­
gates, Inc. , L a r a m i e P l a n t . " 

D u r i n g the calendar year of 1959, employees of 
Grea t Wes te rn Aggregates worked i n excess of 108,000 
m a n hours wi thou t a single lost- t ime accident. T h i s 
was judged the best record of a l l surface min ing-manu-
fac tm ' ing and p lant operations i n the state dur ing 1959. 

President C o u l s o n presented the A n n u a l Safe ty 
Per formance i n Unde rg round M i n i n g A w a r d to E d g a r 
L . Stout , resident manager, In t e rmounta in C h e m i c a l 
C o . T h e plaque read : " W y o m i n g Boai-d of M i n e s 
A n n u a l A w a r d — 1 9 5 9 , F o r Outs tanding Sa fe ty Pe r ­
formance i n Unde rg round M i n i n g , Presented to Inter­
m o u n t a i n C h e m i c a l C o . , Green R i v e r , W y o . " 

T h e company worked an average of 428 m a n shif ts 
per day underground, producing 806,000 tons of ore, 
resul t ing i n 465,000 tons of finished t rona . I n 838,000 
hours of exposure, there were six lost- t ime accidents, 
a l l of w h i c h were t emporary . T h i s gave a f requency 
rate of 7.16 a n d a severi ty rate of 484. 
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The Wyoming Uranium Picture 

By ROY PACK 
Co-Publisher, Riverton Ranger, Riverton, Wyo. 

D i u ' i n g the past year wc have seen the near-
f u l f i d m e n t of the A p r i l 2, 1958 p r o g r a m of the A E C 
as ou t l ined by the j o i n t A t o m i c E n e r g y Commit tee 
of Congress. Th i s p r o g r a m granted a n increase of 
m i l l i n g tonnage i n W y o m i n g of about 1700 d a i l y tons, 
based on ore reserves as out l ined as of N o v . 1, 1957. 

U n d e r this - A p r i l 2, 1958 p rogram, W y o m i n g ' s 
in-anium i n d u s t r y is now served b y f i v e m i l l s w i t h i n 
the state a n d two outside of W y o m i n g , the M i n e s De­
velopment m i d at Edgemont , S. Dak . , and the Trace 
E lemen t s m i l l of U n i o n Ca rb ide N u c l e a r at M a y b e l l , 
Colo . A b o u t 40 per cent of the 400-ton a day capac i ty 
at M i n e s Development comes f r o m eastern a n d nor th ­
eastern W y o m i n g . O n l y a v e r y smal l amount of T race 
E l emen t s ' ore is received f r o m southwestern W y o m i n g . 

Five Uranium Mills in Wyoming 

O f the f i v e W y o m i n g mi l l s , two were new i n 1959, 
two added to the i r capacity, a n d one is present ly ne­
got ia t ing w i t h the A t o m i c E n e r g y Commiss ion f o r a 
revised contract in to 1966. 

T h c Federa l -Radoroek-Gas H i l l s Pa r tne r s m i l l i u 
cent ra l Gas H i l l s , about 50 miles east of R i v e r t o n , 
went on s t ream i n November 1959 w i t h a d a i l y ton­
nage capac i ty of about 522 tons. O f this capac i ty 
about 389 tons is i ts own. capt ive ore w i t h the remain­
i n g 133 or so tons al located f o r independent or cus­
tom producers . 

The new m i l l of Globe M i n i n g Company , a d i v i s i o n 
of U n i o n C a r b i d e Nuc lea r , went on s t ream i n J a n u ­
a r y 1960. I t has a d a i l y tonnage capac i ty of ju s t 
under 500 tons, 492. A l l ores i n the Globe m i l l are 
captive. The m i l l is located about 61 miles east of 
R i v e r t o n i n thc Gas H i l l s , jus t over the F r e m o n t 
C o u n t y l i ne i n N a t r o n a Coun ty . W y o m i n g ' s other 
f o u r m i l l s are located i n F r e m o n t Coun ty . 

The capac i ty of W e s t e r n Nuc lea r ' s m d l , the f i r s t 
i n W y o m i n g , was increased f r o m 444 tons to 845 tons 
a day. T h i s m i l l is located at J e f f r e y C i t y , about 22 
miles south of the Gas H i l l s . A l i t t l e more t h a n h a l f 
of W e s t e r n Nuc lea r ' s ore is capt ive. W e s t e r n N u ­
clear closed its m i l l f o r about a mon th i n the stunmer 
of 1959 at w h i c h t ime modi f i ca t ions were made to i n ­
crease the capac i ty of the m d l . 

The I j u c k y M c m i l l , originally'" contracted f o r about 
833 tons a day, was gxanted an increase to a capac i ty 
of a r o u n d 1,000 tons a day or a l i t t l e under . A b o u t 
70-75 per cent of the L u c k y M c capaci ty is capt ive 

* Address at the National Western Jltninff and Energy Conference, 
April 21-23, 1960, in Denver, Colorado. 
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ore. The L u c k y M c m i l l is located i n the heart of the 
Gas H i l l s , 51 miles east of R i v e r t o n . T h c m i l l is 
named a f t e r N e i l M c N e i c e , the discoverer of the Gas 
H i l l s i n September 1953. I t is owmed by U t a h C o n ­
s t ruc t ion and M i n i n g C o r p . 

The Susquehanna-Western , Inc . m i l l , located about 
two miles f r o m R i v e r t o n , has a capac i ty of 550 tons 
a day. I t is a complete ly custom m i l l . Susquehanna-
W e s t e r n has been negot ia t ing f o r about s ix months 
w i t h the A t o m i c E n e r g y Commiss ion on a n extended 
contract in to 1966. I t is the o n l y W y o m i n g m i l l 
w h i c h has not ha.d i ts contract w r i t t e n to '66. 

T h c s u l f u r i c ac id p l an t located at the site of the 
R i v e r t o n m i l l and operated b y Susquehanna-Western 
was increased f r o m a d a i l y capac i ty of 125 tons of 
ac id to 250 tons of acid , w i t h thc new ac id p l an t go ing 
on s tream i n December 1959. N e w markets i n the u ra ­
n i u m m i l l i n g i n d u s t r y a n d broadened sales of ac id i n 
the pe t ro leum i n d u s t r y a n d other markets l e d to the 
doub l ing of this ac id capaci ty . M o l t e n s u l f u r is t r u c k e d 
to R i v e r t o n f r o m the sul fm* plants at W o r i a n d , 90 
miles nor th . Excess steam f r o m the ac id p l a n t is u t i ­
l i z e d i n the Susquehanna-Western u r a n i u m m i d . 

Utah Construction's Shirley Basin Mine 
F i r s t commercia l quant i t ies of u r a n i u m ores were 

received i n M a r c h of 1960 f r o m the U t a h Const ruc­
t i o n u n d e r g r o u n d mine i n the S h i r l e y bas in . The ore 
is t r u c k e d to the L u c k y M c m i l l i n the Gas H i l l s . 

The U t a h Cons t ruc t i on S h i r l e y B a s i n sha f t has 
been bottomed f o r the present at about 365 feet. De ­
velopment w o r k is con t inu ing . U t a h Cons t ruc t i on has 
h a d considerable problems of wa te rand unstable rock 
to overcome i n the development of the mine w h i c h has 
caused a revis ion u p w a r d of m i n i n g cost estimates. 

Ore encoimtered so f a r has been of good grade 
w i t h f i r s t shipments est imated at over .35 UaOs- The 
m a i n ore body w h i c h is not yet developed w d l prob­
ab ly r u n double or t r i p l e this grade. 

The merger of L u c k y M c U r a n i u m C o r p o r a t i o n 
in to U t a h Cons t ruc t i on a n d M i n i n g C o r p . was a m a j o r 
development i n the past year w i t h f i n a l stockholder 
app rova l of both corporat ions received i n F e b r u a r y 
1960. U t a h Cons t ruc t ion h a d p rev ious ly owned 60 
per cent of the stock of L u c k y M c . 

O r e Reserves Steadily Increase 
AVyoming ' s ore reserves have shown a cont inued 

growth . Measured , indica ted , a n d i n f e r r e d reserves, 
as of J a n . 1, 1960, accord ing to the A E C were 15,800,-
000 tons w i t h an average grade of .34 UsOs. O n J u l y 
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1, 1959 the A E C estimated W y o m i n g ' s reserves at 15 
m i U i o n tons of .34 UsOs. O n J a n . 1, 1959 W y o m i n g 
h a d reserves of 11,500,000 tons of .31 UsOg, a n d o n 
J n l y 1, 1958 the A E C set W y o m i n g reserves at 11,-
100,000 tons of .30 UaOg. 

D n r i n g this p e r i o d of g r o w t h i n l u ' a n i u m reserves 
no comparable marke t increase has been ref lec ted . 
The A E C is present ly ca l cu la t ing purchase of add i ­
t i ona l concentrate i n the 1962-66 pe r iod under the 
terms of its N o v . 24, 1958 announcement. 

The g rowth i n W y o m i n g ' s ore reserves is not at­
t r ibu tab le to any one area a l though the m a j o r i n ­
creases have been noted f r o m the S h i r l e y B a s i n a n d 
Gas r i i d s areas. However , Homes take M i n i n g has 
added to the reserve p i c tu re f r o m its p r o p e r t y i n 
C r o o k C o u n t y of nor theastern W y o m i n g a n d there 
have been increases i n reserves u i the Converse C o u n t y 
area of eastern W y o m i n g n o r t h of Douglas . 

E o r example, recent w o r k b y L u c k y M c i n i ts 
P r o j e c t P o u r Sou th area has resul ted i n more t h a n 
500,000 tons of ore be ing s h i f t e d f r o m the " i n f e r r e d " 
to " i n d i c a t e d " category w i t h a n at tendant increase 
i n grade f r o m .29 per cent to .38 per cent. 

I n the S h i r l e y B a s i n , U t a h Cons t ruc t i on has de­
veloped 1,350,000 tons of i nd i ca t ed a n d i n f e r r e d u ra ­
n i u m ore con ta in ing .57 per cent XJHOS- U t a h C o n ­
s t ruc t ion has been awarded a p r o d u c t i o n quota f r o m 
the A E C to the L u c k y M c m d l of 256,000 annua l 
pounds of UgOs to A p r i l 1962 w i t h an increase to 
pe rmi t de l i ve ry of 350,000 a i m u a l pounds of UsOg 
th rough 1966. 

Shirley Basin Production Quotas 

P r o d u c t i o n quotas i n the 1962-66 pe r iod i n S h i r l e y 
B a s i n , i n add i t i on to those a l ready a l lowed U t a h C o n ­
s t ruc t ion , are under cons idera t ion by the A E C . U n d e r 
a possible "stretch-out" system, some of this produc­
t i on m a y be al located before 1962. 

A l t h o u g h n o t h i n g is o f f i c i a l yet, a "ca lcu la ted 
guess" w o u l d place a d d i t i o n a l (not i n c l u d i n g U t a h 
Cons t ruc t ion) S h i r l e y B a s i n p r o d u c t i o n quotas i n the 
prc-1962 per iod at about 500-600,000 annua l pounds, 
w i t h f r o m 700-800,000 pounds awarded i n the 1962-66 
pe r iod over a n d above the U t a h quota. 

M a j o r pa r t i c ipan t s i n this add i t i ona l Shu-ley 
B a s i n p roduc t ion are T idewate r O i l , K e r r - M c G e e , and 
Sasso Simons. A sma l l p o r t i o n of the as-yet una l lo­
cated p r o d u c t i o n wall go to independent operators 
most of whose propert ies are now cont ro l led b y Gas 
H i l l s U r a n i u m Co. 

The A t o m i c E n e r g y Commiss ion emphasizes that 
i t is s t i l l eva lua t ing data f r o m the S h i r l e y B a s i n . I t 
is not k n o w n when this eva lua t ion -will be completed 
a n d f i n a l p r o d u c t i o n quotas set f o r the S h i r l e y B a s i n . 

M a r k e t f o r these add i t i ona l ores has not been de­
te rmined . The A E C is we igh ing considerations of 
mileage costs i n t r an spo r t i ng S h i r l e y B a s i n ores to 
ex is t ing W y o m i n g m i l l s . Discussions f o r a m i l l i n 
S h i r l e y B a s i n have been he ld a n d are c o n t i n u i n g w i t h 
the m a j o r ore reserve holders c a r r y i n g on these pre­
l i m i n a r y discussions. 

I t seems cer ta in that the cost of haulage must be 
absorbed in the m i n i n g cost as "would the cost of 
amor t iza t ion of a m i l l f o r S h i r l e y B a s i n . I n other 
words, a l l costs of m i n i n g , haulage, a n d m i l l i n g w i l l 
p robab ly be absorbed i n a f l a t $8 per p o u n d pr ice f o r 
the concentrate. 

The f i n a l decision f o r the marke t f o r ]u'esently 
imal loeated S h i r l e y B a s i n ores appears to be one of 

economic de te rmina t ion balanced against p resen t ly 
avai lable m i l l i n g capac i ty a n d amor t iza t ion costs of 
a new m i l l w h i c h w o i d d have to be absorbed w i t h i n 
the $8 p r i ce established f o r ye l l ow cake. 

C l e a r l y there is an imbalance i n S h i r l e y B a s i n 
between large ore reserves a n d sma l l allocations. A 
f u r t h e r imbalance m a y exist where allocations are 
app l i ed to ore reserves that are uneconomic to mine , 
whi le other proper t ies wdth economic ore have no a l ­
locat ion. 

The W y o m i n g u r a n i u m i n d u s t r y experienced i ts 
most p roduc t ive year i n 1959 and i f thc f i r s t quar­
ter of 1960 is an ind ica t ion , m i n i n g and m i U i n g w i l l 
reach a l l - t ime peaks i n '60. 

D u r i n g 1959, w i t h some lap over in to 1960, 28,-
938,796 cubic yards of overburden (waste) were 
moved i n the Gas H i l l s . The g rowth of W y o m i n g ' s 
u r a n i u m i n d u s t r y is c l ea r ly ind ica ted when the 1959 
f i g u r e is compared w i t h 1957, jus t two years ago, when 
4,365,940 ya rds of waste were removed. 

A complete m i n i n g p ic tu re was not avai lable, bu t 
a close estimate places ore m i n e d i n W y o m i n g i n 1959 
at about 825,000 tons. I t is expected that about 
1,300,000 tons w i l l be m i n e d i n 1960. 

G a s Hills Uranium Production 

The average s t r i p p i n g ra t io of waste to ore is about 
20 to 1 i n the Gas H i d s . C u b i c yardage i n 1959 ap­
pears larger t h a n this ra t io because several com­
panies are at present s t r i p p i n g f o r m i n i n g , but have 
not yet mined . 

Some amazing i n d i v i d u a l company records have 
been set i u the Gas H i l l s . W e s t e r n N u c l e a r has re­
moved over 13,000,000 cubic ya rds of waste at its 
P r a z i e r - L a m a c mine w h i c h jo ins the L u c k y M c 4-C 
mine to the west. L u c k y M c moved nea r ly 8,000,000 
ya rds i n the year ended M a r c h 31, 1960. E e d e r a l has 
removed over 3,000,000 yards , and V i t r o M i n e r a l s , 
the largest independent producer i n the Gas H i d s , 
moved 2,338,796 ya rds o f waste f r o m J a n . 1, 1959 
th rough M a r c h 31, 1960. 

P r o o f of the t remendous ore values i n the Gas 
H i l l s m a y be i l l u s t r a t ed b y the J o h n 2 c l a i m of V i t r o . 
M i n i n g began on the J o h n 2 c l a im M a y 1, 1955. M i n ­
i n g has been pvetty m u c h continuous on this single 
c l a im since that t ime. Some ore s t i l l remains on J o h n 
2, but to date 364,000 tons of u r a n i u m ore have been 
m i n e d o f f this one c la im. 

L a r g e scale p r o d u c t i o n is possible f r o m the open 
p i t s of the Gas H i l l s . F e d e r a l has m i n e d as h i g h as 
1250 tons a day f r o m its B u s s p i t , 135 feet deep, i n 
the E a s t Gas H i l l s . I n this present month , A p r i l 1960, 
F e d e r a l w i l l move over a m i l l i o n ya rds of waste i n 
open p i t development. W e s t e r n Nuc l ea r has removed 
overburden at an even greater rate f r o m the F r a z i e r -
L a m a c at times, p lans to move altogether 25,000,000 
cubic ya rds f r o m the F r a z i e r - L a m a c mine . 

Considerable d r i l l i n g continnes i n the Gas H i l l s , 
i n S h i r l e y B a s i n a n d other par ts of the state, a l though 
most of i t is i n the nature of development d r i l l i n g . 
L a s t year L u c k y M c d i d sur face d r i l l i n g t o t a l l i ng 
449,698 feet, d r i l l e d 60,572 feet i n mine control , a n d 
d r iUed 282,788 feet of blast holes—a to ta l of 793,058 
f ee t—hard ly a s t ands t i l l d r i d i n g p rogram. F e d e r a l 
has operated two to three d r i l l i n g r igs almost con­
t inuous ly i n 1959, W e s t e r n N u c l e a r d r i d e d over 300,-
000 feet i n 1959 w o r k i n g f o u r to f i v e r igs , V i t r o 
d r i l l e d over 60,000 feet, U t a h Cons t ruc t i on has com­
pleted over 400,000 feet of d r 'd l ing i n S h i r l e y B a s i n 
— a n d so on. 

44 T H E M I N E S M A G A Z I N E • J U L Y , 1960 

E m p l o y m e n t i n u r a n i u m is at a peak. I t is esti­
mated that i n the Gas H i d s area 1177 men are d i r ec t l y 
employed b y the u r a n i u m i n d u s t r y a n d another 20*2 
men i n cont rac tua l capacities such as s t r i p p i n g a n d 
d r i l l i n g . These f i gu re s i n c h u l c the Crooks G a p area 
south of the Gas H i l l s where Con t inen ta l U r a n i u m 
operates a 300-foot deep rmde rg ro imd mine a n d 
Green M o u n t a i n U r a n i u m (Phelps-Dodge) is now 
m i n i n g underg round . Green M o u n t a i n made its f i r s t 
shipments f r o m its new u n d e r g r o u d work ings ea r ly 
this year. A n o t h e r 100 men are employed i n the 
S h i r l e y B a s i n a n d a s imdar number i n mines i n east­
e rn and northeastern W y o m i n g , b r i n g i n g to ta l men 
employed i n u r a n i u m to a m i n i m a l f i g u r e of 1600 
men. Obv ious ly there are m a n y more people employed 
i n jobs t r i b u t a r y to the u r a n i u m indus t ry . 

