
T H E 

MINE 
M A G A Z I N 

• 1960 Mines Commencement 

• Secretory of Interior Scaton's C o . 

• Annual Alumni Banquet 

• 42nd Year of ROTC on Mines Cui-u-i. s 

• Qual i ty Cont ro l in the Mining lndi>- : ! - y 

• Standard Uranium's Developments San 

• Metrography — Science of Measurerr.-.int 

• Mininq Engineering Education 

• Thc Energy G a p and Atomic Powor 

« Unique Gilsonite Operations Expc;..':.3 



F O R Y O U R P R O D U C T I O N 

H A U L A G E Pick a 

O u r s h o p s a r e k n o w n t o m i n i n g m e n t h r o u g h ­

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

o t h e r h a u l a g e e q u i p m e n t . H e r e o r e s o m e o f t h e 

s t a n d a r d a n d c u s t o m d e s i g n e d i t e m s m a d e b y 

C a r d . F o r c o m p l e t e i n f o r m a t i o n , w r i t e o r p h o n e . 

F r e q u e n t l y m o d i f i c a t i o n o f a s t a n d a r d C a r d 

c a r w i l l s e r v e t o m e e t e v e r y s p e c i f i c a t i o n o f s p e c i a l 

h a u l a g e a t v e r y l i t t l e m o r e t h a n t h e c o s t o f a 

s t a n d a r d c a r . O u r e n g i n e e r s c a n s h o w y o u h o w 

t o s t a n d a r d i z e y o u r m i n e h a u l a g e w i t h c a r s t h a t 

a r e c u s t o m b u i l t f o r y o u a l o n e . M a n y m i n e o p e r a ­

t o r s f i n d t h e y c a n n o t a f f o r d e v e n t o m a k e c a r 

b o d i e s a n d r e p a i r p a r t s . . . C a r d p r i c e s a r e l o w e r 

e v e n a f t e r f r e i g h t c o s t s a r e a d d e d . 

Be your production large or small. 
Card can fit your needs— economically. 
Our engineers are available for consultation 
on your houlage problem. No obligation. 

Coal Mint: Cars 

Ore and Industrial Cars 

Mine Car Wheels & Trucks 

Sheaves—Rope, Knuckle , Curve 

Track Rope Rollers, Slope 
Rollers 

Car ry ing Sheaves, Swivels, 
Hitchings 

Loading Booms, Landing Choirs 

Automatic and P lo in Cages 
Skips and Dumps 

Revolving Screens 

Per fora ted Screen Plates 

Truckloaders 

Track Turnouts 

Frogs, Crossovers, Guard Rails 

Split Switches 

Switch Stands 

Track Turntables 

Roil Sections and Parts 

CS.Ca m^^ i l t s Co. 
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D E N V E R , C O L O R A D O 

CLASS NOTES 
1882-1930 

I R A G . L O V E R I N G , ' 01 , l i v e s at 303 
W . 6 th St . , P i t t s b u r g ; , K a n s . 

J O H N V . H U B B A R D , '10 , re t i red , ' m a y 
be a d d r e s s e d at R t . 1, B o x 524, N e v a d a 
C i t y , C a l i f , 

J O H N V . H A R V E Y , ' U , m a y be a d ­
d r e s s e d c / o T a l l e y H a r v e y & C o . , 237 
F r a n c e s B l d g . , S i o u x C i t y , I o w a , 

E D M U N D S T E I N , ' 13 , H v e s at 1201 
P l e a s a n t o n R d . , S a n A n t o n i o , T e x a s . 

S A M U E L E L D R I D G E , '24, is l i v i n g 
at 610 S e c o n d A v e . , C r o c k e t t , C a l i f . 

E L L I O T T V . B A U S E R M A N , '25 , b a s 
r e t i r e d f r o m the U . S . B u r e a u o f I n t e r n a l 
R e v e n u e a n d is H y i n g at 2800 O n t a r i o 
R d . , N . W . . V i ' a s h i n g t o n 9, D . C . 

G E O R G E H . C R O N I N , ' 26 , h a s m o v e d 
f r o m F a l l s C h u r c h , V a . , to 5948 N . Sec ­
o n d St., A r l i n g t o n 3, V a . 

M . A . J O R G E N S E N , '28 , is c o n s u l t a n t 
f o r N e w m o n t E x p l o r a t i o n , L t d . , D a n b i i r y , 
C o n n . H e m a y be a d d r e s s e d at 2163 S. 
Y o r k St. , D e n v e r 10, C o l o . 

G L E N E , F A S S L E R , '29 , w h o is d o i n g 
qu i te a b i t o f e x a m i n a t i o n w o r k these 
d a y s , m a y be a d d r e s s e d at F r e e p o r t , 
T e x a s , w h e r e h i s P . O . B o x n u m b e r is 
1056. 

C L A R E N C E Z , L E O N A R D , '29 , m a y 
be a d d r e s s e d at P . O . B o x 496, S e g u i n , 
T e x a s . 

1931-'40 
J E R O M E P . H A Y E S , ' 34 , i s p ro j ec t 

m a n a g e r f o r T h e L u m m u s C o . L t d . , I m ­
p e r i a l H o u s e , 80 R e g e n t St. , L o n d o n W . 
I, E n g l a n d . H e l i v e s a t A b b e y f i e l d , 15 
the R i s e , S e v e n o a k s , K e n t , E n g l a n d . 

H , D A V I D S Q U I B B , ' 34 , l i v e s at 2215 
E . S y c a m o r e , A n a h e i m , C a l i f . 

H O N . H E R B E R T C . H O O V E R , '35, 
h a s m o v e d f r o m P a l o A l t o , C a i i f . , to 
W a l d o r f - A s t o r i a T o w e r s , N e w Y o r k , N . Y . 

J A M E S H . H A N N A N , x - ' 3 5 , is c o n ­
s u i t i n g e n g i n e e r and ass i s tan t g e n e r a l 
m a n a g e r o f L a s E n c i n a s , S . A . , M o n t e r r e y , 
N . L . , M e x i c o . H i s a d d r e s s is c / o L a s 
E n c i n a s , S . A , , P i h u a m o , J a l i s c o , M e x i c o , 

F R A N C I S F . S E E B U R G E R , I V , ' 35 , 
n o w l i v e s at C a l l e de P e d r e g a l 1 7 - A - 2 
P i s o , L o m a s de C h a p u l t e p e c , M e x i c o 10, 
D . F . , M e x i c o , a c c o r d i n g to h i s s i s te r , M r s . 
C a r l S . P e l l m a n . 

T H O M A S S N E D E K E R , ' 36 , is a n e n ­
g i n e e r w i t h the O i l I m p o r t A d m i n i s t r a ­
t i o n , D e p a r t m e n t o f I n t e r i o r , W a s h i n g ­
t on , D . C . H e l i v e s at 404 T u l a n e D r . , 
A l e x a n d r i a , V a . 

T H O M A S A . H E R I N G , '38 , m e c h a n ­
i c a l e n g i n e e r w i t h A I O O f f i c e - L a d d A i r 
B a s e i n F a i r b a n k s , A l a s k a , l i v e s at 542 
B a r o n o f A v e . , F a i r b a n k s , A l a s k a . 

C A R L R , H O L M G R E N , ' 38 , s e n i o r r e ­
s e a r c h e n g i n e e r f o r P a n A m e r i c a n P e ­
t r o l e u m C o r p . , H v e s at 5154 S , M a r i o n 
A v e , , T u l s a 35, O k l a . 

J A C K W . P E T E R S , ' 38 , h a s been 
t r a n s f e r r e d b y M o b i l O i l C o , f r o m B i l l ­
i n g s , M o n t . , to D e n v e r , C o l o . , w h e r e he 
m a y be a d d r e s s e d c / o M o b i l O i l C o , , 110 
16th St . H e l i v e s at 2045 N e w e o m b , 
L a k e w o o d , C o l o , 

J O H N D . M O O D Y , '40 , m a n a g e r o f 
e x p l o r a t i o n f o r P l y m o u t h O i l C o . , m a y 
be a d d r e s s e d a t B o x 1083, S i n t o n , T e x a s . 

H E R B E R T D . T H O R N T O N , '40 , m a y 
be a d d r e s s e d c / o U n i o n C a r b i d e O l e f i n s 
C o . , 30 E . 4 2 n d St., N e w Y o r k 17, N . Y . 

P A U L V . F I L L O , ' 40 , i s l i v i n g at 6933 
E . L u a n a D r . , T u c s o n , A r i z . 

1941-'45 
M A R T I N F . H E A D , J R . , - ' 41 , r e g i o n a l 

a d v i s o r f o r H u m b l e O i l .& R e f i n i n g C o . , 
g i v e s h is a d d r e s s as , A p a r t a d o 21365, 
M e x i c o 7, D . F . , M e x i c o . 

J O E A . P E R R Y , ' 4 3 , is m a n a g e r o f the 
O i l a n d G a s D i v i s i o n , J e f f e r s o n L a k e 
S u l p h u r C o . H e l i v e s at 719 W a x M y r t l e 
L a n e , H o u s t o n 24, T e x a s . 

R O B E R T E . T H U R M O N D , ' 43 , m i n e 
s u p e r i n t e n d e n t f o r P i m a M i n i n g C o . , l i v e s 
at 1122 S a n M a r t i n D r . , O r a n g e G r o v e 
P a r k , T u c s o n , A r i z . 

1946-'50 
B U R T O N E . C O L E S , '49, is s e n i o r r e ­

s e a r c h e n g i n e e r f o r A t l a n t i c R e f i n i n g C o . 
H i s a d d r e s s is 3826 M e r r e l l R d . , D a l l a s 
29, T e x a s . 

R U S S E L C . C U T T E R , '49 , l i v e s at 
2605 FV2 R o a d , G r a n d J u n c t i o n , C o l o . 

D O N A L D L . J O H N S O N , '50 , w h o w a s 
d o i n g g r a d u a t e w o r k at P u r d u e U n i v e r ­
s i ty i s n o w m e t a l l u r g i s t w i t h A t o m i c s 
I n t e r n a t i o n a l , D i v i s i o n o f N o r t h A m e r ­
i c a n A v i a t i o n . H e l i v e s at 8568 C o z y -
c r o f t St. , C a n o g a P a r k , C a l i f . 

L T . C O L . W I L L I A M E . L E C K I E , '49, 
is c h i e f P a n d A B r a n c h , R O T C D i v i ­
s i o n , U . S . A r m y . H i s a d d r e s s Is O f f i c e 

F R O M J O H N H . J E N N I N G S J X I 

; H ? R O U E U M D E P A R T M E N T / 1 

XXi 

J O H N H . J E N N I N G S , Vice President, 
a Registered Petroleum Engineer. 

He speaks your language—talk your 
problems over with him. 

' o l o r a d o n a t i o n a l B a n k 
17TH AT CHAMPA • MEMBER F.D.I.C. O F D E N V E R 
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C h i e f A r m y R e s e r v e & R O T C A f f a i r s , 
R m , 2 D 542, P e n t a g o n , W a s h i n g t o n 25 , 
D . C . 

R O B E R T C . M c C A I N , '49 , m a y be a d ­
d r e s s e d c / o P e t r o b r a s - S e t e x - A v . - F r e d e r i c o 
P o n t e s , S a l v a d o r , B a h i a , B r a z i l , S . A . 

L O U I S B . P A R K S , ' 48 , a s s i s t a n t d i r e c ­
to r o f the P r o c e s s C e n t e r o f C o n t i n e n t a l 
O i l C o . , l i v e s at 2221 E . H a r t f o r d , P o n c a 
C i t y , O k l a . 

D R . A R T H U R W . R U F F , ' 49 , is g e n ­
e r a l s u p e r i n t e n d e n t o f o p e r a t i o n s , O r i n o c o 
M i n i n g C o . , w i t h a d d r e s s P u e r t o O r d a z , 
E s t a d o B o l i v a r , V e n e z u e l a , S . A . 

C R A I G R. S M I T H , '49 , s e n i o r r e ­
s e a r c h e n g i n e e r f o r C o n v a i r - A s t r o n a u t i c s , 
l i v e s a t 2148 F a i r f i e l d A v e . , S a n D i e g o 
10, C a l i f , 

A R T H U R H . Y A R B E R R Y , '50 , h a s 
m o v e d f r o m E l k h o r n C i t y , K y , , to 7811 
C u r e C l e r m o n t , V i l l e D ' A n j o u , M o n t r e a l , 
Q u e b e c , C a n a d a , 

E L L I S L . A N D E R S , J R . , ' 50 , m a y be 
a d d r e s s e d at 4 0 4 F i r s t N a t i o n a l - E l y B l d g . , 
A b i l e n e , T e x a s . 