Uranium Important Tax Source 

A n o t h e r i l l u s t r a t i o n of thc r a p i d g rowth of the 
i n d u s t r y is the t ax p ic tu re . U r a n i u m now rates sec­
ond on ly to o i l as a taxable resom-ce i n W y o m i n g . I n 
1959, i n F r e m o n t Coun ty , u r a n i u m h a d a taxable 
va lua t ion of over $814 m i l l i o n dol lars and p a i d taxes 
i n excess of $344,000. T h i s v a l u a t i o n w d l top $10,-
000,000 i u the 1960 assessment. Obvious ly , the ac tua l 
investment is m u c h greater. 

Severa l ne"w mines have been opened i n the past 
year. I n C r o o k C o u n t y , Homestake is now the largest 
single p roducer f o r the M i n e s Development m i l l at 
Edgemont . Homestake mines a n d stockpiles i n winter , 
ships heav i ly i n summer. The mine is unde rg round . 
B & H M i n e s a n d V e r n M r a k are the l ead ing producers 
i n Converse Coun ty . 

B o b A d a m s is opening a new mine on thc Spook 
claims i n Converse C o i m t y w h i c h w i l l ship to the 
R i v e r t o n m i l l . 

H i d d e n Sp lendor has a successful open p i t oper­
a t ion on its Sunset c laims ( M o u n t a i n Mesa) i n thc 
west Gas I l d l s , but has encountered d i f f i c u l t y s ink­
i n g a shaf t on the Peach claims i n south cent ra l Gas 
H i l l s ( L i s b o n p r o p e r t y ) . 

F e d e r a l , now s t r i p p i n g the C l y d e A p i t , is m i n i n g 
f r o m the Buss A , the Sagebrush D , a n d the T claims. 

L u c k y M c has opened mines on the Green R i v e r 
a n d F o u r Corners U r a n i u m propert ies i n W e s t Gas 
H i l l s . D u r i n g the year L u c k y M c also m i n e d a sma l l 
ore body on the N o b l e claims jus t east of the L u c k y 
BIc camp. A s m a l l amount of ore was taken f r o m the 
S u n D o g c la ims i n Crooks G a p ( H a r r o w e r Bro thers -
H e a l d p rope r ty ) b y L u c k y M c . B u t by f a r the great­
est amount of L u c k y M c ore came f r o m i ts several 
mines i n cen t ra l Gas H d l s . 

W e s t e r n N u c l e a r p roduced f r o m the B u l l R u s h a n d 
D a y - L o m a mines i n W e s t Gas H i d s d u r i n g 1959. A 
new p i t m a i n l y on W e s t e r n Nuc lea r ' s B u d R u s h , bu t 
p a r t l y on Fede ra l ' s C a l claims is i n the p l a n n i n g 
stage. W h e n this p i t is opened i t w i l l necessitate 
m o v i n g the Gas H i l l s - J e f f r e y C i t y road, p robab ly to 
a new route f a r t he r south. 

L e a d i n g independent producers i n the Gas H i l l s 
continue to be V i t r o , D a l e B . L e v i , W e s t e r n U r a n i u m , 
F a i r f i e ld -Anderson-Beach , H i d d e n Splendor , West ­
e rn M i n i n g ( w o r k i n g on T w o Sta tes -Vadey Dean)—• 
a l l ac t ive ly p r o d u c i n g ore. 

The L i t t l e M o u n t a i n - P r y o r M o u n t a i n area i n 
no r the rn W y o m i n g a n d southern M o n t a n a continues 
sma l l shipments of h igh- l ime ore to the R i v e r t o n m i l l , 
but i ts p r o d u c t i o n is f a r below expectations. H i d d e n 
Sp lendor is the l ead ing sh ipper f r o m this area. 

N o shipments have been received f o r some t ime 
f r o m Copper M o u n t a i n . The L i t t l e M o p rope r ty is 
t i ed up i n l i t i g a t i o n at present. U t a h Cons t ruc t ion 
has a sma l l ore body blocked out i n the Coppe r M o u n ­
t a i n area but has no immediate p lans f o r develop­
ment. 

Allocation System in Wyoming 

The al locat ion system i n W y o m i n g went in to ef­
fec t on J u l y 1, 1959. W h d e i t is s t i l l a l i t t l e ea r ly to 
p r o p e r l y evaluate this system of p r o v i d i n g a marke t 
f o r cen t ra l W y o m i n g ores, several t rends are i n d i ­
cated. 

O f thc some 45 propert ies g iven allocations, on ly 
23 ac tua l ly have p roduced any ore since J u l y 1, a n d 
i n about ha l f of these cases the ore was f a r belo"w the 
al locat ion. A t present o n ly 15 of these propert ies are 
i n active operat ion. I n a f e w instances, f u t u r e pro­
duc t i on is p lanned . Some propert ies have been com­
b i n e d a n d w i U produce at a combined al locat ion lower 
t h a n the to ta l of thc o r i g i n a l allocations. 

T"wo p r i n c i p a l fac tors are responsible f o r this 
l ack of p roduc t ion rmder the a l locat ion system. F i r s t , 
some of the ore bodies m a y uot produce economical ly. 
Second, some of the ore bodies are not amenable to 
m i l l i n g , i.e., h i g h s l i m i n g , asphalt ic, etc. 

I n m a n y instances, the grade of ore ])roduced f r o m 
some of the proper t ies g iven allocations, and f o r 
w h i c h m i l l i n g capaci ty has been bu i l t , has been low, 
m a l d n g the ore uneconomic to mine or m i l l . 

N o immediate ha rdsh ip has been worked on W y o ­
m i n g m i l l s because of these factors . The A E C allows 
"for some subst i tut ions of ore i n the pre-1962 per iod 
a n d a l l m i l l s are r u n n i n g at capac i ty a n d p robab ly 
w i l l as long as subst i tut ions are possible. There is 
no shortage of ore i n AVyoming , a n d reserves are as 
great or greater t h a n o r i g i n a l l y estimated, but the 
ores are now f o u n d to be d i s t r ibu ted i n a manner 
somewhat d i s s imdar to the a l locat ion system as set 
up i n the summer a n d f a l l of 1958. 

O r e Substitution Policy 

Unless the A B C softens its p o l i c y on subst i tut ions 
of ores i n the 1962-66 p e r i o d several dangerous si tua­
t ions w i l l develop. F i r s t , most m i l l s w i l l be f o r c e d to 
operate at considerably below the i r contracted capac­
i t y . Second, some v i r t u a d y uneconomical mines w i l l 
be f o r c e d i n p roduc t ion to keep m i l l s r u n n i n g wh i l e 
other economic ore bodies l ie untouched. 

So f a r , thc A E C has been cooperative i n w o r k i n g 
out the problems at tendant to the al location system. 
B u t as the i n d u s t r y approaches the 1962-66 pe r iod 
a noticeable ha rden ing i n A E C p o l i c y t o w a r d sub­
s t i tu t ion of ores is apparent . 

F u r t h e r c l a r i f i c a t i o n of the A E C ' s N o v . 24, 1958 
p o l i c y w i d be necessary i n the near f u t u r e f r o m an 
in te rpre ta t ive v iewpoin t . I t is to be hoped that the 
A E C w i l l not force damag ing policies on to the i n ­
dus t ry causing long-range i n j u r y to W y o m i n g ' s u ra ­
n i u m i n d u s t r y i n order to s a t i s fy immediate budget 
l imi t a t ions a n d short-term objectives. 

I n conclusion, I w o u l d not l i ke to leave the impres­
s ion that we i n W y o m i n g are i n any w a y gloomy 
about the f u t u r e of u r a n i u m . O n the cont rary , we 
are most opt imis t ic . I n the past we have j o i n e d to­
gether to w o r k w i t h the A E C a n d the j o i n t A t o m i c 
E n e r g y Commit tee to f u i d an equitable so lu t ion to 
our problems. There is no reason to believe that f u ­
tu re problems cannot be solved i n the same coopera­
t ive manner . 
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Old Timers Ciui> 

Award to iViines 

Student 

By E. H. JENKS 

E. H . J E N K S 

(Editor s Note: Presentation of the 
Old Timers Club Award to Mines 
Student Bernard L. Bobo took place 
April 24, 1960, at the Colorado 
School of Mines Experimental Mine 
?iear Idaho Springs, Colo. Other 
facts ahout this event were pnblished 
in the Campus Headlines Sectioft of 
the June 1960 issue of The MINES 
Magazine.) 

It is a pleasure for me to be here 
on this occasion, as I have never be­
fore been in this part of the country, 
I have heard a lot about the Colorado 
School of Mines f rom our mutual 
late fr iend, D r . L . E . Y o u n g , and 
others, and am very glad to get some 
first hand information. A l l that I 
have found to date has been good. 

I am particularly pleased that you 
have some prospective coal raining 
men in the senior class, because there 
is always a place for new talent. I 
am proud to have been a part of the 
coal mining industry, as I have been, 
ever since I was graduated f rom col­
lege. O f course, for the first six or 
eight years I was a very minor cog, as 
I was acquiring that very necessary 
practical education, which is manda­
tory to complement the formal educa­
tion. A t a l l times, I have enjoyed my 
work, and felt I was in an active, 
progressive industry which was mov­
ing ahead in many directions and one 
which had great possibilities for con­
tinued progress and expansion. 

Coa l Industry Labeled "Sick" 

N o t too many years ago, the coal 
industry was widely labeled as being 
"sick" and needed a "Moses" to lead 
them out of the wilderness. T h e 
strange part of this is that we did 
have H a r r y Moses to help, particu­

larly in the line of labor relations. 
W h e n H a r r y Moses went to W a s h ­
ington, as cheif negotiator for the op­
erators w i th Uni t ed M i n e Workers 
of America , maior strikes were the 
usual procedure and large users of 
coal felt that they were in serious 
trouble unless they had a stock pile 
equivalent to at least six months con­
sumption. 

O u r relations wi th labor has im­
proved to such an extent that we have 
not had an industry-wide strike since 
1950. Admit tedly, our wage scale is 
high. I n fact, wages have almost 
doubled since 1948, but we have been 
permitted by the Uni ted M i n e W o r k ­
ers of Amer ica to capitalize on our 
improved equipment and methods. 
Labor rates have increased f rom 
about $13 to $25 per day and M i n e r s 
W e l f a r e has increased f rom 10c to 
40c per ton, which means that in 
1948 the W e l f a r e F u n d was equal 
to about 65c per man day, whereas it 
now is the equivalent of $5 per man 
day and, of course, the cost of wel­
fare is a direct labor charge, the same 
as daily wages. 

In spite of this increase in labor 
cost, the selling price of coal in the 
railroad car at the mine is practically 
the same per ton as it was 12 years 
ago. In fact, it is less, rather than 
more. T h i s has only come about by 
increased efficiency i n operation and 
management w i th the cooperation of 
the Uni ted Mines Worke r s of Amer ­
ica. 

Inflation Held in Check 

W e have no featherbedding. W e 
have held the line against inf la t ion. 
Y o u have heard that the power com­
panies also held the line against in ­
flat ion. In fact, many times on radio 

and T V you have heard that the 
cheapest thing in the family budget 
is electricity, but we have materially 
helped the power companies hold the 
line, for the largest part of the cost 
of electricity is fuel and the cost of 
electricity to the consumer is con­
trolled by the cost of fuel . T h e 
power companies have also increased 
their efficiency materially. F o r ex­
ample, in the 1920's it required about 
2 % pounds of coal to produce a ki lo­
watt of electricity; now it requires 
less than 1 pound. 

T h e coal industry has always stood 
on its own feet and has never asked 
for government subsidies of any kind, 
and has seldom lobbied for favorable 
legislation. Ea r ly in 1959, the N a ­
tional Coa l Pol icy Conference was 
formed, which is made up of repre­
sentatives of the coal mining com­
panies. Uni t ed M i n e Worke r s of 
America , coal-carrying railroads, man­
ufacturers of coal raining equipment, 
and large producers of electricity. 
T h e purpose of this conference is to 
organize a national fuel policy to meet 
future economic and national defense 
requirements in an orderly way. 
Some Markets Lost 

W e in the coal mining industry 
have lost markets. Railroads for 
many years were our best customers, 
both as to quantit)'' and price. T h i s 
market has practically vanished. Coa l 
for home heating has gradually de­
creased. T h e foreign export market 
last year dropped 36 per cent below 
1958. T h e Niagara Falls-St . L a w ­
rence Seaway Hydro-Elec t r i c Devel ­
opment w i l l absorb the increased 
power requirements for northern 
N e w Y o r k unt i l it is completely de­
veloped by 1965, after which date 
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coal w i l l probably start on the in­
crease in that area. 

T h e steel strike last year naturally 
affected the coal market. I n spite of 
al l the adverse happenings in 1959, 
coal production held up to the 1958 
level, and the continuing increased 
use by the ut i l i ty companies and chem­
ical companies w i l l greatly increase 
the market. I 'he forecast for electric 
requirements for 1975 is that this in ­
dustry alone w i l l use as much coal as 
was produced in 1959, which would 
require a national production of f rom 
650 mil l ion to 700 mi l l ion tons as 
compared to 400 mi l l ion tons in 1959. 
T h e present maximum capacity f rom 
mines now open is about 520 mil l ion 
tons. T o maintain this capacity due 
to abandonment of mines and closing 
of non-economical mines requires an 
expenditure of f rom 120 mi l l ion to 
20O mil l ion dollars per year, and to 
expand to the 1975 forecasted re­
quirements w i l l require an expendi­
ture of some 600 mi l l ion to a bil l ion 
dollars. 

C o a l Reserves Ample 

T b e known coal reserves are 
ample to supply even the most opti­
mistic forecast for at least 300 years. 
Estimates of either gas or oi l reserves 
are some place in the neighborhood 
of 30 years. Al though each year new 
gas and oil fields have been developed, 
the known reserves are s t i l l far be­
low the known reserves for coal. 

Nuclear energy is and w i l l increase 
as a power source, but it is very far 
away f rom being competitive wi th 
coal for ordinary uses. Great Br i t a in 
is developing nuclear power plants to 
produce electricity, but only because 
the cost of coal is so much above ours. 
T h i s is natural, when you realize 
that Bri t ish mines produce 1.7 tons 
of coal per man day as compared 
w i t h our 12y2 tons per man day. 
Further, the coal industry is much 
closer to producing l iquid fuels eco­
nomically than nuclear energy is to 
producing electricity that might be 
competitive wi th coal-produced elec­
tricity. 

Rail Service Improved 

Transportation has always been a 
large part of the cost of coal to the 
consumer. Seventy-eight per cent of 
the coai consumed is transported by 
rai l , and in the past, many times the 
freight rate has been determined by 
conditions other than the cost of serv­
ice. T h i s is not altogether the fault 
of the railroad, but due to the Inter­
state Commerce Commissions' rulings. 
Recent legislation has given the ra i l ­
roads a much freer hand and man)^ 
coal rates have been adjusted, giving 

consideration to the cost of service 
and volume of business. 

In the past car service has been a 
problem but even that is improved. 
There were predictions that there 
would be a car shortage after the steel 
strike last year, but due to good man­
agement by the railroad and cooper­
ation of the shippers and receivers of 
coal, that prediction did not material­
ize. W h e n ra i l shipments are not 
adequate, they have been supple­
mented by truck and water move­
ments. Deveiopment of high voltage 
transmission lines has placed many 
power plants at the source of fuel, 
w i th electricity being transmitted long 
distances to the consumer. 

C o a l Pipeline Installed 

In the past year, one coal pipeline 
has been installed which is shipping 
135,000 tons of coal per month 
through a 10 inch pipeline U O miles 
long. T h i s pipeline is operated by 
Consol, w i th which I am associated. 
I was very much surprised one morn­
ing a short time ago to read in a 
Wheel ing , W . V a . , paper that more 
than 200 millions tons of coal had 
been shipped by pipeline in less than 
two years, and this was supposed to 
be a quotation f rom Consol's annual 
report. 

T h e error was that the paper 
omitted one word , as the annual re­
port said that the pipeline had moved 
over 200 mi l l ion ton-miles of coal 
f rom Cad iz to Cieveiand. A s the 
pipeline is 110 miles long, the omis­
sion of the word miles made quite a 
difference, which goes to show that 
even W i l l Rogers can be wrong, as 
we can't always believe a l l we read in 
the papers. 

Coa l Offers Opportunities 

I have tried to show that the f u ­
ture of the coal industry is very we l l 
insured, and offers opportunities for 
engineers for a lifetime career. Coa l 
is not as glamorous as oil or some of 
the metals, and there is lit t le l ike l i ­
hood of being a prospector one week 
and a millionaire the next, but for 
an insured career, I think it is at­
tractive. 

O n several occasions, I have quoted 
a statement made by the President of 
your School, and even though you 
have probably heard or read it, I 
think it is wor th repeating: 

"Careers in any field of mining en­
gineering offer interesting work, a 
good livelihood, and a worthwhile way 
of l i fe . It is understood that the 
individual 's attitude and personal 
qualities are of prime importance. 
M i n e r a l engineering is not for those 
who expect to receive a great deal 
without giving in return much intel­

ligent and hard work. It is not for 
those who shun responsibilities or are 
afraid of challenging assignments." 
1 think this quotation applies not 
only to mineral engineering but can 
be reworded to applj'^ to any success­
f u l career. 

No Shortcuts to Success 

There are no shortcuts. T h e basis 
of any successful career is serious ap­
plication and hard work. In the next 
few years you may feel that you have 
not had the opportunity to utihze 
your capabihties, but if you learn all 
you can f rom your associates, keep 
your eyes and ears open, and grasp 
every opportunity to do any job that 
needs to be done, 3'ou w i l l come 
closer to making use of j'^our capabil­
ities and w i l l probably be recognized 
by your superiors. 