D O N A L D L . B E R R Y , 'SO, p a r t y c h i e f 
f o r P h i l l i p s P e t r o l e u m C o . , l i v e s at 4724 
C o r n e l l , B a r t i e s v i l l e , O k l a . 

H A R R Y E , H A Y N E S , 'SO, h a s m o v e d 
f r o m D e n v e r to D a l l a s , w h e r e h i s a d d r e s s 
is 1112 R e p u b l i c N a t i o n a l B a n k B l d g . 

D O N A L D H . B L A I R E , x - ' 5 0 , i s p a r t y 
c h i e f f o r C o n t i n e n t a l O i l C o . , w i t h m a i l ­
i n g a d d r e s s P . O . B o x 457 , S l a t o n , T e x a s . 

B R O O K D . T A R B E L , 'SO, l i v e s at 4143 
E . 47 th St. , T u l s a , O k l a , 

1951 
M A R T I N J . G A R R I T Y , J R . , H v e s at 

3112 R o x a n n e A v e . , L o n g B e a c h 8, C a l i f . 

A . H . K A P A D I A , f o r m e r l y i n B r a z i l , 
h a s m o v e d to B a r y m i n E x p l o r a t i o n s , L t d . , 
S u i t e 413 , 25 A d e l a i d e St . W e s t , T o r o n t o 
1, O n t a r i o , C a n a d a . 

W I L L I A M E . P A T M A N , w h o w a s 
w i t h R i c h m o n d E x p l o r a t i o n C o . In M a r a ­
c a i b o , V e n e z u e l a , is n o w H v i n g at 2301 
E l i z a b e t h St. , M e t a i r i e , L a . , w h e r e he is 
e m p l o y e d as g e o l o g i s t b y the C a l i f o r n i a 
C o . 

G E O R G E W . W H A R T O N is p rocess 
e n g i n e e r f o r S o c o n y M o b i l O i i C o . , w i t h 
a d d r e s s 585 M i d f o r d D r . , B e a u m o n t , T e x . 

W I L L I A M A . W I L S O N , g e o l o g i s t f o r 
G u i f O i l C o r p . , l i v e s a t 3100 S i n c l a i r P I . , 
C a s p e r , W y o . 

1952 
H A R R Y D . A D A M S , f o r m e r l y w i t h 

S i n c l a i r V e n e z u e l a n O i l C o . i n C a r a c a s , 
V e n e z u e l a , i s n o w e m p l o y e d by P a n 

A m e r i c a n A r g e n t i n a O i l C o . , C a s i l l a de 
C o r r e o 379, C o m o d o r o R i v a d a v i a , P r o -
v i n c i a de C h u b u t , A r g e n t i n a , S . A . 

E R L I N G K . A R N S T O N , c o m m e r c i a l 
sa les r e p r e s e n t a t i v e f o r S t a n d a r d O i l o f 
I n d i a n a , m a y be a d d r e s s e d at E a s l e y R d . , 
B o x 504, G o l d e n , C o l o . 

A R T H U R J . G R A V E S , c h i e f g e o l o g i s t 
f o r A m e r i c a n C h r o m e C o . , g i v e s h i s a d ­
d r e s s as B o x 453 , M o u a t M i n e , N y e , M o n t . 

D . L . L E E , e x p l o i t a t i o n e n g i n e e r f o r 
S h e U O i l C o . , l i v e s at 3145 S . R a l e i g h , 
D e n v e r 19, C o l o . 

E U G E N E L . M c D A N I E L ' S m a i l i n g a d ­
d ress i s 7221 A v r u m D r . , D e n v e r 21 , 
C o l o . 

U S O O N S E I N , h e a d o f the M i n i n g 
E n g i n e e r i n g D e p a r t m e n t at the U n i v e r s i t y 
of R a n g o o n , l i v e s at 17 I n y a R d . , R a n ­
g o o n U n i v e r s i t y P . O . , R a n g o o n , B u r m a . 

J A M E S B . S H E E H A N h a s been In 
S a i i d t A r a b i a as s u b s u r f a c e g e o l o g i s t f o r 
A r a b i a n A m e r i c a n O i l C o . f o r the pas t 
s i x y e a r s . H e l e f t t h e r e M a y 31 f o r a 
l e a v e o f absence i n the U . S . H i s a d d r e s s 
w i l l be 4192 W , E a s t m a n A v e . , D e n v e r 
19, C o l o , 

C H E S T E R H . W E S T F A L L , J R „ l i v e s 
at 6786 S , E v a n s t o n , T u l s a , O k l a , 

R O B E R T G . W I L S O N , i n s t r u m e n t e n ­
g i n e e r f o r U n i o n C a r b i d e C o r p , , l i v e s a t 
2801 D e i P a p a D r . , A p t , 7, V i c t o r i a , T e x . 

F R E D H . W U R D E N Is c o n s u l t i n g g e o l ­
o g i s t w i t h a d d r e s s 2122 C l a r k , B i l l i n g s , 
M o n t . 

1953 
R O B E R T S . A K I N S is e n g i n e e r . S m e l t ­

i n g D e p a r t m e n t , I n l a n d S tee l C o , H i s a d ­
d ress i s 8013 M o n r o e , M u n s t e r , I n d . 

K E N N E T H A . D U N N is ass i s tan t u n i t 
s u p e r i n t e n d e n t f o r C e l a n e s e C o r p . o f 
A m e r i c a w i t h m a i l i n g a d d r e s s 1506 C o f ­
fee St . , P a m p a , T e x a s . 

L A U R E N C E H . G A R D N E R h a s m o v e d 
f r o m S a l t L a k e C i t y to 812 C a b e l l A v e . , 
C h a r l o t t e s v i l l e , V a . 

L A W R E N C E M . L E E h a s m o v e d f r o m 
C a s c a d i a , O r e . , to 2214 M a r k e t St., S a n 
D i e g o , C a i i f , 

1954 
R A N D A L L A . G A R D N E R , e m p l o y e d 

by N . R . & P . C o n s o l i d a t e d C o a l C o . , l i v e s 
a t 325 S t e w a r t St. , W e l c h , W . V a . 