Another requisite for a successful 
career and a happy l iv ing is that you 
enjoy your work. A f t e r a l l , most of 
your lifetime, work w i l l take the 
greater part of your time and prob­
ably w i l l be the predominating in­
fluence. I f work is a l l drudgery, 
there is only one answer and that is 
to f ind other emplosTOcnt. T h e fact 
that you have enrolled and completed 
courses in the mining f ie ld shows that 
J ' O U have some interest; and the field 
is broad enough that I am sure that 
you can f ind some phase which w i l l be 
enjoyable and hold your interest. 

Old Tinners Club Formed 

I am here today as a representative 
of the O l d Timers C lub . T h i s is 
made up of 30 coal mining men, 
equally divided between operators of 
coal mines and manufacturers of coal 
mining equipment. I can speak for 
the whole of the O l d Timers C lub . 
W e have not lost faith i n the future 
of coal. In fact, we have so much 
faith that each of us feels that we 
should be missionaries to recruit new 
talent for the industry. 

d^he O l d Timers C lub was orig­
inally organized at a M i n i n g Con­
gress Mee t ing in 1938 and was pr i­
mari ly a soci.al club wi th the idea of 
promoting worthwhile activities to­
ward improvement of the coal indus­
try. Later , the feeling developed that 
we should do somthing more than 
talk about improvement. Therefore, 
in 1946, the O l d Timers C l u b was 
incorporated under the laws of Wes t 
V i r g i n i a as a non-profit corporation. 
In the Articles of Incorporation, the 
principal objects and purposes were 
listed as advancement of engineering 
knowledge and science in the coal 
industry and making awards to stu­
dents in coal mining engineering wi th 

(Continued on page 51) 
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F R O M THE 

EXECUTIVE M A N A G E R S DESK 

C O L . W E N D E L L W . F E R T i G 

"̂ I'he June issue is another of which we maj ' be proud. 
In my opinion it is another in the continuing bst of im­
proved issues that we have printed since A p r i i 1960. T h e 
J u l y issue w i l l also be a good one. M y only regret is 
that advertising is not doing as w e l l as we had hoped, 
but it does continue to show some improvement. W i t h 
additional advertising, the size of I 'he M I N E S M a g ­
azine can be further increased, for we have many more 
fine articles than we can use w i t h the restricted space 
available under current revenues. 

Membership and Income 

A t present about 70 per cent of our graduates are 
active members of the Association. If we could increase 
that by another 500 members, we would have no further 
worries about finances this year. Since February, we 
have gained 358 new members (members who have not 
been active in 1959 or I960) , but that seems to be about 
the l imi t that I can w i n by direct mai l appeal. I have 
wri t ten more than 800 letters, and st i l l have not reached 
the goal I hoped to attain. So far our membership drive 
has been confined mainly to an effort by this office. N o w 
I am going to turn to you active members and ask that 
you bring in some of those who are not members. W i t h ­
out a question each of you knows at least one man who is 
not active at present. Persuade him to j o in ; show him T h e 
M I N E S Magaz ine ; preach the gospel that M I N E S is 
the finest school of M i n e r a l Engineering in the wor ld 
and that anyone who manages to graduate not only is 
fortunate but something special. W i t h j 'our help we can 
gain those 500 additional members. 

In fostering the membership drive, do not overlook 
the need for advertising. Pressure f rom M I N E R S w i l l 
produce more results than all the letters we can write 
f rom here. Patronize those who advertise w i th us, and 
then persuade those who don't that it would be good 
business if they did so. 

School Spirit and Patriotism 

It has become fashionable to forget our country and 
to accept rebuke and criticism without defending it. U n ­
fortunately many educators have lost themselves so com­
pletely in the idea of O N E - W O R L D that they are no 
longer proud of being an American, nor do they see the 
need of impressing the young wi th the importance of 
love of country. In the same manner it has become un­
fashionable to be proud of your alma mater; rather to 
say half-apologetically, " O h , yes, I 'm f rom a little mining 
school out Wes t . " Let 's stand up to be counted. Say, 
"Yes , 1 graduated f rom the Colorado School of Mines . 
That ' s just the best there is in the field of M i n e r a l In ­
dustry education." Saj ' it, and keep saying it. Soon 

everyone w i l l recognize that it must be an excellent 
school. T h e n your stature as an alumnus w i l l automatic­
ally increase; also and most important, your paycheck 
should show the same response. 

N o t too long ago, two of our alumni were talking 
to the Dean of another engineering school. W h e n asked 
where they were f rom, they replied, " M I N E S . " H e did 
not question what School of Mines , but merely replied, 
" Y o u insufferable egotists; but it is a fine school." 

Off ice 

Yes, we have moved into our offices in Guggenheim 
H a l l . A f t e r my first day here, I remarked that for the 
first time 1 felt that I was work ing for a progressive 
concern. M y new office does not have much furniture, 
but that w i l l come. N o w it is clean and invit ing, altho 
st i l l cluttered by the accumulated impedimenta of the 
past. G ive us time, and we w i l l clear that out. 

Reminder 

Homecoming w i l l be on October 29th. Unfortunately, 
we play Idaho State, but be there to boost the Mine r s . 
T h e class of 1950 w i l l hold their 10th reunion. It w i l l 
be a good show, so plan on seeing M I N E S play on Sat­
urday, Oct . 29th, and the Denver Bronchos whip D A L ­
L A S on the 30th. T h e n to satisfy your conscience, if 
required, attend the Geological Society of America Con­
vention on Monday , the 31st—all in October. 

Directory 

Y o u may not have received your copy of the 1960 
Yea r Book and Directory of M i n e s M e n , but you should 
before the first of August . Just at a time when we 
thought that the revision was w e l l in hand, 1"ed Roberts, 
who is the Edi tor , was completely swamped by an inun­
dation of transfers, change of address, and mass movement 
of many A l u m n i . Seemed that everyone decided to mi ­
grate wi th the birds this Spring and in order to have the 
Directory somewhat current, we decided to sacrifice speed 
for accuracy. 

T h e Directory is a new format this year, measuring 
6 % " x 9̂ /2". T h i s is somewhat larger than last year's, 
but the change was mandatory when it was decided to 
include advertising. T h i s new size is the same as that 
used by the American Association of Petroleum Geology 
and some of the other technical societies. However , 
there is st i l l the question as whether it might be wise to 
return to the old size, which is that of our standard 
magazine. T h i s would certainly simplify advertising 
problems and w i l l be considered for the 1961 Directory 
unless there are too many objections. W e would be 
pleased to have your opinion of the 1960 Directory as 
soon as you have time to look it over. 
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Budget and Finanee Committee 
Members Are Appointed 

Robert H . Waterman, '28, chair­
man of the Budget and Finance Com­
mittee, has asked the fo l lowing men 
to serve w i t h him on the committee 
and they have agreed: Edward F . 
Kingman, '34; John W . Hyer , J r . , 
'42; Charles H . Jenkins, ' 29 ; H a r r y 
W . M c N e i l l , '24. 

Edward Kingman 
Named Nominating 
Committee Chairman 

E d w a r d F . Kingman , '34, has been 
appointed chairman of the A l u m n i 
Association's Nominations Commit­
tee. Members of this committee w i l l 
be reported in the Magaz ine as soon 
as they are named by M r . K ingman . 

Alumni Association Offices 
Moved to Guggenheim hlall 

A l u m n i Association offices were 
were moved June 8-9 f rom the red 
brick residential building at 1612 I l ­
linois St. (occupied since October 
1958) to the second floor of Guggen­
heim H a l l . 

T h e spacious new offices, best the 
A l u m n i Association has had in many 
years, were extensively redecorated 
and remodeled. W a l l s were painted 
a pastel green, floors were retiled, 
and division walls were erected for 
the executive manager's and editor's 
offices. 

A f t e r a month of occupancy, the 
appearance of the offices is some­
what improved; but piles of material 
are st i l l being f i led , thrown away, or 
placed aside for storage in the attic. 

Shipman, '50, Takes Family 
On Summer Trip to Alaska 

T h e M a r k K . Shipman family left 
their home in G r a n d Junction, Colo. , 
on June 7 to visit friends in Fresno, 
Cal i f . , for a week, then started north 
via the Redwood Highway, the John 
H a r t H ighway through central Bri t ­
ish Columbia, and the A l c a n H i g h ­
way to Alaska . 

M r . Shipman, a 1950 graduate of 
Mines , intends to examine two min­
ing properties and to ascertain what 
mining conditions may be anticipated 
five or 10 j'ears f rom now as a result 
of the extensive road building plans 
started this summer. 

H e writes: " W e w i l l be taking the 
six children, hence in addition to busi­
ness we certainly anticipate pleasure 
along the way. O u r kiddies range 
f rom 5 to 17 years old, therefore, this 
summer is tbe opportune time to make 
the trip—combining maximum age of 
our children and yet availability for 
a family tr ip." 
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Schedule of Social Events 
Denver L o c a l Section w i l l 

host a dinner for M I N E S 
M E N and their wives during 
the A I M E Petroleum E n g i ­
neers Convention being held 
Oct . 2-5 at the Denver H i l t o n . 
Exact date and place of the 
dinner w i l l be announced later. 

O C T O B E R 29—Homecom­
ing Game—2:00 p.m.—Idaho 
State vs. M t N E S . ^ 

10th Anniversary of the 
Class of 1950 

Denver L o c a l Section w i l l 
host a luncheon for M I N E S 
M E N during the Geological 
Society of America Convention 
being held at Denver -Hi l ton , 
Oct . 31-Nov. 3. Exact date and 
place of the luncheon w i l l be 
announced later. 

Miners and Geologists 
Have a big show in October. 

Be here for Homecoming (Oc t . 
29 ) . See the Denver Bronchos 
tangle wi th Dal las (Oct . 30) 
and attend the G S A Conven­
tion (Oc t . 3 1 ) . 

A. L. Bement, '54, Awarded 
UM Graduate Scholarship 

A r d e n L . Bement, J r . , a 1954 met­
allurgical engineering graduate of the 
Colorado School of Mines , has been 
awarded a F o r d Facu l t j ' Develop­
ment Scholarship in the College of 
Engineering, Universi ty of Mich igan . 
H e w i l l enter the university this Sep­
tember on leave of absence to con­
tinue studies toward a P h . D . degree 
in metallurgical engineering. 

T h e grant includes a teaching posi­
tion and is renewable j 'carly for three 
J'ears. 

A metallurgical engineer in physi­
cal metallurgy at the H a n f o r d L a b ­
oratories (General Electr ic Co.'s 
H a n f o r d Atomic Products Opera­
tion, Richland, W a s h . ) , M r , Bement 
has worked at H a n f o r d since 1954, 

Utah Mines Men Active 
On AIME Committees 

U t a h M I N E S men active in. the 
affairs of the Society of M i n i n g E n ­
gineers of A I M E are Douglas R . 
Cook, D .Sc . '52, and B la i r T . Bur -
wel l , Jr . , E . M . '47 

M r . Cook is a member of the Pro­
gram Committee of Geochemists 
Committee, M i n i n g and Explorat ion 
Divis ion. 

M r . B u r w e l l is a member of the 
Operating Contro l Committee of the 
Minera l s Beneficiation Divis ion . 

E. W. Dissler, '40, Named 
Manager of Exploration 
For Cities Service Oii Co. 

E . W . Dissler, a 1940 geological 
engineering graduate of the Colorado 
School of Mines , was recently ap­
pointed manager of exploration for 
Cities Service O i l Co . (De l . ) 

M r . Dissler, who has been serving 
as vice president and manager of 
Canada-Cit ies Service P e t r o l e u m 
Corp . for the past three j'ears, is also 
vice president of Cities Service Atha­
basca, Inc. 

T h e new exploration manager 
joined Cities Service O i l Co . in 1940 
as a member of one of its geophysical 
crews. A f t e r serving in several ad­
ministrative positions in the com­
pany's seismic section, he was named 
marine geophj'sicist in 1949. In 1950 
he was transferred to Canada as ex­
ploration division manager of Canada-
Cities Service Co . Under his direc­
tion the company's' exploration and 
development program in Canada was 
accelerated and broadened. H e was 
recalled to Bartlesviile, Ok la . , head­
quarters of Cities Service O i l Co. , in 
1954 as assistant chief geologist. 

I n 1957 M r . Dissler returned to 
Canada as vice president and man­
ager of Canada-Cities Service wi th 
headquarters in Calgary. 

Alumni Assn. Supplies Clues 
To Location of Lost Relatives 

T h e C S M A l u m n i Association was 
recently able to supply information 
which led to reuniting L a r r y Sals­
bury wi th his father's long-lost fam-

ily-
Lar ry ' s father, Dona ld E . Sals­

bury, a 1940 geological engineering 
graduate of the Colorado School of 
Mines , died during his summer 
course and was given his degree post-
humouslj '—when L a r r y was about 
three years old. Larry 's mother re-
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married, and he grew up in a li t t le 
town in northern CaHfornia . 

A few months ago, L a r r y wrote 
the C S M A l u m n i Association for 
clues as to the whereabouts of his 
father's relatives. Contact was f inal ly 
made wi th Larry ' s grandmother, who 
was residing in L o n g Beach, Ca l i f . , 
just a few miles f rom Lawndale, 
where L a r r y lives, 

Lar ry ' s wife , Barbara, wri tes: "It 
was a very big thr i l l for both L a r r y 
and his grandmother when we visited 
her last week. L a r r y is just the same 
age now as was his father 23 years 
ago. So now after 23-odd years, we 
have found the family that should 
have been his a l l along." 

Gier, '58, Completes 
Advanced Flight Training 

M a r i n e 2nd L t . Dona ld E . Gie r , 
a 1958 mining engineering graduate 
of the Colorado School of Mines , re­
ceived his designation as a naval avi­
ator f rom Rear A d m i r a l Duerfe ldt at 
the N a v a l A i r Station, Pensacola, 
F l a . , as L t . Gier ' s w i fe looked on. 
H e received his " W i n g s of G o l d " 
A p r i l 27 upon completion of advanced 
f l ight training. 

K. P. Rhea to Study 
On Fullbright Av/ard 

K e i t h P . Rhea, a Colorado School 
of M i n e s graduate student, has been 
awarded a Uni ted States Educational 
Exchange A w a r d , under the F u l -
bright A c t . 

Rhea w i l l study geology at the 
Vic to r i a Univers i ty of Wel l ing ton , 
N e w Zealand. H e is one of 900 grad­
uate students who w i l l study abroad 
next year under the Department of 
State auspices. 

A 1959 graduate of the Massachu­
setts Institute of Technology, Rhea's 
undergraduate degree is in geology 
and geophysics. H e was a geological 
engineering g r a d u a t e s t u d e n t at 
Mines . 

Rhea is a native of M c A l l e n , 
Texas, 

Kaylor. '53, Attends 
Sales Executive Sessions 

H o w a r d C , Kay lor , who received 
his P . E . degree in 1953 f rom the 
Colorado School of Mines , attended 
the eighth annual session of Nat ional 
Sales Executives' Graduate School of 
Sales Management and Marke t i ng in 
Syracuse, N . Y . , June 7-23. M r . 
K a y l o r is sales manager of Parkers­
burg R i g & Reel Co. , Houston, 
Texas. 

H e l d each summer on the campus 
of Syracuse Universi ty, the Graduate 
School is one of the country's lead­
ing executive development programs. 
Designed for middle and top man­
agement executives, the School con­
ducts an intensive program in the 
techniques, theory and methods of 
sales and marketing management. 

T h e f u l l course consists of five 
weeks, consisting of two sessions of 
two and one-half weeks each, held on 
successive year. M r . Kay lo r , who 
lives at 12102 Boheme, Houston 24, 
Texas, is i n his first year. 

Nat iona l Sales Executives wi th 
30,000 members organized in more 
than 247 clubs in 28 countries 
throughout the wor ld , is a non-profit 
organization devoted to the advance­
ment of sales and marketing manage­
ment in a l l phases. Its members in­
clude the marketing executives of 
most of the major companies in tbe 
Uni ted States. 

Dr. Parker, '24, Speaker 
At AAPL Convention 

• 

D r . Ben H . Parker of Denver, 
Colo. , was one of the featured speak­
ers June 24 at the American Associa­
tion of Petroleum Landmen conven­
tion at Los Angeles, Ca l i f . D r . 
Parker, who received his E . M . degree 
in 1924 and his D .Sc . in 1934 f rom 
the Colorado School of Mines , is 
president of the C S M Board of T r u s ­
tees and served as president of M i n e s 
f rom 1946 to 1950. H e is vice pres­
ident of Frontier Ref in ing C o . and 
president of the American Association 
of Petroleum Geologists. 

Voukovitch, '51, Forms 
Consulting Geologist Firm 

Boris S. Voukovitch, a 1951 geo­
logical engineering graduate of the 
Colorado School of M i n e s has en­
tered into private business as a part­
ner in Lucas-Voukovitch Consult ing 
Geologists. 

I n his new position he w i l l be en­
gaged in the exploratory investiga­
tion and analysis of geology, laws 
and economics relative to petroleum 
exploration in foreign countries. M r . 
Voukovi tch expects to devote a great 
deal of his time to Mediterranean and 
N o r t h A f r i c a n geology. 

Before joining Lucas-Voukovitch, 
M r . Voukovitch was w i th Geophoto 
Services, Inc., Denver, Colo. , where 
he was a senior geologist. I n his 
duties as a photogeologist and a field 
geologist M r . Voukovitch has ac­
quired extensive experience in the 
western Uni t ed States, Canada, Cuba, 
the Philippine Islands and L ibya . 

M r . Voukovi tch is a member of tbe 
American Association of Petroleum 
Geologists, Rocky Moun ta in Associa­
tion of Geologists, Petroleum E x ­
ploration Society of L ib j ' a (charter 
member). H e is also a captain in the 
U . S. A r m y Reserve. 

Morales, '45, Vice President 
Of Tennessee Argentina 

L u i s G . Morales , who received his 
G e o l . E . degree in 1945 f rom the 
Colorado School of Mines , has been 
named vice president of Tennessee 
Argentina, S .A. M r . Mora les was 
named exploration manager of T e n ­
nessee Argentina last year. H i s mail­
ing address continues to be c/o T e n ­
nessee Argentina, S .A. , 11 A r t h u r 
Arar ipe Gavea, Buenos Aires, Argen­
tina. 

T h e company is involved wi th ex­
ploration and development d r i l l ing 
on the island of T i e r r a del Fuego un­
der contract w i th the Argentine oi l 
agency, Yacimientos Petroliferos F is ­
cales. 
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Dr. Kiersch, '42. Participates 
In Visiting Geoscientlst Program 

D r . George A . Kiersch, who re­
ceived his geological engineering de­
gree in 1942 f rom the Colorado 
School of Mines , was one of the na­
tionally recognized geosclentists se­
lected this year to serve as a partici­
pant in the American Geological In­
stitute Vi s i t i ng Geoscientlst Program. 
T h e program is sponsored by a grant 
to the A G I by the Nat iona l Science 
Foundation. 

D r . Kiersch visited the Universi ty 
of Alaska for five days in late A p r i l 
and participated in a series of lec­
tures and meetings w i th the Alaska 
School of M i n e s faculty and students, 
local business men and Chamber of 
Commerce officials. T w o of D r . 
Kiersch's lectures concerned "Re­
gional Geologic Surveys, the Basis 
for Development of Na tu ra l Re­
sources and Industry" and a third 
lecture was entitled "Engineering 
Geology ~ Scope, Research Needs, 
and G r o w i n g Sub-Fields of Appl ica­
t ion." 

Last summer D r . Kiersch spent a 
month in N o r w a y at the Technical 
Universi ty at Trondheim, giving a 
series of lectures on engineering geol­
ogj' to the students and faculty of 
the c iv i l engineering department. H i s 
trip and visit was sponsored by the 
Arc t i c Institute of N o r t h America. 

Visitors to the Alumni Office 

C O L O N E L E . M . J . A L E N I U S , 
'23, U . S, A r m y , Corps of Engineers, 
Retired, who is now l iv ing at 1918 
W , Ashland Ave . , Phoenix, A r i z , , 
was in Denver early in June to visit 
his family who is st i l l l iv ing in Den­
ver. Al though almost a native A r i -
zonian, " A l " admits that Phoenix 
gets rather wa rm in summer. O f 
course he won when he asked casually, 
" B a d winter in Colorado last year?" 

C H A R L E S (Scotty) B R U C E , 
'57, is an independent geological en­
gineer w i t h headquarters at P . O . 
Box 125, Evergreen, Colorado. Come 
back and see us now that we have 
moved to our new offices. 

E D G A R W . D A V I S , '52, who 
has been work ing on his Master 's de­
gree here at M I N E S this winter, has 
accepted a position wi th Susquehanna-
Western U r a n i u m Corp . H i s new 
address w i l l be 415 E . Spruce St., 
Riverton, W y o . 

G E O R G E T . M c C A L L , '50, 
consulting mining engineer, 1004 Sky­
way B l v d . , Colorado Springs, Colo. , 
came up to talk w i th the M i n i n g De­
partment. G l a d to have j 'ou come any 
time. 

H A R V E Y P . O ' B R I E N , '58, has 
been in Denver on his vacation and 
called to tel l us that he is returning 
to his position wi th O R I N O C O 
M i n i n g Co. , Tuer to Ordaz , Estado 
Bolivar , Venezuela. 

R A L P H L . ( M O O N ) M U L ­
L E N , x-'30, 411 Aza lea W a y , Los 
Altos , Ca l i f . , was in Golden between 
planes. M o o n has retired again, and 
his new business card reads: 

N o Phone N o Address 
R . L . " M o o n " M U L L E N 

(Retired) 
N o Business N o Money 

(Editor's Note: No charge. Moon, 
for this professional card. WWF) 

L T . C O L . A L L A N P . N E S ­
B I T T , Corps of Engineers, U . S. 
A r m y , stopped over en route to his 
new assignment in the Inspector Gen­
eral's Of f i ce , Corps of Engineers, 710 
Montgomery St. Bu i ld ing , San F ran ­
cisco, Ca l i f . Colonel Nesbitt has just 
finished a tour as construction engi­
neer in Iran. H i s wife and children 
are certainly happy over the new as­
signment and an opportunity to live 
near " T h e C i t y . " 

(Editor's Note: That last keeps ine 
in good with the Bay Area's Local 
Section. PVWF) 

C A R L C . O L I N , '40, dropped in 
to tel l us that he had resigned f rom 
his position wi th the Colorado State 
H ighway Department. H e has made 
no decision on his next move. 

I V A N B . R O B I N S O N , '51, and 
his lovely wife , came to call . A l ­
though we were in the new offices, 
they were s t i l l a mess. Ivan is st i l l 
doing research for A L C O A and his 
home address is 2769 Hastings Ave . , 
N e w Kensington, Pa , T h e Robin­
sons were here on vacation. 

C H A R L E S A , S O R V I S T O , '54, 
and his pretty young wi fe called the 
day after I returned f rom the W y o ­
ming M i n i n g Convention. T h e Sor-
vistos live in Morene i , A r i z . , where 
their mai l address is P . O . Box 191. 
Charles is work ing for Phelps-Dodge 
Corp . T h e y too were here for a Colo­
rado vacation. 

S T E W A R T W . T O W L E , '54, 
brought his wi fe Dor is , and their two 
children, K a r l 3 % and H e i d i 1%. 
T h e y are also on a Colorado vacation 
f rom Douglas, A r i z . , where he is 
metallurgist at the Phelps-Dodge 
smelter. 

B O R I S S. V O U K O V I T C H , '51, 
independent geologist, has joined 
wi th M r . Lucas to form a new com­
pany, L U C A S - V O U K O V I T C H , 
consulting geologists, 431 S. M a r ­
shall St., Denver 26, Colo. G o o d 
luck in your venture! 

OLD TIMERS AWARD 

(Continued from page 47) 

high academic standing. W e have 
made 95 awards since 1949 at 12 
colleges and universities. T h e U n i ­
versity of W e s t V i r g i n i a is the only 
institution which has had a candidate 
for an award each year since 1949. 
Colorado School of M i n e s had the 
first award in 1951 and has had an 
award every j 'car since that time, ex­
cept in 1955, which makes this the 
9th award at this institution. 

Award Presented to Student 

A t this time, I would like to cal l 
forward Bernard L . Bobo, who has 
been selected for the award f rom the 
Class of 1960. T h e fact that you 
have been selected for an award by 
the instructors and professors wi th 
whom J'OU have worked in the past 
four J'ears is in itself an accomplish­
ment. T h i s watch, which I now pre­
sent to you is a token, and you are 
now an O l d Timers Watchman. 

T h e O l d T imers C lub , and each 
member of that C lub , has an interest 
and an obligation in the success of 
j'Our career. I f , at any time, you 
would like to have advice or help f rom 
any member of the O l d T imers C lub , 
J'OU may feel free to cal l upon him, 
either bj ' mai l or for a personal in ­
terview, and J'OU w i l l be welcomed 
and helped by that member to the 
best of his ability. 

There is no actual obligation on 
your part by the acceptance of this 
award ; but we are interested, and if 
each year some time in A p r i l you w i l l 
write a letter to the Secretary of the 
O l d T imers C lub , tel l ing him where 
you are, what you are doing and the 
progress you are making, we w i l l 
very much appreciate it. 

A s I stated before, the O l d T imers 
C lub is made up of 30 members, and 
only vacancies in the C lub are either 
caused by resignation or death of a 
member. W e know there w i l l be va­
cancies, and I hope that as time goes 
bj', at least part of that new member­
ship w i l l be made up f rom our Hst of 
Watchmen. 

50th Anniversary Issue 
T h e 50th Anniversary Issue, Oc­

tober 1960, celebrates 50 j'ears of 
service and progress in the minerals 
industry and in the field of mineral 
engineering education. 

Reserve j 'our copy now (price $3) 
f rom T h e M I N E S Magazine , G o l d ­
en, Colo. , or order a year's subscrip­
tion for $5 beginning wi th this 50th 
Anniversary Issue. 
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A L U M N I SUPPORT LEADS TO L A R G E GRANTS 
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A l u m n i support of the C S M Foundation, Inc., has 

been referred to as "seed" money, the "key to additional 

support," and a necessary element in the program of de­

veloping voluntary financial support of the School of 

Mines . D u r i n g the 1958-59 fiscal period, for instance, 

A A D F contributions of $22,828.10 led to support f r o m 

industry, foundations, and other sources of $234,634.96 

—^or a ratio of 10 dollars for one. Al though f ina l fiscal 

figures are not available for the current period, the ratio 

and amount w i l l be approximately the same. 

T h e importance of annual alurani support is we l l -

established, both for its own good and for what it leads 

to in additional contributions. 

O f particular significance to the School of M i n e s this 

year has been a series of grants to Mines faculty raem-

bers f rom the Nat iona l Science Foundation, totaling 

$85,620. 

D r . Robert M . Hutchinson was awarded a grant of 

$15,600 for a geologic study of portions of the Pikes 

Peak Region. T h e project is an outgrowth of three years 

of research and study supported by the C S M Foundation, 

Inc. In a similar situation, research in the "Role of Stress 

Waves in Fractur ing of Rock," by D r . John S. Rinehart, 

was supported by a Nat ional Science Foundation grant of 

$32,400. 

In a new type of endeavor for the School of Mines , 

a six-weeks institute in chemistry and geology for top 

high school students f rom a l l sections of the countrj ' is 

being supported by a $17,820 grant. Directed by D r . 

James L . H a l l , the institute, which began on Ju ly 11, 

brought more than 50 students f rom a l l sections of the 

country. D r . H a l l was also the recipient of a $19,800 

grant to cover a three-j'ear basic research project on the 

use of acetontrile as a solvent for inorganic reactions. 

Thus , a new and major source of support has been 

realized largely because of the faculty research program 

established by voluntary support. A n d , the alumni con­

tribution, now being devoted entirely to faculty improve­

ment, not only provided the first opportunity for basic 

research but has carried the program to new levels each 

year. 

•Chart shows steady growth of Annual Alumni Developmeni Fund. 

Have You Seen Your Lawyer About : 

1. Remembering the Colorado School of Mines 

Foundation, Inc., in your w i l l ? 

2. T h e tax savings for your heirs that are made 

possible by such a g i f t? 

3. T h e opportunities available in trusts and testa­

mentary gifts to the Foundation in your own 

estate plans ? 
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F R O M THE L O C A L SECTIONS 

Minutes of Section Meetings should be in the Alumni Of f ice by the I5fh of the Month preceding Publication. 

A L A B A M A 

Birmingham Section 
Pres.: Joseph H o h l , '25 

S e c : Richard Whi te , 't2 
249 Flint D r . , F a i r f i e l d 

A R I Z O N A 

Arizona Section 

Pres.: Bob T h u r m o n d , '43 
V. Pres.: Gene K l e i n , '+3 
S e c : John H . Bassarear, 'SO 
c/o P i m a M i n i n g Co. , Box 7187, Tucson 
A n n u a l meetings. First M o n d a y in Decem­
ber; 3rd Sunday in M a y {annual picnic) . 

Four Corners Section 

See N e w Mexico for officers 

C A L I F O R N I A 

Bay Cities Section 

Pres.: John D . No l l , '51 
V . Pres.: R a l p h D . E a k i n , '48 
T r e a s . : Herbert D . T o r p e y , '51 
S e c : Charles G . Bynum, '26 
2810 Loyola A v e . , Richmond 

Southern California Section 

Pres.: R. E. "Ray" M c G r a w , 'S3 
T r e a s . : J . R. Leonard, '42 
S e c : H . D a v i d Squibb, '34 
2215 E . Sycamore St., A n a h e i m 

C O L O R A D O 

Denver Section 

Pres.: Ronald F . Lesrina, 'SO 
V . Pres.: H u g h W a l l i s , '28 
S e c - T r e a s . : Patrick C . Brennan, '53 
1893 S. Leyden, Denver 22 
O f f i c e : A C 2-2060 

Luncheon meeting every third Tuesday 
each month, Denver Press Ciub , 1330 
Glenarm PI. 

Four Corners Section 

See New Mexico for officers 

Grand Junction Section 

Pres.: John Emerson, '38 
V . Pres.: T o n y Corbetta, '48 
S e c - T r e a s , : Joe Hopkins, EK-'37 
123S O u r a y A v e . , G r a n d Junction 

DISTRiCT O F C O L U M B I A 

Washington, D. C . Section 

Pres.: Charles T . Baroch, '23 
V . Pres.: Vincent G . G i o i a , 'S6 
S e c - T r e a s . : T h o m a s E. H o w a r d . '41 
9511 Nowel l D r . , Bethesda 14, M d . 
Luncheon meetings held every 2nd T h u r s . 
noon at Sphinx Ciub , 1315 K St., N . W . 

ILLINOIS 

Great Lake Section (Chicago) 

Ray Watson, c /o Standard O i l Co., 910 
So. M i c h i g a n A v e . , Chicago 80, 111. 

K A N S A S 

Kansas Section 

Pres.: Francis Page, '39 
S e c : James Daniels, '51, A M 5-0614 
205 B r o w n Bldg . , W i c h i t a 
Meetings: Cal led by Sec. Contact Sec 
for date of next meeting 

L O U I S I A N A 

New Orleans Section 

Pres.: George Burgess, '49 
V . Pres.: E m o r y V . Dedman, '50 
S e c - T r e a s . : T h o m a s G . Fai ls , '54 
6334 Essex C t , N e w Orleans 14 

M I N N E S O T A 

Iron Range Section 
Pres.: P a u l Shankiin, '49 
V . Pres.: Leon Ke l l er , '43 
S e c - T r e a s . : James Bingel , '53 
SO G a r d e n D r . , M t . Iron, M i n n . 
Exec. C o m . : W m . Gasper , '43 and 
Robert Shipley, '52 

MISSOURI 

St. Louis Section 

Pres.: E a r l L . H . Sackett, '33 
S e c - T r e a s . : E . W . M a r k w a r d t , X-'32 
621 U n i o n Ave . , Bellevil le, IP. 

M O N T A N A 

Montana Section 

Pres.: John Suttie, '42 
V . Pres.: John Boiles, '49 
S e c - T r e a s . : W m . Catrow, '41 
821 W . Silver St., Butte 

N E W M E X I C O 

Four Corners Section 

Pres.: Dick Banks, 'S3 
V . Pres.: T o n y K i n g , '57 
Sec T r e a s . : T o m A l l e n , '41 
2104 E . U t h St., Farmington 

N E W Y O R K 

New York Section 

Pres. & T r e a s . : Ben F . Zwick, '29 
S e c : H . D . Thornton , '40 
U n i o n Carbide Olefins C o . 
30 E . 42nd St., N e w Y o r k City 

O H I O 

Central Ohio Section 
Pres.: Ro land Fischer, '42 
Sec -Treas . : F r a n k Stephens, Jr . , '42 
Battelle M e m . Inst., Columbus 

Cleveland Section 

Pres.: Charles Irish, 'SO 

T r e a s , : Theodore Salim, '53 

Pennsylvania-Ohio Section 

See Pennsylvania for officers 

O K L A H O M A 

Bartiesville Section 

Pres.: R. C . L o r i n g , '37 and '39 
V . Pres.; C . T . Brandt , '43 
S e c - T r e a s . : W . K . Shack, '51 
4726 Amherst D r . , Bartiesvil le 

Oklahoma C i ty Section 

Pres.: L y n n E r v i n , '40 
V . Pres.: Clayton K e r r , '30 
Meetings the 1st and 3rd Tuesday of each 
month at the Oklahoma C l u b 

Tulsa Section 

Pres.: Chester H . West fa l l , J r . , '52 
V . Pres.: Brook T a r b e l , '50 
S e c - T r e a s . : Charles J . D i v e r , 'S2 
528 S. N e w H a v e n , T u l s a 12 

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

Eastern Pennsylvania Section 

Pres.: Samuel Hochberger, '48 
V . Pres., Sec-Treas . ; A r t h u r Most , J r . , '38 
91 7th St., Fullerton 

Pennslvania-Ohio Section 

Pres.: L . M . Hovar t , 'SO 
S e c - T r e a s . : George Schenck, '52 
7130 T h o m a s B l v d . , Pittsburgh 
Meetings upon cal l of the secretary 

T E X A S 

Houston Section 

Pres . : Jack E a r l , 'S3 
V . Pres.: John C . Capshaw, 'S4 
S e c - T r e a s . : Nick Shiftar, '40 
5132 M i m o s a St., 
Bellaire, T e x a s 

North Central Section 

V . Pres . : H o w a r d Itten, '41 
Sec -Treas . : H a r l e y Hol l iday , '42 
4505 A r c a d y A v e . , Da l las 5 
S e c - T r e a s . : John Thornton , '50 
609-B Scott St., W i c h i t a Fal ls 

Permian Basin Section 

Pres.: V a n Howbert , '51 
c/o Honolulu O i l Co. , Box 1391 M i d l a n d . 
V . Pres.: H a l Bal lew, '51 
No luncheon meetings scheduled during 
summer. 

South Texas Secfion 

Pres . : James Wilkerson, '31 
V . Pres.: E d w a r d W a r r e n , '50 
S e c - T r e a s . : R ichard Storm, '53 
1007 M i l a m Bldg . , San Antonio 

U T A H 

Four Corners Section 

See N e w Mexico for officers 

Salt Lake C i ty Section 

Pres.: Robert B . Ingalls, '48 
Vice Pres.: E d w i n T . W o o d , '48 
S e c - T r e a s . : M a j o r W . Seery, '56 
260 W . 1200 North, Bounti ful , Utah 

W A S H I N G T O N 

Pacific Northwest Section 

Pres . : W m . Douglass, 'II 
S e c : C . T e d Robinson, '53 
16204 S.E. 8th, Belleview 

W Y O M I N G 

Central Wyoming Section 

Pres.: M . Rex Curtis . '45 
Vice Pres.: M a r t i n Hegglund, '41 
S e c - T r e a s . : James F . Huf f , '53 
806 W . 13th St., Casper 
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L O C A L S E C T I O N S OUTSIDE 
U. S. A . 