P H I L I P H . H A L S T E A D w r i t e s f r o m 
A n k a r a , T u r k e y , tha t i n the f u t u r e he w i l l 
r e c e i v e m a i l c / o T e x a c o I n c . - C a l i f o r n i a 
O i l C o . o f S p a i n , c / o M a r i t i m a M e d y m a r , 
P l a z a d e l C o m a n d a a t e F r a n c o S, L a s 

P a l m a s , G r a n C a n a r i a , C a n a r y I s l a n d s , 
S p a i n . 

B U R T E . H A R T M A N N p i c k s u p h i s 
m a i l at P . O . B o x 1565, G r a n d J u n c t i o n , 
C o l o . 

J A C K L . T I N D A L L l i v e s at 5117 P a g e 
St., M a r r e r o , L a . 

1955 
D A V I D P . D A V I S , assoc ia te r e s e a r c h 

e n g i n e e r f o r C a l i f o r n i a R e s e a r c h C o r p . , 
l i v e s at 622 A G o l d e n G a t e A v e . , R i c h ­
m o n d . C a i i f , 

E D U A R D J . D O U Z E ' S m a i l i n g a d d r e s s 
i s 558 B F o r e s t A v e . , P a l o A l t o , C a l i f . 

D O N A L D L . H A C K I N G , d e v e l o p m e n t 
e n g i n e e r f o r W e s t e r n P h o s p h a t e s , Inc . , 
m a y be a d d r e s s e d a t P . O . B o x 893, S a l t 
L a k e C i t y 10, U t a h . 

H A R O L D J . H E D L U N D , c i v i l e n g i n e e r 
w i t h U . S , G e o l o g i c a l S u r v e y , l i v e s a t 
1714 F o r d St . , G o l d e n , C o l o . 

C L Y D E R . I N G L E S , s e n i o r e n g i n e e r 
w i t h C o n v a i r C o . , l i v e s at 1610 J e s s St. , 
P o m o n a , C a l i f . 

E U G E N E R. W E L S H i s p r o j e c t e n g i ­
n e e r f o r C o o r s P o r c e l a i n C o , H i s a d d r e s s 
i s 5316 J e l l i s o n St. , A r v a d a , C o l o . 

1956 
J O H N D . S T O C K T O N Hves at 2709 

S. G a r f i e l d St. , D e n v e r 10, C o l o . 

J A M S H I D N . N A G H I Z A D E H ' S a d ­
d r e s s is 5647 D o r c h e s t e r A v e . , C h i c a g o , 
I H . 

J O H N R . R I T E R , J R . , l i v e s at 2564 
S6th S . W . , Sea t t l e 16, W a s h . 

A R T H U R J . K I D N A Y i s c h e m i c a l e n ­
g i n e e r w i t h C r y o g e n i c E n g i n e e r i n g L a b ­
o r a t o r y , N a t i o n a l B u r e a u o f S t a n d a r d s 
i n B o u l d e r , C o l o . H e l i v e s at 3421 W . 
30th A v e . , D e n v e r 11, C o l o . 

1957 
H A R R Y H . C U N N I N G H A M , sys tems 

e n g i n e e r f o r T h e M a r t i n C o . , l i v e s at 
5744 S . H u r e n , L i t t l e t o n , C o l o . H e w a s 
f o r m e r l y l i v i n g i n N e w c a s t l e , W y o . 

H A R R Y M . L O S E E , J R . , h a s m o v e d 
f r o m B r e w t o n , A l a . , to B e e v i l l e , T e x a s , 
w h e r e h i s post o f f i c e b o x n u m b e r Is 93 . 

R O B E R T A . O U R A D A , e n g i n e e r f o r 
M u t u a l I n s u r a n c e C o . , l i v e s at 123 N o r -
be r t A v e . , H i n s d a l e , 111, 

J A M E S F . O R O F I N O , f o r m e r l y o f 
P o m p a n o , F l a . , m a y n o w be a d d r e s s e d 
c / o W i n K y a i n g , D a w e z u i Q r . , M e r g u i , 
B u r m a . 

R O B E R T E . O S B O R N E , g e o l o g i s t f o r 
T h e C a l i f o r n i a C o . , l i v e s at 4714 M a r k 
T w a i n D r . , N e w O r l e a n s 26, L a . 

(Conthiued on page 17) 

MINE, MILL A N D C O N S T R U C T I O N EQUIPMENT 
Locomotives and C a r Equipment 

Venti lat ing and Exhaust Tubing 

Mechanica l Rubber Products 

Hose Couplings — Valves — Menders 

Pumps — Plunger — Diaphragm — Cen t r i fuga l 

Rubber Clothing —- Boots — Gloves 

A . J . P H I L P O T T C O M P A N Y 
1816 California Street • DENVER 2, COLORADO • Telephone ALpine 5-0550 

ATLAS LOCOMOTIVES 
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. . . the m o s t ef fect ive c l a s s i f i e r 

for a w ide r a n g e of a p p l i c a t i o n s 

*^ LOW INITIAL COST ^ REDUCED MAINTENANCE 
*^ GREATER RUNNING TIME (No grind-out required) 
^ METALLURGICAL GAINS OFTEN OF MAJOR CONSIDERATION 

INTEGRAL 2-STAGE 
KREBS CYCLONE. 

(Patenle4) • 

PREFERRED by a rapidly expanding number of large operations for: 

• CLOSED-CIRCUIT CLASSIFICATION IN PRI­

MARY MILLS. 

• SECONDARY MILLING CIRCUITS. 

• CONCENTRATE REGRIND CIRCUITS. 

• PRECISION DE-SLIMING. 

MINE FILL FROM TAILINGS. Quick set, good 

percolation for faster mining operaiions. 

BERM PREPARATION FOR TAILINGS DAM. 

ADJUNCT TO FILTER FEEDS. Protects thick-

ener from overloads of coarser fractions. ' 

DESANDING MINE WATER. Reduces pump­

ing maintenance substantially. 

OTHER SITCIAL Af»Pl ICATIONS. 

SINGLE STA 
KREBS CYCLC 

E Q U I P M E N T E N G I N E E R S INC. HAS D E V O T E D ITS 

E N T I R E E F F O R T S for over 11 years to the design and manu­

facture of cyclones adapted to individual plant operations. 

T H E P I L O T P L A N T A T P A L O A L T O is equipped for full-

scale testing programs. Results are correlated with a large tabu­

lation of data from other tests and subsequent installations and 

accurate performances are predicted. This work often leads to 

economies and metallurgical gains. 

T H E S E FACILITIES A R E A V A I L A B L E T O Y O U for the 

study of your classification problems. Inquiries invited. 