C A N A D A 

Calgary Section 

Pres . : R . F , Zimmerly , '47 
V . Pres . ; T. S. Irwin. Ti'-, '54 
S e c - T r e a s . : G . L . G r a y . '50 
1304 4th St. S .W. , C a l g a r y 
Luncheon m'eetings held 3rd M o n d a y of 
each month in C a l g a r y Petroleum C l u b ; 
visit ing ahimni welcome. 

PERU 

Lima Section 

Pres.: R ichard Spencer, '34 
V . Pres . : M a r t i n Obradovic , 'S3 
S e c - T r e a s . : N o r m a n Zehr, '52 
Cas i l la 2261, L i m a 
Meetings f irst F r i d a y of each month, 
12:30 p.m.. Hotel Cr i l lon ( A p r i l through 
December), or on call . 

PHILIPPINES 

Baguio Section 

Pres . : Francisco Joaquin, '26 
V . Pres . : Claude Fertig, x-'27 
S e c : P. Ave l ino Suarez 
Balatoc M i n i n g Co. , Zambales 

Manila Section 

Pres.: Anselmo Claudia , J r . , '41 
V . Pres . : Rolando Espino, '41 
S e c - T r e a s . : E d g a r d o Vil lavicencio, x-'40 

T U R K E Y 

Ankara Section 

A l u m n i vis i t ing T u r k e y contact either: 
F . W a r d O'Mal l ey , '42, E x p l r . M g r . , 

T i d e w a t e r O i l Co. , K u m r u l a r Sokakb, 
Yenisehir A n k a r a ; T e l . No . 21328. 

Ferhan Sanlav, '49, T u r k i y e Petrolleri 
A . O . Sakarya Caddes i 24, A n k a r a ; T e l . 
No. 23144. 

V E N E Z U E L A 

Caracas Section 

Pres.: W i l l i a m A . Aust in , Jr . , '27 
V . Pres . : G . V . Atkinson, '48 
S e c - T r e a s . : T . E . Johnson. '52 
c /o Phi l l ips Petr. C o . 
A p t d o 1031 
Asst. S e c - T r e a s . : R. L . Menk, '51 
c/o Creole Petr. Corp . 
A p t d o 889 

Suggestions have been made to the 
Executive Secretary that Loca l Sec­
tions be started in Pueblo, C o l o . ; 
Riverton, W y o . ; M o a b , U t a h , and 
Carlsbad, N . M . W e would like to 
have an expression of interest f rom 
these areas if they feel that a local 
section would be successful. T h e plan 
being used in many places now is to 
arrange a monthly luncheon to be 
held on a specific day each month so 
that visit ing M i n e r s can meet those 
who live in the local area. Y o u r re­
action to this suggestion would cer­
tainly be appreciated. D o not feel 
that the list of prospective locations 
is l imited to those given above. Let 's 
hear f rom you. 

Calgary Section 

G . L . Gray , '50, secretary-treasurer, 
writes that Calgary has quite an active 
Mines A l u m n i group which meets 
for a noon luncheon the third M o n ­
day of the month at the Calgary Pe­
troleum Club . I n addition, an annual 
dinner party is held that is always a 
great success, largely due to Sol 
Mel t ze r , '50, the "permanent" enter­
tainment chairman. 

Central Wyoming Section 

T h e Cent ra l W y o m i n g Section at 
Casper held a luncheon meeting June 
8 at the Gladstone Hote l , when 21 
M i n e r s gathered to meet w i th the 
Executive Manager . Al though the 
original suggestion for the meeting 
had been handled by W a l t e r F . 
Forbes, '50, he was unable to attend 
and other M i n e r s carried on. 

Since an election had not been held 
for more than a year, advantage was 
taken of the meeting to conduct one 
wi th the fo l lowing results: M . Rex 
Curt is , '45, president; M a r t i n H e g ­
glund, '41, vice president; James F . 
H u f f , '53, secretary-treasurer. 

A f t e r the new officers were in­
stalled, the Executive Manager pre­
sented the developing program of the 
A l u m n i Association and the problems 
which must be solved. It was pointed 
out that in the Casper Section nearly 
everyone is concerned wi th petroleum 
rather than mining. A s a result, they 
are much more interested in the A n ­
nual Petroleum Issue of T h e M I N E S 
Magazine than in any other. H o w ­
ever, Colonel Fer t ig explained that 
it was his intention to add a geology 
issue to the Magazine and to include 
additional articles on petroleum and 
geology in various issues. T h e meet­
ing adjourned in time for the men 
to return to their offices. 

Those attending the meeting were: 
M . M . B u d e r , '19; A . C . Aust in , '29; 

H . B . Gernet, '30; W i l l i s H . Fenwick, 
'36; M a r t i n Hegglund, '41; Joe Fussei­
man, '42; M . Rex Curtis , '45; L . B . Myers , 
'48; Gene Simons, '49; Clyde Kerns , L o u 
Amick , J e r r y F . Dav i s , G lenn J . Pouiter, 
'SO; D a v e Lohr , '51; Bob G a r l a n d , R ich­
ard C . Johnson, '52; Eugene O'Brien , 
James F . Huff , '53; Richard Veghte, '54; 
R o n Evenson, '56; J i m Petersen, '57. 

(Editor's Note: Colonel Fertig was 
pleased with the attendance [as little 
notice had been given] and expressed 
the feeling that it certainly appeared 
that the local section was in good 
hands with the new officers.) 

1960 Mining Issue 
T h e M a y 1960 M I N E S M a g a ­

zine, covering the Nat ional Western 
M i n i n g Conference, A p r i l 21-23, is 
s t i l l available f rom T h e M I N E S 
Magazine, Golden, Colo. , price $2.50 
postpaid. 

Denver Section 

T h e Denver Section held their reg­
ular June luncheon meeting at the 
Denver Press C l u b on June 21. 
Thirty-three M I N E R S were present 
to hear Dean G r i f f i n g , general man­
ager, and Frank Filchock, head coach 
of the Denver Bronchoes, our new 
professional football team. M r . G r i f ­
f ing discussed some of the problems 
involved in starting a new Pro foot­
ball league and bringing together a 
team of which Denver may be proud. 
H e also said that he could not fore­
see any shortage of competent players, 
for there are about 3000 college foot­
ball players graduated annually who 
are or may be interested in playing 
P r o bal l . Under the former arrange­
ment, not more than 40 were taken 
by the Nat ional League and possibly 
100 went to the Canadian League. 
T h a t left more than 2500 good candi­
dates for another P ro league. 

M r . Filchock discussed some of the 
individual players who have been 
signed, and some of the prospects who 
w i l l make up the 80 men who w i l l 
report to the training camp here at 
M I N E S . In addition to those men, 
there are about 50 local players who 
are interested in trying out for the 
Bronchos. A l l w i l l be assembled at 
Golden when training starts on Ju ly 
9th. Members of the coaching staff 
of the Bronchos are certainly pleased 
w i t h the facilities available in the new 
G y m , the Fieldhouse and Brooks 
F i e ld . Both men expressed the hope 
that the selection of M I N E S as the 
site of their training camp may be the 
first step in a long and mutually bene­
f ic ia l association. T h e public is in­
vited to attend a l l practice sessions. 

A question and answer period car­
ried the meeting unt i l 1:30 p.m., evi­
dence that football s t i l l holds the in­
terest of a l l A l u m n i . 

M I N E R S attending the luncheon 
meeting were: 

Frank Bowman, '01; H a r v e y Mathews, 
'13; O r a n Pack, '26; M . E . Chapman, '27; 
S. M . del Rio, H u g h A . W a l l i s , '28; 
George D . Volk , '35; B i l l Cul len, '36; 
Ron Lestina, '38; John J . Roche, x-'38; 
H . K . Schmuck, B i l l M a n n i n g , '40; W a l t 
C r o w , '41; S. E . Geffen, x-'42; Douglas 
B a l l , '43; John Bernstein, '47; John Flynn, 
V e r n Atlcinson, '48; D o n Siljestrom, D o n 
Galbra i th , Dan ie l A . Rowland, '49; F r a n k 
J . P iro , J i m T a y l o r , E d K a r n , R. L . 
Boyers, R, G . M a r t i n , R o n Lestina, '50; 
D . L . Lee, J . E . Stroh, '52; A r t h u r T o d d , 
x-'52; R. V . Mendes, Isao U c h i , '53; 
George W e l c h , '59. 

Guests were Frank Filchock, head 
coach, and Dean G r i f f i n g , general 
manager of the Denver Bronchos. 
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First row (top), left to right; Franlc Harris, '13; John Selters, '60; LeRoi Rice, '58; Charles R. Passavant, '49; Ken Matheson, '48; Ben H . 
Slothower, '50; 2nd row: Bob Olund. '37; John ereenwood, '15; C . D. Michaelson, "32; W . F . Koch, 'II; E. T. Wood, 48; R. B. Ingalls, '48; 
Phil A . Pelton, '35; 3rd row: Frank Harris, '13; R. D. Brace, '49; R. B, Ingalls, '48; John Greenwood, '15; R. B. Coleman, '49; A . G . Dempster, 
'58; Wally McGregor, '52. 

Salt Lake Ci ty Section 
Robert B . Ingalls, '48, and K e n ­

neth H . Matheson, Jr . , '48, took ad­
vantage of the fact that C o l . W . W . 
Fer t ig was attending the W y o m i n g 
M i n i n g Convention to invite him to 
a meeting of the Salt Lake C i t y Sec­
tion. Twenty- f ive Miner s assembled 

at the Avia t ion C iub at 6:30 p.m., 
Monday , June 13. A f t e r a few cups 
of cheer, a fine steak dinner was 
served, and when everyone was in the 
proper frame of mind, K e n Matheson 
called the meeting to order and an­
nounced that nominations for the of­
fice of President of the Loca l Sec­

tion would be considered. 

M r . Robert B . Ingalls, '48, was 
elected president and as such assumed 
charge of the meeting. E d w i n T . 
W o o d , '48, was elected vice president, 
and M a j o r W . Seery, '56, was elected 
secretary-treasurer. 
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A f t e r completing the local section 
business, President Ingalls called upon 
Colonel Fer t ig to discuss the prob­
lems facing the A l u m n i Association 
and the attempts that are being made 
to solve them. T h e report was w e l l 
received, and the Salt Lake Section 
agreed that they would support the 
program as presented and, as local 
effort, would promote the Colorado 
School of M i n e s among the U t a h high 
schools w i th the idea of encouraging 
the top high school graduates to con­
sider M i n e s as their choice in con­
tinuing their education. T h e meet­
ing adjourned at 10:30 p.m. 

M i n e r s attending the meeting were: 
W . F . K o c h , '11; F r a n k B . H a r r i s , '13; 

John H . Greenwood, 'IS; H . J . V a n d e r 
Veer, '30; C . D . Michaelson, '32; M . A . 
Lagergren, '33; J . H . Baker, P . A . Pelton, 
'35; R. L . Olund, '37; W . P. G i i i i n g h a m , 
'47; Robert B . Ingalis, K . H . Matheson, 
Jr . , E . T . W o o d , '48; R. D . Brace, R. B . 
Coleman, C . R. Passavant, Jr . , '49; Ben 
Slothower, '50; W a l l y M c G r e g o r , '52; 
W . E . Saegart, '53; Donald 0 . Rausch, 
'54; R. G . Pinkerton, M a j o r W . Seery, 
'56; A . G . Dempster, Le Roi H . Rice, '58; 
John J . Selters, '60. 

(Editor's Note: Colonel Fertig was 
particularly pleased by the large at­
tendance on such short noticej partic­
ularly since those in attendance repre­
sented classes from 1911 to 1960. The 
enthusiasm shown will certainly be 
reflected in hinging Mines to the at­
tention of the people of Utah.) 

Four Corners Section 

A t 6 p.m., Saturday, June 11, Four 
Corners Section met at the home of 
Bob and N e l M e i z e , '52, in Fa rm­
ington, N . M . A barbeque dinner was 
served wi th everyone bringing his 
own steak. C O O R S and condiments 
{salad and dessert) were furnished by 
the Section. 

Seven couples of M I N E R S attend­
ing the meeting were: 

M r . and M r s . Dick Scanlon, '38; M r . 
and M r s . P . K . Hurlbut , '40, of Albuquer­
que; M r . and M r s . Bur le igh Shepard, '51; 
M r . and M r s . D i c k Banks, 'S3; M r . and 
M r s . Nea l H a r r , '54; M r . and M r s . J i m 
Winston, '60, of Shiprock. 

Plans were made for a summer 
meeting and for election of officers 
wi th the date to be decided later. 

D i c k Banks, '53, president 

T h e lanky cowboy strode into the 
elegant ladies' shop and headed for 
the lingerie department. H e ap­
proached the salesgirl and announced, 
" I ' d like to buy a girdle, ma'am." 

"P lay tex?" she suggested. 

"That ' s mighty kind of you, 
ma'am," the cowboy gallantly an­
swered, "but not right now, I 'm 
double parked." 

Great Lakes Section (Chicago) 

Charles Fi tch , '49, writes that 
about 30 people attended the Great 
Lakes Section cocktail party at the 
home of H e n r y Parfet, '49, on Sun­
day, June 12. H e adds that "we were 
able to secure the C O O R S beer f rom 
Peoria through Buck's help. A good 
time was had bj ' a l l , and our leader, 
Ray Watson , '43, has certainly done 
an excellent job in making this thing 
go." 

Those attending the June 12 pic­
nic were: 

M r . and M r s . M a r k B . D a n f o r d , '28; 
John and Lee McAnerney , '35; H i l a r y 
and P e g Raab , '37; Joe R. Gi lbert and his 
mother, '42; R a y and Vonnie Watson, '43; 
M r , and M r s . Ern ie Baugh, '44; George 
and Dor l i s Bodine, M i k e Z a n g a r a , '48; 
B i l l and Bev Savin, Charles and Valer ie 
Fitch, Buck and V i v i a n Parfet, '49; 
George and Jenny M i i i e r , 'SO; George 
and Ramona Coker, '53; F r e d and Sally 
Campbel l , '54; M a x and Sharron M o s k a l , 
M r . and M r s . A r t h u r Silberberg, Steve 
and M a r c i a Kyr iak ides , '58; P a u l anri 
Bea El l i s , '59. 

New York Section 

H . D . Thorn ton writes that the 
N e w Y o r k Section held its spring 
meeting on Thursday, June 9, at the 
Brass R a i l Restaurant in N e w Y o r k . 
T h e meeting was strictly an informal 
get-together, but members were priv­
ileged to have H a r r y W o l f give them 
a short talk on his recent trip to 
Br i t i sh Guiana . 

T h e next meeting of the Section 
w i l l be in the f a l l at the call of the 
secretary, and a portion of the session 
w i l l be devoted to the election of 
officers for the coming year. 

F i f teen members and two visitors 
attended the June 9 meeting. T h e y 
were: 

H a r r y W o l f , '03; E . A . Strong, '14; 
N o r m a n M a l m , '27; Ben F . Zwick, K . C . 
Stansmore, '29; T o m M a n h a r t {from T u l ­
sa), W . E . W a l l i s , '30; George Speirs 
( f rom Argent ina ) , '31; T . P. T u r c h a n , 
'35; B . W . Geddes, '37; J . G . Cox, '38; 
F . R. Fisher, H . D . Thornton , '40; R a l p h 
Hennebach, '41; L . I. Rai l ing , '47; H e r b 
Goodman, '48; T . B . Reifsnyrier, '49. 

Permian Basin Section 

T o m M c L a r e n , '52, secretarj'-
treasurer, writes that the Permian 
Basin Section had its last meeting on 
M a y 6 unt i l next Sept, 1. H e says 
the section had a successful year and 
brought up its ro l l to some 50 per 
cent of active members of the 64 
aiumni in the area. T h e section closed 
out its year on Saturday, M a y 21, 
w i th its annual spring family picnic 
and C O O R S party, w i t h 28 miners, 
their wives and something near an 
average of two children per family 
for an estimated attendance of 110. 
Hogan Park in M i d l a n d was the 
place, and everyone enjoyed the out­
ing. 

CLASS NOTES 

(Continued from page 8) 

O Z B E K S A R A N has moved from 
Golden, Colo., to 1050 Sherman St., Apt , 
206, Denver 3, Colo. 

R I C H A R D J . W H I T T I N G T O N ' S ad­
dress is 1310 W . Indiana, M i d l a n d , Texas , 

1960 

M O H A M M E D H A S S A N A L I E F ' s ad­
dress is P . O . Box 342, Golden, Colo. 

L A U R E N B . A M E S may be addressed 
c/o DuPont M f g . Section, Yerkes F i l m 
Plant, Station B . Buffalo 7, N . Y . 

K E I T H E . A N D E R S O N , 1425 Chilris 
St., Wheaton, III., is engineer in training 
for Northern Illinois Gas Co. 

J O S E P H L . A N J I E R ' s address is 2126 
Monteagle, Colorado Springs, Colo. 

G E R A L D L . A S K E V O L D ' s address is 
East Shore, Poison, Mont . 

G E O R G E B E A T T I E ' s address is N . J . 
Z inc F lat G a p Mine , R R 1, Box 4, T r e a r i -
way, T e n n . 

D O N A L D L . B E N N E T T may be ad­
dressed c/o Bennett Motors, Santa Rosa, 
N . M . 

H A S S A N B E Y K P O O R may be ad­
dressed c/o M r . Farshchi , Ashikheharii 
A v e . , A m r o n g No. 39, T e h r a n , Iran. 

R I C H A R D E . B L O D G E T T , JR. , lives 
at 1220 Arapahoe St., Golden, Colo. 

B E R N A R D L . B O B O ' s address is 200 
E . Washington B lvd . , G r o v e City P a . 

R O N A L D L . B R E D E H O F T lives at 
506 Elwood St., Sterling, Colo. 

M I G U E L A . C A R R I Z A L E S , x-'60, is 
general mine foreman for Cerro de Pasco 
Corp . H i s address is M a h r T u n n e l , Peru , 
S. A . 

A L V A M . C A S T E R may be addressed 
c/o North Dakota Geological Survey, 
Univers i ty Station, G r a n d Forks, N . D a k . 

E D W I N H . C R A B T R E E , III gives his 
address as P . O . Box 465, Golden , Colo. 

W I L L I A M E . C R I S T I A N O ' s address is 
O g g M e a d o w R d . , Orange, Conn. 

R I C H A R D A . D A N I E L E lives at 1530 
Commercial St,, East Weymouth 89, Mass . 

R I C H A R D B . E G E N is employed by 
Atlantic & Refining of Da l las , Texas . H i s 
mai l ing address is 1130 North, Hastings, 
Nebr. 

M E L V I L L E C . E R S K I N E , JR. , lives at 
111S5 Canon Vis ta , San Jose 27, C a l i f . 

R O N A L D W . E V A N S ' address is 3276 
S. Delaware, Englewood, Colo. 

N E I L R. E V E R E T T ' S address is 314 
S. Nadine St., K i m b a l l , Nebr. 

J O H N F . E V E R S may be addressed at 
P . O . Box 7, Green River , W y o . 

R O B E R T L . F E R R I T E R lives at 1921 
Claremont A v e . , Pueblo, Colo. 

W I L L I A M H . G E R D E S ' address is 
R . D . No. 3, Freehold, N . J . 

G L E N N C . G R A H A M lives at 1604 
N , Corona St., Colorado Springs, Colo. 

R O B E R T E . G R E E N ' S address is Silver 

Bell , A r i z . 

A L B E R T S. G R I F F I N , JR. , gives his 
address as c/o Nat ional T a n k Co., P . O . 
Box 1710, T u l s a , Okla . 

L E N N O X H A G E M A N N ' s address is 
18 Locust A v e . , Staten Island 6, N . Y . 

S. B R U C E H E I S T E R ' s address is 7430 
Sierra, Fontana, C a l i f . 

(Continued on page 57) 
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N MEMORIAM 
Philip F. Shannon 

Phi l ip F . Shannon, professor and 
head of the Department of Petroleum 
Engineering at the Colorado School 
of M i n e s f rom 1924 to 1928, died 
M a y 7 at Phelps M e m o r i a l Hospi ta l , 
Ta r ry town , N . Y , In 1939 he was 
awarded an honorary doctor's degree 
in engineering f rom Mines . 

A graduate c iv i l engineer of K e n ­
tucky Universi ty (1907) , M r , Shan­
non spent most of his l i fe in the oil 
industry and had wide experience in 
the production of o i l . A f t e r serving 
wi th the A E F in France during 
W o r l d W a r I , he became superin­
tendent of Continental O i l Co.'s pro­
ducing operations in the Rocky M o u n ­
tain Area and held that position for 
six years. 

H e left the C S M faculty to become 
assistant manager and then manager 
(1928-1944) of producing operations 
for T h e T r o p i c a l O i l C o . (Inter­
national Petroleum C o . and Standard 
O i l Co . of N e w Jersey) in Colombia, 
S, A . D u r i n g this period he was also 
director of Socledad Nat iona l del Car-
rarr, a joint company w i t h Colombian 
capitahsts. 

F rom 1944 to 1946 M r . Shannon 
was president of Royahte O i l Co . and 
manager of producing operations for 
Imperial O i l C o . L t d . in western 
Canada, H e served f rom 1946 to 
1952 as a member of Producing Co­
ordination Committee of Standard 
O i l Co, of N e w Jersey in N e w Y o r k 
Ci ty , and as regional representative 
for Canada, Peru , Equador, Colombia 
and Venezuela (except Creole) , 

Since 1953 M r . Shannon has been 
acting as senior petroleum consultant 
for Chemical Bank N e w Y o r k T r u s t 
Co , in N e w Y o r k Ciy t , and he has 
been doing other consulting work in­
cluding reports on Canada. 

Survivors include his widow, M r s . 
Phi l ip F , Shannon of Scarborough, 
N . Y . ; a daughter, Janet, and two 
sons; James who is a surgeon at M a r -
blehead, Mass. , and P h i l who is in the 
advertising business. 

Earl C. Mound 
W e have just learned of the death 

of E a r l C . M a u n d , a 1938 petroleum 
engineering graduate of the Colorado 
School of Mines . M r . M a u n d was 
general manager of U n i o n Iron 
W o r k s of Cal i forn ia , Inc., San Fran­
cisco, Ca l i f . , when he passed away in 
1958 as a result of a heart attack. I n 
the early 1940's he was an active 
member of the Chicago Section of the 
A l u m n i Association. 

Col. Leland Davis Breckenridge 
C o l . Leland Davis Breckenridge, a 

1921 mining engineering graduate of 
the Colorado School of Mines , died 
M a y 10 In Alexandr ia Hospi ta l , 
Alexandria , V a . H e was associated 
wi th the real estate f i r m of Frederick 
W . Berens Sales, Inc. 

A native of EquaHty, 111., Colonel 
Breckenridge served overseas as a 
captain wi th the M a r i n e Corps dur­
ing W o r l d W a r I . W h e n W o r l d 
W a r I I broke out, he saw duty In 
Europe wi th the A r m y A i r Force. Be­
tween wars he was In the real estate 
business in Cora l Gables, F l a . 

Besides his wi fe , Sophie, of 1561 
M o u n t Eagle P L , Alexandria , V a . , 
he leaves a son, Le land D . , Jr . , of 
N e w Y o r k , and two daughters, M i s s 
Ca ro l Breckenridge of N e w Y o r k 
and M r s , Sophie B . F i t z -Giggon of 
Upper Mon tc l a i r , N , J . 

Andrew J . Dickson, Jr. 
A n d r e w J . Dickson, Jr , , a petro­

leum engineering graduate of the 
Colorado School of M i n e s this spring, 
was kil led June 11 when his Volks ­
wagen collided headon wi th a semi­
trailer truck one mile east of F t , 
M o r g a n , Colo, , on U . S . 6. H e was 
employed by Continental O i l Co . in 
F t . M o r g a n , and had occasionally 
worked on the sports desk of the 
Denver Post. 

Dickson was a member of W h o ' s 
W h o in American Colleges and U n i ­
versities, Saber and Blade, and Blue 
Key. A guard in basketball and a 
third baseman on the Mines baseball 
team, the 23-year-old Dickson had 
served as C S M student body presi­
dent in 1958-59. 

Survivors include his parents, M r . 
and M r s . A n d r e w J . Dickson, S r . ; 
three brothers, Stephen, Pau l , and 
M a r k ; and a sister, L i n d a Kathleen, 
a l l of Denver, Colo . 

Ernest E. Bunte 
Ernest E . Bunte, who received his 

E , M . degree in 1920 f rom the Colo­
rado School of Mines , died M a y 20 
in St. Luke's Hospi ta l , Bethlehem, 
Pa. , after a two weeks' illness. 

A fr iend and former classmate at 
Mines , Thomas G . Foulkes, '22, 
writes of h i m : "Ern ie was beloved 
by a l l who knew him and left be­
hind a host of friends. H e was in­
terested in meeting C S M alumni and 
was active in the Eastern Pennsyl­
vania Section of the A l u m n i Associa­
t ion." 

Born 63 years ago in Denver, Colo. , 
M r . Bunte graduated f rom N o r t h 
Denver H i g h School before attend­
ing Mines . H e held membership in 
Sigma A l p h a Epsi lon fraternity, T a u 
Beta P h i Honora ry Society, and the 
Bethlehem Steel C lub . 

A resident of Bethlehem, Pa. , for 
over 30 years, he was assistant super­
intendent of the open hearth at Sau-
con Va l l ey Plant of Bethlehem Steel 
Co . 

Surviving are his wife , the former 
M a r y V . H o w a r d , of 1826 Easton 
Ave . , Bethlehem; a daughter, M r s . 
W i l l i a m Stevens, of Sherman Oaks, 
C a l i f . ; a sister, Berenice, of Denver, 
Colo. , and two grandchildren. 

CLASS NOTES 
(Continued from page 56) 

R O B E R T B . H O F F M A N is l iv ing at 

1S25 H o l l y St., Denver , Colo. 

R O B E R T F . J E N K I N S , JR. , 1107 16th 
St., Golden, Colo., wi l l be in Denver after 
September. 

G E O R G E C. K A N E gives his address 
as Box 155, Poncha Springs, Colo. 

R O B E R T H . K A R L S S O N may be ad­
dressed c/o D o n a l d A lden , 3 Laurie Lane, 
Jamestown, N . Y . 

A R V I K I V I lives at 2910 Ivy St., Den­

ver 7, Colo. 

R O N A L D A . K R I Z M A N ' s address Is 

132 West 3rd St., Leadvi l le , Colo. 

F . S P A R K S L A N G H E R , JR. , lives at 
5602 St. C la i r , North Hol lywood, Cal i f . 

C A R L O S A . L A R E S gives his address 
as 2 D A A v e . Qta " J o - G r e - H e r " 41, U r b . 
Montecristo-Los Chorros-Edo, , M i r a n d a , 
Venezuela. 

K E N N E T H L . L A R N E R ' s address is 
1082 N . A v e . , H i g l a n d Park , III 

G E O R G E A . L I N D R O T H may be ad-
dresseri c/o Crucible Steel Co, of A m e r i c a , 
6301 Colorado B l v d . , Denver, Colo. 

J . D O N A L D L O N G E N E C K E R lives at 

310 Cheyenne St., Golden, Colo. 

Q U E N T I N T . M C G L O T H L I N is l iv ing 

at M a n z a n o l a , Colo. 

A L B E R T E . M I L L E R lives at 1550 
Depew St., Denver IS, Colo. 

C U R T I S L . M I L L E R ' S address is 518 
Collins St., Pueblo, Colo., where he is em­
ployed by C F & I as a min ing engineer. 

J A M E S K . M O L D E N , employed by 
Universa l O i l Products of Riverside, 111., 
may be addressed at 536 S. Bluff St., 
Janesville, W i s . 

T E D L . M Y E R S may be addressed c/o 
D . J . Conces, Personnel Dept., Inland 
Steel Co. , East Chicago, Ind. 

D E N N I S B . O ' N E I L ' s address is Box 
307, Kelseyvii le , Cal i f . 

R O G E R H . O S B O R N E lives at 727 
Lake St., For t M o r g a n , Colo. 

R I C H A R D J . P I T N E Y , employed by 
Columbia Iron M i n i n g Co. of Cedar City, 
Utah, gives his mai l ing address as 815 
S. H i g h St., Denver 9, Colo. 

D E A N H . P O S P I S A L ' s address is 14835 
W . Colfax, Golden, Colo. 

W I L L I A M M . R A M S B U R G is junior 
engineer for Superior O i l Co. at Cortez, 
Colo, 

(Continued on page 62) 
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C A M P U S HEADLINES 
Science Training Program 
For High School Students 
July 11-Aug. 20 at Mines 

DR. J . L. H A L L 

Sponsored by the Nat ional Science 
Foundation, a Summer Science T r a i n ­
ing Program for secondary school stu­
dents is being held Ju ly 11-Aug. 20 
at the Colorado School of Mines . 

D r . James L . H a l l , director of the 
six-weelcs program on the Mines cam­
pus, said courses are being taught by 
himself; D r . W a l t e r H . Dumke, ' 29 ; 
D r . Charles M . Shul l , J r . ; D r . W . 
D . Compton; D r . Fred E . M o o r e ; 
and Delmar B r o w n . Supplemental 
lectures w i l l be given by D r . John 
C . Bai lar , Jr . , professor of chemistry 
at the Universi ty of Ill inois and past 
president of the American Chemical 
Society; D r . A r t h u r W . Davidson, 
internationally known chemist and 
professor of chemistry, Universi ty of 
Kansas; P ro f H a r o l d F . W a l t o n , 
Universi ty of Colorado, who is known 
for his work in uranium geo-chem-
istry; and H a r o l d Bloom of the C S M 
geology department, who w i l l talk on 
geochemical prospecting. 

Purpose of the institute is to pro­
vide an opportunity for high school 
students who have shown unusual 
ability and interest i n chemistry and 
geology to study these subjects at a 
level beyond the normal scope of the 
secondary school. It is hoped that 
such a program w i l l inspire and en­
courage a student to advance his 
training and to enter one of the sci­
ences as a career. 

O f 1200 inquiries f rom every state 
in the U n i o n , about half made appli­
cations to attend the institute. F r o m 
these applications 58 students (includ­
ing three girls) were selected to 
study geology and chemistry on the 
M i n e s campus during the six weeks 
period. Students w i l l have about 20 
hours of class work each week besides 
a geological f ield trip each Saturday. 

T r i p s to M a r t i n Co . , and U S G S are 
also planned. 

Topics to be discussed in chemistry 
include: atomic and molecular struc­
ture, chemical bonding, coordination 
compounds, and radiochemistry. L a b ­
oratory experiments are designed to 
teach fundamental techniques as we l l 
as to correlate topics discussed in 
lecture. 

T h e structure, classification, and 
identification of crystals, minerals and 
rocks w i l l be studied wi th emphasis 
on chemical and physical properties. 
Some geological processes and prin­
ciples to be considered are: geologic 
time (related to fossils), structure 
and movements of the earth's crust, 
steam erosion and deposition, glaciers, 
ground water, oceans, mountains, and 
mineral resources. 

Denver Bronchos Train 
At Mines; Public Invited 

T h e Denver Bronchos, our first 
P ro Footbal l T e a m in this area, w i l l 
begin their training period at M I N E S 
on Ju ly 9, 1960. Everyone is invited 
to watch the practice sessions, for 
Coach Filchock said: 

" W e plan to start knocking heads 
on the first day. W i t h a total of 130 
candidates for tryouts, this number 
includes those already signed, it is 
necessary to begin eliminations at 
once. W i t h a new team in a new 
league, we w i l l need a l l the time we 
have to turn out the Bronchos as a 
team of which you may be proud, 
and which you w i l l support." 

Remember, practice begins on Ju ly 
9th. Come out and watch the Bron­
chos at Brooks F i e ld . 

James G. Robinson Appointed 
Public Relations Director 

James G . Robinson, former col­
lege relations director at Hi l l sda le 
( M i c h . ) College, has been appointed 
assistant to the president for public 
relations and development at the 
Colorado School of Mines . 

Robinson, 35, replaces T r o y F . 
Crowder as director of the mineral 
engineering college's overall public 
relations and development programs. 
Crowder w i l l assume a similar posi­
tion Ju ly 1 at Montana State Unive r ­
sity, Missoula . 

A 1950 journalism graduate of the 
State Universi ty of Iowa, Robinson 
was a reporter-photographer for the 
Wisconsin (Madison) State Journal 
for five years. Fo l lowing two years 
as a public relations employe for the 
D o w Corn ing Corp. , he went to 
Hi l l sda le College in 1958. 

Geology Department 
Changes Curriculum 

Several changes w i l l be made in 
the geology curriculum for the f a l l 
semester 1960-61. T h e changes, which 
are part of an all-school curriculum 
revision, are believed to be an im­
provement over the curr iculum now 
in effect. 

Some of the changes are as fo l lows: 
172 hours w i l l be required for grad­
uation. Physical Geology increases 
f rom 3 to 4 hours. His tor ica l Geo l ­
ogy w i l l become a junior course and 
Physical Chemistry w i l l be changed 
f rom the Junior year to the sopho­
more year. Crystallography and M i n ­
eralogy are being combined and re­
organized into Minera logy I and 
Minera logy I I . 

A l l Mines students w i l l be re­
quired to take Minera logy I. M i n ­
eralogy I I w i l l be a junior course and 
required of a l l geology majors; it 
w i l l include work in X - r a y , detritai 
mineralogy, and other phases of ad­
vanced mineralogy. A l l geology ma­
jors w i l l be required to have common 
courses throughout, but there w i l l be 
more elective hourage to accommo­
date a student's special interest. 

Coach Brennecke Announces 
Football Schedule for 1960 

A nine-game Colorado School of 
Mines football schedule for 1960 has 
been announced by F r i t z S. Bren­
necke, director of athletics. 

T h e Orediggers w i l l play five road 
games and four contests at home. 
Included is a f u l l five-game Rocky 
Moun ta in Conference schedule. Last 
year the M i n e r s played only four of 
the R M C schools. 

T h e 1960 M i n e s football schedule: 

Sept. 17 — M i n e s at N e w M e x i c o 
Highlands (night) 

Oct . 1 — M i n e s at Omaha (night) 
Oct . 8 — Colorado College at 

M i n e s ( n i g h t — R M C ) 
Oct . 15 — Mines at Westminster 

( U t a h ) 
Oct . 2 2 — M i n e s at Colorado State 

College ( R M C ) 
Oct . 29 — Idaho State at M i n e s 

( H o m e c o m i n g — R M C ) 
N o v . 5 — M i n e s at Colo. Western 

State ( R M C ) 
N o v . 12 ~ Panhandle A & M at 

M i n e s 
N o v . 19 — Adams State at M i n e s 

( R M C ) 

A l l Mines home games w i l l be 
played at Brooks F ie ld , w i th evening 
games starting at 8 p.m., afternoon 
games at 1:30 p.m. 
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WITH THE M A N U F A C T U R E R S 
Automatic Welding Flux 

Hobart Autofhix H-950 is an inert auto­
matic welding f lux specially developed 
for use with automatic submerged arc 
hardsurfacing wires. It is truly inert and 
wi l l not cause complicated al loying effects 
with the deposited weld metal. Hardness, 
ductility, and work hardening character­
istics of the weld metal w i l l be determined 
by the alloying content of the wires only 
when using this ilux. Autof lux H-950 is 
available in 80 pound bags, or in a fiber, 
plastic lined drum at extra cost. F o r more 
complete information, write Hobart Bros. 
Co. , T r o y , Ohio. 

Hydropress 

Baldwin-Lima-Hami l ton ' s Industrial 
Equipment Div is ion has supplied two fully 
automatic data-gathering and processing 
systems for heavy steel pipe to a leading 
Midwestern manufacturer. 