E Q U I P M E N T E N G I N E E R S , I N C 
7 3 7 L . O M A V E R D E A V E N U E • P A L O A L . T O , C A L I F O R N I J 
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T o t a l g r i n d i n g c o s t s a r e 

l o w e r w i t h C F & I g r i n d i n g 

b a l l s a n d r o d s 

G r i n d i n g B a l l s a n d R o d s h a v e a d i r e c t b e a r i n g 

o n m a j o r g r i n d i n g costs — m i l l t h r o u g h p u t 

a n d p o w e r c o n s u m p t i o n . T h e use o f C F & I 

G r i n d i n g B a l l s a n d R o d s w i l l a c t u a l l y i n ­

c r e a s e y o u r m i l l t h r o u g h p u t , l o w e r i n g p o w e r 

c o n s u m p t i o n p e r t o n o f m a t e r i a l g r o u n d . 

T h i s is a r e s u l t o f t h e m i c r o s t r u c t u r e o f t h e 

h i g h q u a l i t y steel m a d e a n d u s e d b y C F & I . 

G F & I G r i n d i n g B a l l s h a v e t h e b a l a n c e o f 

h a r d n e s s a n d t o u g h n e s s t h a t p r o v i d e s p r o p e r 

w e a r a n d i m p a c t r e s i s t a n c e . I n a d d i t i o n , t h e i r 

exce l l ent a b r a s i o n r e s i s t a n c e p e r m i t s t h e m to 

w e a r e v e n l y a n d r e t a i n t h e i r o r i g i n a l s h a p e . 

C F & I G r i n d i n g R o d s — t h r o u g h c o n t r o l l e d 

m i l l c h e m i s t r y t e c h n i q u e s — h a v e exce l l en 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 a n d 

p r e m a t u r e b r e a k a g e . 

A l l these f a c t o r s c o n t r i b u t e to m o r e e f f ic ient 

g r i n d i n g , h i g h e r t h r o u g h p u t . . . l o w e r g r i n d ­

i n g costs . 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 o f C F & I G r i n d i n g B a l l s a n d R o d s , 

c o n t a c t y o u r loca l C F & I sales office. 

other CF&I Steel Producls for The Mining Industry 

CF&I Industrial Screens • CF&I-Wickwire Rope • CF&l Grader Blades 

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

M I N I N G 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 fhe Wesf- THE COIORADO FUEL AND IRON CORPORATION - Albuquerque • Amarillo • Billings • Boise • Butte • Denver • El Pc.o • Ft Worti, • Houston 
K ^ n t s a y . Lincoln ° U s r n g e l « • O.UIond • OMoî oma City • Phoenix • Por.lond - P.eb.o • Salt Uke City ' Son Leandro '^-^fj '" ^ 
(n fhe Easf: WiCKWIRE SPENCER STEEL DIVISION-Atlanta - Boston • BufTalo • Chicago • Detroit • New Orlean* New York Ph.ladelpma 
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C O N T E N T S -

C O L O R A D O S C H O O L O F M I N E S I 9 6 0 

C O M M E N C E M E N T - 2 0 

I 9 6 0 C O M M E N C E M E N T A D D R E S S 2 4 

By Fred A, Seaton, Secretary of Interior 

M I N E S A L U M N i B A N Q U E T 2 6 

4 2 N D Y E A R O F R O T C O N M I N E S C A M P U S - - - - 3 2 

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

M I N I N G I N D U S T R Y 3 5 

By Johan Sikkar, '58 

S T A N D A R D U R A N I U M ' S D E V E L O P M I N T S ! N • 

S A N J U A N C O U N T Y , C O L O . 3 8 

By Russell L. Wood, '49 

M E T R O G R A P H Y — T H E S C I E N C E O F M E A S U R E M E N T - - 4 2 

By Fred C. Bond, '22 
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By John Moss Jones 

T H E E N E R G Y G A P A N D A T O M I C P O W E R . . . . 4 9 

By Dr, Laughlin M. Currie 

U N I Q U E G i L S O N l T E O P E R A T I O N S E X P A N D E D . . . 5 3 
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FRONT C O V E R — 

Led by Lt. Col. Bruce D. Jones and followed by Secretary of Interior Fred 
A. Seaton, Dr. John W Vanderwilt, faculty. Distinguished Achievement medal­
ists, and students, the I960 Commencement Procession descends the steps of 
Guggenheim Hall on its way to Steinhauer Fieldhouse. 
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NEWS OF THE M I N E R A L INDUSTRIES 
O M E Field Operat ions 
Reorganized A p r i l 18 

Changes in the field organization 
of the Office of Minerals Exploration 
effective Apr i l 18, are as follows: 

F i e i d Of f i ce rs o f the O M E w i l l r e p l a c e 
the E x e c u t i v e Of f i ce rs w h o , p r i o r to th is 
c h a n g e , h a d been se lec ted f r o m the s ta f fs 
o f the B u r e a u o f M i n e s a n d the G e o ­
l o g i c a l S t i r v e y to d i r e c t O M E w o r k i n 
t h e i r r e s p e c t i v e r e g i o n s . 

T h e i n d i v i d u a l s seSected to ac t as F i e l d 
O f f i ce rs , the r e g i o n s w h i c h t hey s e r v e , a n d 
t h e i r pos t off ice a d d r e s s e s a r e as f o l l o w s : 

D . R . M a c L a r e n , A c t i n g F i e l d O f f i ce r , 
Off ice o f M i n e r a l s E x p l o r a t i o n , R e ­
g i o n I, So . 157 H o w a r d St. , S p o k a n e 
4, W a s h . 

R e p l a c e s E x e c u t i v e Of f icev A . E . 
W e i s s e n b o r n . 

G l e n n G . G e n t r y , A c t i n g F i e l d O f f i ce r , 
Of f ice o f M i n e r a l s E x p l o r a t i o n , R e ­
g i o n I I , R o o m 420 C u s t o m H o u s e , 
5S5 B a t t e r y St. , S a n F r a n c i s c o 11 , 
C a l i f . 
R e p l a c e s E x e c u t i v e O f f i ce r W . F . 
D e i t r i c h . 

H . M . C o n n o r s , A c t i n g F i e l d O f f i ce r , 
Of f ice o f M i n e r a l s E x p l o r a t i o n , R e ­
g i o n I I I , B u i l d i n g 20, F e d e r a l C e n t e r , 
D e n v e r 25 , C o l o . 
R e p l a c e s E x e c u t i v e Of f icev J . W . 
T o w n s e n d . 

L a w r e n c e G . H o n k , A c t i n g F i e l d O f f i ce r , 
O f f i ce o f M i n e r a l s E x p l o r a t i o n , R e ­
g i o n I V , R o o m 11, P o s t Of f ice B l d g . , 
f t n o x v i l l e 2, T e n n . 
R e p l a c e s E x e c u t i v e O f f i ce r R o b e r t A . 
L a u r e n c e . 

The designation of Region V has 
been changed to I V , but the area 
served by this office is unchanged. M r . 
Houk vi'iU be located temporarilv at 

the Office of Minerals Exploration, 
Department of the Interior, Wash­
ington 25, D . C. 

These changes wiW adjust the 
O M E organization and operations to 
the present workload and are expected 
to reduce the cost of administrative 
and technical services. 

Financial assistance for exploration 
wi l l continue to be available through 
the O M E under the same terms and 
conditions as heretofore, with the fed­
eral government paying up to one-half 
of the cost of approved exploration 
projects. 

Uranium Monocarbide 
Possible Nuclear Fuel 

Uranium monocarbide—until re­
cently a "sleeper" in the research race 
for better nuclear reactor fuel mate­
rials—could conceivably move out 
front of uranium alloys and uranium 
dioxide. R. F. Dickerson and Frank 
A . Rough, Battelle Memorial Insti­
tute metallurgists, report that ura­
nium monocarbide, on the basis of 
limited data, has many points in its 
favor as a fuel material for the fu­
ture. 

Comparing uranium monocarbide 
with metal and uranium dioxide as 
fuel materials, the Battelle scientists 
made the following observations: 

1. Uranium monocarbide possesses 
heat conductivity that is almost iden­
tical with that of unalloyed uranium 
at low temperatures and about two-
thirds that of uranium at tempera­
tures in the 700 degree Centigrade 
range. Wi th a melting point of about 
2315 Centigrade, it has the advan­
tage of being able to withstand rough­
ly twice the amount of heat that ura­
nium can take. Uranium monocar-
bide's melting point is only 400 de­
grees Centigrade below that of ura­
nium dioxide. 

2. For equivalent amounts of ma­
terial, there is substantially more ura­
nium fuel in uranium monocarbide 
than there is in uranium dioxide. This 
is an important consideration in the 
design of compact nuclear reactors. 

3. While there are still serious gaps 
in information needed to evaluate 
uranium monocarbide's ability to 
withstand radiation damage, there is 
reason to believe that it wil l be as 
serviceable under operating conditions 
as is uranium dioxide. Research now 
in progress at Battelle should do much 
to clear up this point. 

4. Uranium monocarbide can be 
processed into fuel elements by several 
methods. The fact that casting is a 
low-cost fabrication technique and 
uranium monocarbide can be cast 
speaks well for this material, which 
behaves in some ways like a metal 
and in other ways like a nonmetallic. 

While Dickerson and Rough con­
sider uranium monocarbide a "lead­
ing candidate" for the reactor fuel of 
the future, they are quick to point out 
that this material has some obvious 
limitations. It has no resistance to cor­
rosion by water, so it wil l not be 
suitable as a fuel for water-cooled re­
actors, unless some means is found to 
improve its corrosion resistance. More­
over, powders of uranium monocar­
bide are highly flammable and must 
be handled in a special atmosphere 
during fabrication. Finally, there is 
the possibility that other handling 
problems might develop in the chemi­
cal reprocessing of spent fuel. 

Despite the many questions which 
remain unanswered at this time, and 
despite some known limitations, ura­
nium monocarbide must still be con­
sidered as a "major candidate" to fi l l 
future needs for an economical reac­
tor fuel material, say metallurgists 
Dickerson and Rough. 
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D E N V E R 

M I L L 

D E S I G N 

C O M P L E T E 

MILL D E S I G N 

One Source— 
One Rcsponsi'bi'fify 

You get the advantage of many years of field, operating, 
design and laboratory experience. You gain by our first­
hand contact with successful mills all over the world. 
Use DECO's complete service of: {!) testing your ore, 
(2) providing flow sheets, (3) designing mill layout, 
(4) providing complete mill equipment. Assures you the 
best, rnost practical and economical way to process your 
ore. Saves you time and money. For assistance in planning, 
designing or expanding your mill, write, wire or phone. 

^ D E N V E R E Q U I P M E N T C O . 
1400 17th Street • Phone CHerry 4-4466 • Denver 17, Colorado 

New fork • Chicogo • Toronlo • Voncouver ' Mexico, D.F. • London • Johannesburg 

A E C Employee Receives 
Performance A w a r d 

John A . Patterson, chief of the Ore 
Reserves Section at the Grand Junc­
tion Operations Office of the Atomic 
Energy Commission, has received a 
superior performance award and a 
check for $300 in recognition of the 
outstanding manner in which he has 
performed his duties during the past 
three years. The award was made 
Apr i l 27 under the A E C incentive 
awards program which provides cash 
or honorary certificates, or both, for 
outstanding service in government. 

Idaho Properties Acqu i red 
By Rare Metals Firm 

The $11,000,000 holdings of Sal­
mon Uranium and Idaho Thorium 
Companies and other properties in the 
Lemhi Pass area of Montana and 
Idaho were recently acquired by Nu­
clear Fuels and Rare Metals Corp. 
of Pocatello and Los Angeles. Wi th 
over 2,000,000 tons of ore ready to 
mine and estimated reserves of over 
100,000,000 tons, D . B. Lewis, presi­
dent of Nuclear Fuels, states this is 
the largest ore body of thorium-bear­
ing and rare earths known on the 
North American continent. 

A new $250,000, 100-tons-per-day 
mill and plant facility completed in 
1959 by the Salmon River Uranium 
and Development Co. has been ac­
quired by Nuclear Fuels, and more 
machinery and equipment is being 
added to concentrate and up-grade 
thorium and rare earths under the 
Nuclear Fuels' process. 
A r m y Engineers Testing 
Ai rborne Tellurometer 

The tellurometer, an electronic dis­
tance measuring instrument which 
eliminated the time-consuming taping 
method used in surveying, has now 
gone airborne. 