T h e machine measures the length and 
weight of each pipe and stencils these 
variable data on the indiv idual pipe, in 
addition to a preset non-varyi i ig message, 
all in accordance with the standards of 
the A m e r i c a n Petroleum Institute, In ad­
dition it computes the weight per foot for 
each pipe, rejects pipes out of weight 
tolerance, indicates and prints the cumu­
lative number of pipes, the individual and 
cumulative total lengths and weights, the 
time, the date, and preset non-varying 
records for each pipe. 

T h e application of Loewy data-gather­
ing and processing equipment is aimost 
unlimited. It can be used as well for solid 
as for tubular products and in any proc­
ess which involves l inear measurement, 
weighing, any calculated quantities de­
pending on these measured variables, 
automatic ertor-proof stenciling and print­
ing of tally sheets, shipping information, 
inventories, production and incentive rec­
ords and card or tape punching. 

Filter Shaker 

A newly developed, highly efficient auto­
matic filter shaker is now available on all 
models of T o r i t cloth filter type dust col­
lectors, the St. Paul , Minnesota, manu­
facturer has announced. 

In addition to assuring peak operating 
efficiency by thoroughly shaking the filters 
each time the dust collector is used, the 
self-cleaning device eliminates the chance 
of a workman forgetting to manually 
shake the filters when the need arises, 

T h e view at the right pictures the 
shaker bar with its metal fins, while the 
one at the left shows the filter bags in 
position. T h e bar is oscillated horizontal­
ly by the motor outside the cabinet, and 
the fins strike the filters to free them of 
dust. 

Shaking action begins automatically 
whenever the collector motor is turned off. 
A f t e r shaking the filters for two minutes, 
the mechanism shuts itself off and wi l l 
not operate again until the collector has 
been turned on and off again. 

Information on this new filter cleaning 
device is available f r o m T o r i t M a n u f a c ­
turing Co., 1133 Rankin St., St. Paul 16, 
M i n n . 

Electric Drive Vehicles 

Electro T r u c k s Inc .—The Peters Co. , 
manufacturers of earth mov ing and con­
struction machinery, recently announced 
the avai labi l i ty of a completely new line 
of heavy duty vehicles uti l izing four-
wheel electric drive. 

A c c o r d i n g to Electro officials, the new 
line of electric drive construction vehicles 
wi l l include scrapers, bottom and rear 
dumps, and rubber-tired tractors for 
pushing and dozing. 

T h e electric drive, inciuding generators, 
controls and motors, w i l l be engineered 
and manufactured by Genera l Electric at 
its E r i e , Pa. , plant. 

F & S Contract ing Company of Butte, 
M o n t , placed the init ial order for the 
first of this new line of vehicles through 
Electro'.s local distributor', the Roberts 
Rocky Mounta in Equipment Co, , also of 
Butte. 

T h i s 60-ton rear-dump vehicle wi l l have 
a maximum speed of 25 miles per hour 
and be able to turn completely around in 
less than its own length. T h e electric 
drive eliminates such standard truck me­
chanical parts as transmission, clutch, d i f ­
ferential, and axles. 

F & S wil l use the vehicles in contract 
strip mining for the AnacOnda Co, near 
Butte. 

Del ivery of the first electric drive truck 
is scheduled for August . 

Magnets 

l i f t ing magnets designed specifically for 
scrap handl ing is described in Bulletin 
3021, Stearns Magnet ic Products, 635 S. 
28th St., Mi lwaukee 46, W i s . 

T h i s new series of lightweight, heavy-
duty magnets is available in 36", 39", 45", 
55" and 66" diameters. T h e y feature 
lighter a luminum field coils and al l -
w e l d e d , water-tight construction for 
longer maintenance-free life under the 
severe conditions of scrap handling serv­
ice. 

Flamescent 

Flamescent, the D u r o - T e s t Corp's new 
lamp that gives the appearance of gas 
flame In the electric bulb, is shatterproof 
as compared with an ordinary electric 
lamp after both were dropped onto a 
hard surface. T h i s test was made from 
a height of over 5 feet. 

Flamescent, the registered trade name 
for the new bulb, produces an entirely 
different l ighting effect. A lamp of higher 
lumen output with more brilliance than 
any other processed bulb, it is regarded by 
lighting experts as the first new innova­
tion in residential and commercial light­
ing since the introduction of fluorescent 
l ighting 20 years ago. 

D u r o - T e s t engineered, designed and de­
veloped the lamp on a laboratory scale. 
T h e C o r n i n g Glass W o r k s , Owens -Corn­
ing Fiberglas Corp. and the D o w C o r n i n g 
Corp . cooperated to put the lamp into 
production. 

Owens-Corning Fiberglas contributed 
a Fiberglas y a r n of exceptional fineness 
and unusually high luminous transmit-
tance. D o w C o r n i n g developed a new sili­
cone adhesive that was not only a pre­
requisite to the Fiberglas but created an­
other remarkable feature for the F lame­
scent lamp by making it v irtual ly impervi ­
ous to T h e r m a l shock, A hot "Flamescent" 
lamp can be dunked into ice water and 
remain lighted. 
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C A T A L O G S and TRADE PUBLICATIONS 

Send your publicaiions to The Mines Magazine, Guggenheim Hall, Golden, Colo. , 
for review in fhese columns. Please mention The Mines Magazine when requesting 
.publications from the manufacturer. Publications are free. 

A L U M I N U i V r J O I N I N G M A N U A L . A 
compiete survey of aluminum welding, 
brazing and soldering is included In a 
comprehensive, practical, W-page ilius­
trated manua l by All-State W e l d i n g A l ­
loys Co. , Inc. of White Plains, N . Y . 
A m o n g subjects covered are weld ing alu­
minum and its alloys by inert gas shielded 
metal arc with a consumable electrode, 
inert gas shielded metal arc with a tung­
sten electrode and the latest arc and gas 
welding processes. A complete list of A l l -
State's aluminum joining products and 
fluxes, said to be the largest a luminum 
line in its field, is included with govern­
ment specifications covered by these alloys. 
B I T , A new chain cutter bit for potash 
mining is announced by Vascoloy-Ramet 
Corp , of Waukegan , 111. H i g h clearance 
angle, narrow head and special carbides 
have been developed by V - R specifically 
to meet the requirements of the potash 
industry. F o r further information write to 
Vascoloy-Ramet Corp. , 800 M a r k e t St., 
Waukegan , 111. 

C A R B I D E B I T S . G a r d n e r - D e n v e r Co. is 
now oifering new G a r d n e r - D e n v e r T u n g ­
sten Carbide insert bits for maximum 
efiiciency with the Mole D r i l . T h e new 
combination drills larger diameter holes 
to achieve optimum results with inexpen­
sive blasting agents. D r i l i i n g costs are 
trimmed regardless of the hardest and 
most abrasive formations encountered. 

U s i n g premium grade carbide inserts, 
the bits are engineered to exacting speci­
fications for maximum service. T h e body 
is of top quality forged steel alloy. Precise 
and r ig id manufacturing controls the 
braz ing of the Insert into the body. D r i l l 
disassembly is eliminated. G a r d n e r -
Denver reversed buttress threads assure 
trouble free attachment of the bit to the 
M o l e - D r i l , Contact the G a r d n e r - D e n v e r 
Co., Quincy, 111. A s k for Bulletin 6 - 6 H H , 

C O M P R E S S E D A I R L E A K C O S T 
C H A R T . N e w hanger card, F -2SS-A 
shows comparison cost of compressed air 
leaks. C h a r t shows area of leak by d iam­
eter in fractions of inch, air loss by cubic 
feet per month at 75 psi, and dollar loss 
by cost of waste per month at .̂ 0.12 per 
1,000 cu. ft. Punch-Lok Co. , 321 N . Justine 
St., Chicago 3, 111. 

C O M P R E S S O R C A T A L O G . A l l i s -
Chalmers is now making available what 
is said to be the most complete catalog 
ever offered covering performance and 
engineering data on its scroll casing de­
sign single-stage centrifugal compressors 
for air applications. T h e loose-leaf cata­
log inciudes formulas for sizing the firm's 
B, C and D style units, dimensional data 
and prices, and 123 performance curves. 
Copies of the catalog can be obtained by 
request on company letterhead from A l l i s -
Chalmers, Mi lwaukee 1, Wise . 

D R I L L I N G P R O C E D U R E S . A n eight-
page illustrated brochure entitled " D r i l l -
ing Rock W i t h Coupled Steels," detailing 
proper operational and maintenance pro­
cedures for coupled rock dri l l steels, now 
Is available without charge from T h o r 

Power T o o l Co., 175 North State St., 
A u r o r a , 111. 

T h e T h o r Bullet in No. 10815 discusses 
and illustrates correct rotation, dr i l l , and 
feed control operations, starting a hole, 
proper feed, dri l l ing, and lubrication 
practices, adding and removing steels, bit 
maintenance, and dust control. 

D R Y P R O C E S S I N G E Q U I P M E N T . 
Newest information on Sturtevant M i l l 
Company's ful l line of dry processing 
equipment is contained in the Boston firm's 
1960 dry processing equipment catalog, 
just made available. Illustrated with pho­
tographs, flowsheets, tables and graphs, 
the eight-page booklet contains in forma­
tion on Sturtevant's air separators, blend­
ers, mixers, M i c r o n i z e r fluid energy gr ind­
ers, P u l v e r - M i l l impact grinders, other 
crushing and mi l l ing machines, dens, ele­
vators, granulators, screens, laboratory 
equipment and other machinery and ac­
cessories, 

E N G I N E O I L S , Sun O i l Co. offers a 
technical bulletin on 2-cycle engine oil. 
T h e bulletin describes specifications, ad­
vantages, and test results for Sun 2-cycle 
engine oil. T h e oil is made for use in all 
outboard motors and in engines where 
lubricating oil is mixed with gasoline to 
power chain saws, l awn mowers, pumps, 
generators, ra i lroad motor cars, scooters, 
and so forth. T h e bulletin says that the 
oil Is designed to minimize sparkplug 
fouling, exhaust-port plugging, piston lac­
quering, r ing sticking, and piston scuffing. 
Copies of the bulletin are available f rom 
Sun O i l Co. , Industrial Products Dept., 
1608 W a l n u t St., Philadelphia 3, Pa . 

E N G I N E S . Everyone involved with the 
purchase of an engine wi l l find this 28 
page handbook very informative. T i t l e d 
"Judging Engine Quality," it emphasizes 
the features of various designs which 
provide you with top performance for 
minimum cost—original a n d / o r final. 
Copies of this valuable handbook, "Judg­
ing Engine Quality," F o r m 20185-DN93S, 
are available at no cost f rom Caterpi l lar 
Engine Div i s ion , Peoria, 111. 

H O S E C L A M P F O L D E R . N e w 6-page 
folder, F-310, describes Punch-Lok hose 
clamps, easy to use portable locking tools, 
the T A - 1 T e n s i o n - A i r production clamp­
ing machine and the K-45 C lamp-Mas ter 
Maintenance K i t for fast, smooth clamp­
ing of hose, insulation, cable, split beams, 
etc. Punch-Lok Company, 321 N . Justine 
St., Chicago 7, 111. 

N I C K E L A L L O Y S . Publication of a new 
booklet entitled "Nickel A l l o y Steels and 
Other Nickel Al loys in Engineer ing C o n ­
struction Machinery^' has been announced 
by T h e International Nickel Company, Inc. 
T h e fully-i l lustrated 37-page booklet is 
intended to serve as a guide to those in­
volved in the design or fabrication of 
machinery for the construction industry. 
T h e booklet is available without charge 
through the Readers Service Section of 
T h e International Nickel Co. , Inc., 67 
W a l l St., N e w Y o r k 5, N . Y , 

S E I S M I C A N A L Y S I S . A new, two-color 
booklet, No . 33793, "Ripping W i t h Seismic 
Analysis ," has been released by Cater­
pi l lar T r a c t o r Co., Peoria, III. 

T h e eight-page b r o c h u r e tells how 
earthmoving costs can be reduced by thc 
use of crawler-drawn rippers, instead of 
blasting, in some materials. 

T h e principles, method and operating 
technique of seismic analysis are dis­
cussed. A table showing the rippabil ity of 
various materials such as limestone, sand­
stone, gneiss, caliche, conglomerate, etc., 
is included. 

In seismic analysis, the velocity of shock 
waves travel ing through the subsurface 
is used to determine the degree of con­
solidation, or rippability, and the depth 
of each layer of below-the-surface mate­
rials. 

F o r copies of the booklet, contact your 
nearest Caterpi l lar Dealer, or write to 
Caterpi l lar T r a c t o r Co. , Peoria , 111. 

S I L I C O N E S A N D T H E I R U S E S . A n up-
to-the-minute summary of the forms, 
properties and applications of D o w C o r n ­
ing Silicones is contained in this free, 
16-page brochure. 

Silicone products reviewed range f rom 
adhesives to release agents, laminating 
resins to rubber compounds, and electrical 
insulation to water repellents. T h e table 
of contents is arranged according to ap­
plications enabling quick, easy reference 
to silicone materials that resist the effects 
of time, heat, moisture, weathering, oxi­
dation, and chemical attack . . . properties 
of vital interest to design engineers and 
production-maintenance men. Ava i lab le 
f r o m D o w Corn ing Corp . , M i d l a n d , M i c h . 

T R A C T I O N M O T O R R E B U I L D I N G . 
Bulletin G E A - 7 1 1 + covers Service Shop's 
new method of re-winding and re-insulat­
ing traction motors. Epoxy impregnation 
for mechanical strength, improved heat 
transfer, moisture resistance and con­
taminant protection is described, as well 
as bearing and mechanical repairs and 
dynamic balancing. Eight pages, illus­
trated—General Electric Co. , Schenectady 
5, N . Y . 

V I B R A T I N G M I L L . A 30-inch v ibrat ing 
mil l suitable for continuous processing of 
a wide range of materials is a new unit 
in A l l i s -Cha lmers line supplementing the 
15-inch mi l l introduced in 1958. Powered 
by two 50-hp. motors, the compact mill 
can out-produce a tumbling mi l l 15 to 30 
times per unit volume. Initial cost of the 
v ibrat ing mill is at least one-third lower 
than that of any other machine of com­
parable capacity. 

T h e Al l i s -Cha lmers 30-inch v ibrat ing 
mil l is basically a spring-mounted cylin­
der with dual eccentric drive mechanisms 
running horizontally on each side. T h e 
entire unit with motors and integral base 
frame occupies only 66 square feet. It 
has an internal volume of 12 cubic ft. A 
description of the mi l l is given in a new 
leaflet, "Al l i s -Chalmers V i b r a t i n g M i l l , " 
07B9582, available on request f rom A l l l s -
Chalmers, Mi lwaukee 1, W i s . 
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P L A N T NEWS 
Blue Ribbon Award Presented 
To Denver Equipment Co. 

For the fourth consecutive year, 
Denver Equipment Co . has been se­
lected by a panel of internationally 
known mining engineers to receive the 
coveted " B l u e Ribbon A w a r d " pre­
sented by M i n i n g W o r l d , an inter­
national circulation magazine pub-
hshed in San Francisco, Ca l i f . 

V . L . Mat tson, '26, left , of O k l a ­
homa Ci ty , O k l a . , manager of mining 
and mi l l ing for K e r r - M c G e e O i l In­
dustries, Inc., presented the 1960 
award to A . C , Daman, '15, presi­
dent of Denver Equipment Co. , on 
behalf of M i n i n g W o r l d Magazine. 
T h e award, presented " for achieve­
ment in equipment development aid­
ing the technological advancement of 
the mining industry," was received 
for the Denver Ver t ica l Pumping 
Turb ine Solvent Extract ion M i x e r 
U n i t which is used in uranium proc­
essing. 

K e r r - M c G e e O i l Industries, Inc., 
was one of the pioneers in develop­
ment and commercial use of the sol­
vent extraction process. T h e Den­
ver Pumping Turb ine Solvent E x ­
traction M i x e r makes possible con­
tinuous processing in a compact, 
space-saving unit which eliminates 
need of expensive acid pumps and 
plastic piping. T h e Denver unit was 
designed wi th the cooperation of 
K e r r - M c G e e O i l Industries, Inc. In­
stallations of the Denver Pumping 
Turb ine Solvent Extraction M i x e r 
include K e r r - M c G e e O i l Industries 
M i l l at Shiprock for uranium and 
vanadium recovery wi th other units 
of a modified design in use at the ura­
nium mills of Susquehanna-Western, 
Inc., at Riverton, W y o . , and Mines 

Development at Edgemont, S. Dak . 
T h e Denver Ver t ica l Pumping T u r ­
bine Solvent Extract ion IVIixer has 
also been selected for an additional 
complete plant installation. 

Judges on M i n i n g W o r l d ' s panel 
were: Edward Borchardt, consulting 
engineer; Lawrence W r i g h t , chief of 
geological exploration. Southern Pa­
cif ic C o . ; W i l l i a m T . Gr i swo ld , man­
ager, technical services, Marcona 
M i n i n g C o . ; N o r m a n Weiss, mi l l ing 
engineer, American Smelting and Re­
f in ing C o . ; W . H . Wamsley, mine 
superintendent, U . S. Borax and 
Chemical C o r p . ; and W i i i i a m H . 
Love, general manager, Hec la M i n ­
ing Co . 

Kennecott's Hayden Plant 
Uses Atomic Device 

A Kennecott Copper Corp, plant 
has increased production 50 per cent 
through a water reclamation project 
controlled by an atomic device. 

T h e new system, part of a $55 
mil l ion expansion of the Hayden, 
A r i z . , refinery, increased capacity 
f rom 15,000' tons of ore a day to 
22,500 tons, officials said. 

T h e company is l imited by law to 
use of 10,000 gallons of water per 
minute f rom the G i l a River . T o ex­
pand its production, the f i r m needed 
an extra 3,000 gallons per minute. 

T h e company built a large pool 
into which water f rom the tailings 
(copper waste) is pumped. Solids in 
the water drop to the bottom, clear 
water rises to the top of the pool 
and is reclaimed for use. 

T h e solids are flushed out the cen­
ter through a pipe. A t the entrance 
to this pipe is a box containing radio­
active istotopes. O n the other side of 
the pipe is a detection unit to measure 
the gamma rays given off by the iso­
topes. 