Currently being tested by the U . S. 
Army Engineer Research and Devel­
opment Laboratories, Fort Belvoir, 
Va., the airborne tellurometer is ex­
pected to provide a position determi­
nation or a distance measurement up 
to 150 miles with a high degree of 
accuracy. The range of the ground 
tellurometer is 40 miles. In addition, 
the airborne equipment w i l l not be 
hampered by line-of-sight restrictions, 
such as curvature of the earth and 
mountains, which limit the operation 
of the ground instrument. 

The Airborne Tellurometer is sim­
ply the application of ground "^lell-

urometer microwave phase compari­
son ranging techniques to aircraft use. 
Equipment necessary for field opera­
tions includes the airborne master 
equipment and ground remote station 
equipment. 

Dawn Mining Compony 
Uranium Con t rac t Extended 

A uranium concentrate purchase 
contract between the Atomic Energy 
Commission and Dawn Mining Co., 
operators of a 400-ton-a-day uranium 
processing mill at Ford, Wash., has 
been extended to Dec. 31, 1966. The 
new contract with Dawn is in accord­
ance with the Commission's announce­
ment of November 24, 1958, which 
provides for the purchase of appropri­
ate quantities of U^Os in the 1962-
1966 period from ore reserves devel­
oped prior to Nov. 24, 1958. 

T'he first A E C contract with Dawn 
was signed on Aug. 9, 1956, and the 
mill delivered the first uranium con­
centrate to the Commission in Sep­
tember of 1957. The plant site is near 
Ford, in Stevens County, Wash., ap­
proximately 40 miles northwest of 
Spokane. Commercial deposits of ura­
nium ore were first discovered in this 
area in the fall of 1954. 

If P I P I N G i s in y o u r p l a n s 
Let S T E A R N S - R O G E R p r e f a i 3 r i c a t e it 
T h e f a c i l i t i e s a n d t h o s k i l l s a r e a v a i l a b l e h e r o , i n t h o m o s t m o d o r n a n d c o m p l e t e p i p e 

f a b r i c a M n g s h o p i n t h i s r e g i o n , t o p r o v i d e v^ 'ha tev i u i r e d in p i p i n g . W o i n v i t e y o u r 

i n q u i r y f o r e v e r y j o b , l a r g e o r s m a l l . 
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A v o i l a b i l i t y of Uranium 
Studied by Dr. S ta r r 

A study of the availability of ura­
nium recently completed by Dr . 
Chauncey Starr, president of Atomics 
International, wi l l be published by 
Uranium Institute of America. 

Dr . Starr found that we have 
enough uranium resources today to 
fuel atomic reactors (based on con­
servative rates of growth in nuclear 
power) until the year 2005. This as­
sumes the price would average $8 per 
pound of UsOs, and that with ade­
quate markets, today's reserves would 
be doubled through exploration. 

Dr . Starr also found that we could 
increase our uranium resources mate­
rially with an increase of price; that 
if the price were increased from $10 
to $26 per pound, U . S. uranium re­
sources would increase by a factor of 
6.8. 

A U I O press release states that 
such price increases would only slight­
ly effect the price of power produced 
by nuclear reactors. It points out that 
at a cost of $23 per pound for ura­
nium power costs would increase 
only 0.5 mill-—an increase that could 
be offset by improvements in nuclear 
power technolog5^ 

G l a c i e r W a t e r Supply System 
Developed by A r m y Engineers 

A n ingenious sj'stem to provide 
large quantities of water to satisfy 
man's requirements when living on a 
glacier has heen developed by the U.S . 
Army Engineer Research and Devel­
opment Laboratories, Fort Belvoir, 
Va. 

Basically, the system involves melt­
ing a 3 to 4 foot diameter hole into 
the dense ice layers of the glacier. 
W i t h continued melting in the dense 
glacial ice a "bell shaped" cavity is 
formed and the water produced is 
pooled in a subsurface pond. The 
water is then pumped to the surface 
when needed by a submersible type 
well pump. Steam generated at the 
surface is piped to a special drilling 
tool to make the initial hole and later 
to a melting-pump tool for subsequent 
production of water in the ice cavity. 

Changing Your Address? 
NOTIFY US P R O M P T L Y 

The Mines Magazine 
Golden, Colo. 
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W. Bruce Barbour, '37 
Consui+ing Petroieum Engineer 

Oii & Gas Valuations 
911 Bank o f the S W Bldg. 

Hous ton 2 Texas 

Carl F. Beilharz. '25 
Consulting Petroleum Geologist 

7! I M a i n B ldg . , Room 613 

Hous ton 2 Texas 

Robert L, Bolmer, '44 

U. S. Bureau of Mines 

Lakewood C o i o . 

A. Hartwell Bradford. '09 

609 S o . G r a n d A v e . 

Los A n g e l e s 17 C a l i f o r n i a 

Edward J. Brook, '23 
President 

McEiroy Ranch Company 
405 Fort W o r t h Na t i ona l Bank B ldg . 

Fort W o r t h 2 Texas 

For Dependable Blasting 

SAFETY FUSE 
Sylvanite Black Monarch 

Black Aztec Orange Aztec 

T H E R M A L I T E I g n i t e r C o r d 

S P I T T E R C O R D C o n n e c t o r s 

Q U A R R Y C O R D 

and other accessories. 

PRIMACORD 
Plain No. 54 Reinforced Plastic 
Wire Countered Plastic Reinforced 

Detacord 

The National Fuse & Powder Co. 
380T Delgany Street 

DENVER 5, C O L O R A D O 

FOR 

H O M E — F A R M 

BUSINESS AND INDUSTRY 

COLORADO CENTRAL POWER CO. 

E n g l e w o o d , C o l o r a d o 

"The Friendly People" 
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OPENING A NEW ERA IN PERCUSSION DRILLING... 

N e w P R 1 2 3 G A R D N E R - D E N V E R 

P o w e r R o t a t i o n R o c k D r i l l 

A B S O L U T E 
C O N T R O L 

UP TO 30% FASTER 
PENETRATION 

SELECTIVE DRILLING 

NO ROTATION 
PARTS IN CYLINDER 

N e w G a r d n e r - D e n v e r P R 1 2 3 gives y o u r o p e r a t o r abso lu te a n d 

i n d e p e n d e n t c o n t r o l o f a l l t l iese v i t a l f u n c t i o n s : 

—efficient gear motor supplies rotation in either 
direction, even when drill is not impacting. 
Three rotational speeds. 