T h e intensity of these rays reach­
ing the detector indicates the density 
of the solids in the pipe. W h e n the 
density drops, the detection unit auto­
matically slows the f l o w of water into 
the pool, a l lowing more time for the 
solid particles to settle. 

Company officials said it is one of 
the first uses of an atomic device in 
the copper industry, 

1960 Mining Issue 
T h e M a y 1960 issue of T h e 

M I N E S Magazine covered the an­
nual Nat ional Western M i n i n g and 
Energj ' Conference held in Denver 
A p r i l 21-23. Copies are st i l l avail­
able f rom T h e M I N E S Magazine, 
Golden, Colo, , price $2.50' postpaid. 

S. O. Bringhurst Heads 
Mine & Smelter Supply Co. 
In Salt Lake City, Utah 

Appointment of S, O . Bringhurst 
as manager of the Salt Lake C i t y 
Branch, M i n e and Smeiter Supply 
Co. , has been announced by Herman 
F , Seep, vice president. M r , Br ing­
hurst has been wi th the company for 
30' years and has been serving as as­
sistant branch manager. H e succeeds 
W i l l i a m J . Berryman who has re­
tired f rom active service after 43 
years w i th the company, but he is be­
ing retained in a consulting capacity. 

T h e Salt Lake C i t y branch serves 
that area's mining industry both as 
a distributor of equipment and sup­
plies and as representative for the 
company's manufacturing d i v i s i o n , 
located in Denver. T h e distribution 
division's main office is also in Den­
ver wi th branches in E l Paso and A l ­
buquerque in addition to Salt Lake 
Ci ty . 

M i n e and Smelter manufactures 
M a r c y G r i n d i n g M i l l s , Aldus Classi­
fiers and other ore mi l l ing equipment 
and has sales agents and licensed man­
ufacturers throughout the wor ld . 
Dona ld J , Dr inkwater , Denver, is 
manager of the manufacturing di­
vision. 

Kerr-McGee Announces 
Organizational Changes 

Several organizational changes in 
the minerals division of K e r r - M c G e e 
O i l Industries, I n c , became effective 
June 1. V . L . Mat t son , '26, formerly 
manager of mining and mi l l ing , has 
been named general manager, min­
erals. 

R . T . Zi t t ing , formerly manager 
of mineral exploration, is now man­
ager, mineral exploration and land. 

P h i l E l l swor th , formerly district 
geologist at Golden, Colo. , has been 
promoted to chief geologist (min­
erals). E l l swor th w i l l remain in 
Golden. 
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Letters to the Editor 
L E S T E R S. G R A N T , '99, of Colorado 

Springs, Colo., writes: 

"It is now some days since the big en­

velope with the Certificate of H o n o r a r y 

Membership in the A l u m n i Association of 

the Colorado School of Mines was re­

ceived by me, and I have intended every 

day to write and than!; you for it, but, as 

usual, too many things have interfered, 

" T h e Certificate is beautifully done and 

needs a frame as do one or two other 

things that I should like to attend to if 

and when I ever get my accumulated mess 

of various and sundry papers and other 

things in order as I have hoped to do 

ever since buying this house. Unfortunate­

ly I was Just about ready to start on this 

work, which includes the re-editing of 

some 8000 colored slides and other photo­

graphic relcis of my younger days as one 

of the main jobs that is yet to be done, 

when my wife became sick and during her 

three years in the nursing home and since 

I have been unable to find the time to do 

this sort of work. 

"It was almost equally pleasing to find 

the signatures of the nominating commit­

tee, so many of whom were my students, 

and the greater number of whom I have 

at least met at A l u m n i Meetings. I thank 

you for your part in this and wi l l appre­

ciate your conveying to the A l u m n i my 

heartfelt thanks and sincere appreciation 

of the honor conferred on me. 

" A g a i n thanking you and all concerned 

and hoping that I wi l l be able to be pres­

ent and thank the assembled company in 

person at the next A l u m n i Dinner and 

with kindest regards and best wishes to 

yourself and all working with the A l n m n i 

Association." 

(Editor's Note. This letter ii'ill be sub­

mitted io the next regular meeting of the 

executive committee. Come and see us any 

time noiv ihat we are in our neiu o f f i c e s 

in Guggenheim.) 

July 1960. 

N A T H A N J . H O F F M A N , '55, wrote 

us, "I'm still a research engineer, metal­

lurgy, for Rocketdyne, but I am going on 

educational leave of absence for about 14 

months to study metallurgy at the G r a d ­

uate School of Technion, H a i f a , Israel. 

I'm leaving for Israel about the middle 

of June. 

"Your , or rather our. M a g a z i n e has 

always been a nostalgic favorite of mine 

since graduation, but now it is shaping up 

to a fine technical magazine combined 

with an attention-getting format. T o mis­

quote the old M I N E S football cheer, 

'Boom, yea whole damn M I N E S M a g a ­

zine staff ." 

(Editor's Note. Thanks, Nate, f o r those 

kind words. We will try to continue to 

deserve them. Good luck on your new 

venture aind let us hear from you.) 

D O U G L A S E . B R O W N , '51, chief min­

ing engineer, Iron M i n i n g Department, 

Inland Steel Co. , Ishpeming, M i c h . , writes, 

"I would like to comment on the past 

couple of issues of your magazine. T h e 

spirit of it seems to have changed for the 

better, it is more readable, and generally 

more informative. Keep up the good 

work!" 

(Editor's Note. What sweet words and 

how seldom do we hear them, even when 

they are deserved. Thanks, Doug.) 

A. F . M A Y H A M of Denver, Colo., has 

submitted pictures and additional facts 

about the ancient history of the Denver 

M i n i n g Club which wi l l be published in 

the August 1960 issue of T h e M I N E S 

M a g a z i n e . 

CLASS NOTES 

(Continued froin page 57) 

E D W A R D G . R A P P ' s address is 17 

Crossland R d . , Colorado Springs, Colo. 

J O S E P H W . R E E S E may be addressed 

c /o D a v e Coolbaugh, Ideal Cement Co. , 

Tongass T r a d i n g Co., Ketchikan, A l a s k a . 

D O N A L D R. R E I C H M U T H lives at 

1101 Sixth A v e . South, Lewiston, Mont . 

D A V I D M . R O P C H A N ' s address is 337 

Home Ave . , Oak Park, 111. 

W I L L I A M R. S A N D I F E R , II gives his 

address as Greystone Ranch, Evergreen, 

Colo . 

D A V I D B . S A P I K may be addressed 

c /o Bureau of Reclamation, F l a m i n g 

Gorge Storage Unit , Dutch John, Utah. 

F R E D E R I C K P. S C H W A R Z , JR. , lives 

at 3 Laurelwood D r . , M o u n t a i n Lakes, 

N . J . 

J O H N J . S E L T E R S ' address is R F D , 

Monte Vista, Colo. 

A U G U S T I N E J . S L A N O V I C H ' s ad­

dress is S .P .E. House, Golden, Colo. 

N O R M A N J . S M A L L W O O D may be 

addressed c/o Proctor & Gamble M f g . 

Co., 10th and Kansas Ave . , Kansas City, 

K a n s . 

HERON ENGINEERING GO. 
SP. 7-4497 

Plant layout and design of mine, mill and 
smelter facilities, including structures, 
aerial tramwayii, and waste disposal sys­
tems. 

2000 So. Acoma St., Denver, Colo. 

O u r company is certain that the graduating class 

of the C o l o r a d o School of Mines will maintain the 

school 's reputation of fine engineer ing training. 

Congratulations! 

CLIMAX MOLYBDENUM COMPANY 

A D i v i s i o n o f A m e r i c a n M e t a l C l i m a x , I n c . 
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Classifiers 

Diaphragm Pumps 

Thickeners 

For ALL Your 

Mining and Milling 

Requirements 

Laboratory Equipment 

Ball and Rod Mills 

Flotation Machines 

Drum and Disc Filters 

Ore Feeders 

Conditioners and 
Agitators 

MORSE BROS. M A C H I N E R Y 
2 9 0 0 B R I G H T O N B L V D . D E N V E R 1, C O L O R A D O 

A D V E R T I S E R S ' L ISTINGS 
Aero Servlcfl Corp 

FhUndelpLiia, Vwas.. 
936 E . Courtland Street 

Air Rentals, Inc. * 
Denver, Colorado, 3301 Walnut 

Allls-Chalniers Mfg. Co. 
655 Broadwfly 
DenTer, Coiorado 

MiiiTRiilieB, Wisconsin 

American Manganese Steol Division 
Cblcngo HeiElits, IU. 

Armite Lalioratories * 
Los Alleles 1, CKlif., 8809 Broad SI. 

Atlas Powder Co. - -
WiliiiinEtoii 99, De!. 

Card Iron Works Conipany, C. S. ik-
Denver, Colo., 2501 W. 16lh Ave. 

Climax Molybdenum Company .._ - 62 

Colorado Cenlral Power Co. _ -
Englenood, Colo. 

Colorado Fuel & Iron Corp. 6 
AmariUo, 1008 B'lak Bldg. 
BilUnEs, 215 Fratt Bidg. 
Bulte, 401 Metals Bh. Bide. 
Chicaeo 1, 221 North LaSalle St. 
Denver 2, Continental Oil Bldg. 
Detroit 26, 1915 National Bti. Bide. 
Bl Paso, 803 Bassett Tower Bide. 
Fort Worth 2, 1B06 Continental 

Life Bldg. 
Houston 11, 340 South 66tli St. 
Lincoln 8, 1227 Sliarp BldE. 
Los Angeles 1, 739 East 60th St. 
New York 22, 575 Madison Ave. 
Oklahoma City 2, 906 Colcord Bldg. 
Phoenli, 305 East Buchanan 
Portland 9, 1350 N.W. Balefeh 
Pueblo, P. 0. Bos 316 
Salt Lake City 1, 411 Walker 

Bk. Bldg. 
San Francisco 3, 1245 Howard Bt. 
Seattle 4, 3434 Second Ave., So. 
Spokane, 910 Old National Bk. Bldg. 
Wichita 5, 811 East 10 St. 

Colorado National Bank -
Denver, Coio., 17th and Champa St. 

Coors Company -k -
tioliten. Colorado 

Coors Porcelain Co -
Golden, Coio. 

Deister Concentrator Co. -k 
Fort Wayne, Ind., 911 Glaseow Ave. 
New Yorlt, N. Y . , 101 Peart St. 
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Nesquehoning, N .Y . , 23IE . Catawissa St. 
Hibbing, Minnesota, P. 0. Box 777 
Birmineham, Alabama, 

930 2nd Ave.. North 
Denver Equipment Company * 

Denver 17, Colo., 1400 17th Street 
New York City 1, N. Y. , 

4114 Empire State Bldg. 
Toronto, Ontario, 1S5 Bay St. 
Vancouver, B. C , 

305 Credit Foncelr Bldg. 
Mexico, D. F . , 14 Avenida Juarez 
London E . C. 2, 15-17 Christopher 

St., Finsbury Square 
Johannesbui^, S. Africa, 8 Village Boad 

Denifer Fire Clay Conipany * 
Denver, Colo. 
Salt Lake City, Utah, P. 0. Box 836 
E l Paso, Texas, 209 Mills Bldg. 

Denver Hilton 
Denver, Colo. 

Dsrr-Ollver Ineorporated -k 
Stamford, ConnecticuC 
New York 6, N. Y. , 99 Park Ave. 
Atlanta, Ga., 900 Peachtree St., N. E . 
Chicago 54, III., 942 Merchandise 

Mart 
Cleveland 8, Ohio, 14700 Detroit Ave. 
Virginia, Minn., 204^^ Chestnut Ave. 
Denver, Colo., 2916 South Fox St. 
Dallas 30, Tex., 6115 Berkshire Lane 
Los Aneeles 17, Calif., 811 W. 7th St. 
Oakland 1, Calif., 2900 Glascock St. 
Beattie 1, Wash., 3104 Smith Tower 

Dresser Indnstries, Ine 
Republic National Bank Bidg, 
P. 0. Box 718, Dallas, Tex. 

du Pont de Nemours & Co., E . 1. -k 
Denver, Colo., 444 Seventeenth St. 
Wilmington, Delaware 
San Francisco, CaUf., I l l Sutter St. 

Equipment Engineers, tne 
Palo Alto, Calif. 

Federal-Gas Hilts Partners 3 

Flexible Steel Lacing Company 
Chicago, IIL, 4628 Lexington St. 

Franco Western OII Co. -
Bakersneld, Calif.. 3120-18th St. 

Frontier Refining Co., Tho 29 
Denver, Colorado 

Gardner-Denver Company -k 
Quincy, Illinois 
Denver, Colorado 
Butte, Mont., 215 B. Park St. 
E l Paso, Texas, 301 San Francisco St. 
Salt Uke City, Utah, 

130 West 2nil South 

Los Angeles, Calif., 845 E . 61st St. 
San Francisco, Calif., 811 Folsom St. 
Seattle, Wash., 514 Fh-st South 

Geophysical Instrument & Supply Co 
Denver, Colo., 1616 Broadway 

Golden Merchants 

Kafdinoe Co., Inc 
York, Pa. 

Heron EnelneerinB Co. -k 62 
Denver, Colo., 2000 So. Acoma 

Hidden Splendor Mining Co., The 4 
Salt I-ake Cily, Utah 

Humble Oil and Refining Co 
Houston, Tex. 

Infilco, Inc 
P. 0. Box 5033 
Tucson, Aria. 

Ingersol I-Rand it 5 
Birmingham, Ala., 1700 Third Ave. 
Butte, Mont., 845 S. Montana St. 
Chicago, HI, , 400 W. Madison St. 
Denver, Colo., 1637 Blake St. 
E l Paso, Texas, 1015 Texas St. 
Kansas City Mo., 1006 Grand Ave. 
Los Angeles, Calif., 1460 E . 4th St. 
Manila, P. I., Earnshaws Docks £ 

Honolulu Iron Works 
New York, N. Y. , 11 Broadway 
Pittsburgh, Pa., 

706 Chaniber of Commerce BIdg. 
Salt Lake City, Utah, 

144 8. W. Temple St. 
San Francisco, Calif., 350 Brannan St. 
Seattle, Wash., 526 First Ave. So. 
Tulsa, Okia., 319 E . 5th St. 

Keuffei & Esser of Colorado, Ine 
Denver, Colo., 1641 California St. 

Kistler Stationery Company - 12 
Denver, Colo. 

Lake Shore Engineering Co 
Iron Mountain, Mich. 

Link-Belt Company 

Chicago, U L , 300 W. Pershine Kd. 

MtElroy Ranch Company -k 8 
Ft. Worth, Texas, 405 Ft. Worth 

National Bank Bldg. 
Michigan Chem lea I Corp 

Bare Earths Division 
St, Louis, Michigan 

Midwest Steel & Iron Works + 
Denver, Colo,, 25 Larimer St., 

Pueblo, Colo., 1120 Northern Ave. 

Mine & Smelter Sappty Co. -k 
Denver, Colorado 
E l Paso, Texas 
New York, N. Y . , 1775 Broadway 
Salt Lake City, Utah 
Montreal, Canada, 

Canadian Vlckers, Ltd. 
New York, New York, The Ore k 

Chemical Corp., SO Broad St. 
Santiago, ChDe, W. R. Judson 
Lima, Peru, W. R. Judson 
Manila. P. I., Edward J. Nei! Co. 

Miners Foundry & Mfglng. Co 10 
Nevada City, Calif. 

Mines Magazine -
Golden, Colo. 

Morse Bros. Machinery Company A-.. 63 
Denver, Colo., 2900 Broadway, 

P. 0. Bos 1708 
National Fuse & Powder Company i f . . S 

Denver, Colo. 
Nordberg Mfg. Co 

Milwaukee, Wise. 
Patten Engineering Co. ic 12 

Denver, Colo,, 1795 Sheridan 
Petro-Chemleal Development Co 

New York, N. Y. , 122 B. 42nd St. 
Phillips Petroleum Co 

BartiesviUe, Okla. 
Philpott Company, A. 1 

Denver, Colo.. 1816 California St. 
Prieo Co., H. C. k 

RnrtlesviUe. Oklahoma 
Professional Directory S-12-13 
Public Service Company of Colo. 

Denver, Coin.. Gas & Electric Bldg. 
Schlumberger Well Surveying Corp 

Houston. Texas 
Silver Steel Co _ 11 

Denver, Colo., 6600 Highway 83 
Spang & Company „ 

Butler. Pennsylvania 
Stearns-Roger Mfg. Company * 9 

Denver, Colo., 660 Bannock SI. 
Stoneiiouse Signs, Ine 

Denver. Colo., flth at Tjirimer 
Susquehanna Western, Inc. 3 

Riverton, Wyoming 
Thor Power Tool Co _ 

Aurora, HI. 
Union Carbide Corp 2 

30 East 42nd St., New York 17, N. Y. 
Toronto, CnnntJa 

Vulean Iron Woriis Co. * 
Denver. Colo.. 1423 Stont St. 

Wesfern Nuclear, Ine - 10 
Denver, Colo. 

Wilfley&Sons, A. R. 4- Outside Back Cover 
Denvor, Colo., Denham Bldg. 
New York City, 122 E . 42nd St. 
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S A N D P U M P S 

L O W C O S T 

P U M P I N G th'ough 
• Maintained High Efficiency 

• Maintenance-Free Service 

• Long Pump Life 

• Quick, Easy Replacement of Parts 

• individual Engineering 
on Every Application 

Lower pumping- costs plus 
increased output make Wilfley Sand 
Pumps the No. 1 choice of economy-
minded plant operators. 

If you require belt-driven, over­
head V-belt driven, or direct driven 
pumps, Wilfley has them — available in 
1", 11/2", 2", 21/2", 3", 4", 5" 6", 8" and 
10" discharge sizes. They may be fitted 
with interchangeable electric furnace 
alloy iron, special application alloys or 
rubber-covered wear parts. 

Write, wire or phone for complete details. 

.V'.ii> L'4c - . i i . : - . . H c i i h u 

.^iHSti Sold Pua,p^ 

"Companions in Economical Opefation" 

Denver, Colorsdo, U.5.A. 
n P.O. Bor 

^ « e w York Office: 122 East 42nd St. 
NBwYttrkCitvi? 