—separate control provides drill impact without 
rotation. Percussion can be varied from light to 
heavy blows, and used to loosen couplings or 
stuck steel. 

—use light percussion and rapid rotation for soft 
formations . . . or heavy impact and slow rota­
tion for driUing hard rock. 

ROTATION 
WITHOUT 

IMPACT 

IMPACT 
WITHOUT 

ROTATION 

IMPACT 
A N D 

ROTATION 

N e w P R 1 2 3 uses a U h a m m e r ene r gy f o r percuss ion . T h e r e ' s n o r o t a ­

t i o n a l d r a g o n p i s t o n h a m m e r . R e s u l t s : faster h a r d - r o c k d r i l H n g 

t h a n ever be fore . D e p t h o f h o l e does n o t a f fec t d r i l H n g speed. 

N o w y o u r d r i l l e r c a n select t h e r i g h t c o m b i n a t i o n o f r o t a t i o n speed , 

i m p a c t force , f eed pressure a n d hole b l o w i n g f o r fastes t p e n e t r a t i o n 

i n a n y t y p e o f r o c k — c a n c h a n g e d r i l l i n g a c t i o n as s o o n as t h e b i t 

h i t s a n e w f o r m a t i o n . 

N e w P R 1 2 3 h a s n o r i f le b a r , r a t c h e t r i n g , p a w l s , o r o ther i n t e r n a l 

r o t a t i o n p a r t s t h a t f r e q u e n t l y cause t r o u b l e . R o t a t i o n is s u p p l i e d 

b y a n ef f ic ient gear m o t o r , a n d a t o r s i o n b a r a b s o r b s r o t a t i o n a l 

s h o c k b e t w e e n s h a n k a n d m o t o r . 

I n d e p e n d e n t p o w e r r o t a t i o n is a t i m e - s a v e r . R o t a t i o n w i t h o u t i m ­

p a c t p e r m i t s p o w e r c o u p l i n g o f t h r e a d e d r o d w i t h o u t t h r e a d d a m ­

age. R e v e r s e r o t a t i o n speeds u n c o u p H n g w h e n c o m i n g o u t o f t h e 

ho le . I n d e p e n d e n t p o w e r r o t a t i o n also he lps free s t u c k steel . 

Specifications: Piston diameter: 43^". Length: 38^". Weight, less mounting: 290 pounds. 

E Q U I P M E N T T O D A Y FOR THE C H A L L E N G E O F T O M O R R O W 

POWER COUPLING 
AND UNCOUPLING 

Gardner-Denver Company, Denver, Colorado; puincy, Illinois 
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TECHNICAL SOCIETIES and ASSOCIATIONS 
Wyoming Mining Associat ion 

T h e J u i y i ssue o f T H E M I N E S M A G ­
A Z I N E w i l l p resen t c o v e r a g e o f t he W y ­
o m i n g M i n i n g A s s o c i a t i o n c o n v e n t i o n 
h e l d J u n e 10-11 at J a c k s o n L a k e L o d g e 
i n G r a n d T e t o n N a t i o n a l P a r k . 

Denver Mining Ciub 
O f f i c e r s a n d m e m b e r s o f the D e n v e r 

M i n i n g C l u b e x t e n d a c o r d i a l i n v i t a t i o n 
to a l l m i n i n g a n d m e t a l l u r g i c a l e n g i n e e r s , 
a n d those i n t e res ted i n the f i e l d s , to 
a t t e n d a n y o f the l u n c h e o n m e e t i n g s h e l d 
e a c h W e d n e s d a y n o o n i n the D e n v e r 
D r y G o o d s T e a R o o m . 

Semiconductors Convene 
A u g . 29-31 in Boston 

T h i r t y - f o u r t e c h n i c a l p a p e r s w i l ! be 
p r e s e n t e d by top e n g i n e e r s a n d sc ien t i s ts 
o f m a j o r c o r p o r a t i o n s , p r o f e s s i o n a l a n d 
e d u c a t i o n a l i n s t i t u t i ons , a n d U . S . s e r v ­
ices at the C o n f e r e n c e o n M e t a l l u r g y o f 
E l e m e n t a l a n d C o m p o u n d S e m i c o n d u c t o r s 
to be h e l d A u g . 29-31 at B o s t o n , M a s s . 
T h e c o n f e r e n c e is s p o n s o r e d by the S e m i ­
c o n d u c t o r s C o m m i t t e e , I ns t i t u te o f M e t a l s 
D i v i s i o n o f the M e t a l l u r g i c a l Soc ie t y , a n d 
the B o s t o n Sec t i on o f A I M E . 

MAGNETOMETERS 
Vertical Force 

SALES-RBNTALS* REPAIRS 
G E O P H Y S I C A L I N S T R U M E N T 

& S U P P L Y C O . 

I t U BROADWAY, DEHVER 2, COLO. 

TAbor 5-89M A. A. DANISH. Mgr. 

Special ized 
Engineering and 
Equipment Service 

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

Equipment Consultants—Design 

Distributor 
L E D E E N M A N U F A C T U R I N G C O . 

Va lves — C y l i n d e r s — A c t u a t o r s 
S H E P A R D - N I L E S C R A N E & H O I S T 

C r a n e s — Ho is t s 

P A T T E N ENGINEERING C O . 
1795 Sheridan Denver 14, Colo. 

BE 7-0433 

Physical Metal lurgists Meet 
Ju ly 11-12 in Estes Parle 

E m i n e n t U . S . a n d B r i t i s h a u t h o r i t i e s 
w i l l p r e s e n t t e c h n i c a l p a p e r s at the C o n ­
f e rence o n the R e s p o n s e o f M e t a l s to 
H i g h - V e l o c i t y D e f o r m a t i o n to be h e l d 
f i l l y 11-12 at Es tes P a r k , C o l o . , by the 
M e t a l l u r g i c a l Soc i e t y o f A I M E . P a p e r s 
s h o u l d p r o v i d e a n s w e r s to some o f the 
ques t i ons r a i s e d c o n c e r n i n g the c h a r ­
ac te r i s t i c s o f v a r i o u s m e t a l s u n d e r f a s t 
d e f o r m a t i o n ra tes . 

I n a n n o u n c i n g the c o n f e r e n c e , the 
M e t a l l u r g i c a l S o c i e t y s a i d r e c e n t l y : 

" I t h a s l o n g been k n o w n t h a t m a t e r i a l s 
a r e ap t to b e h a v e d i f f e r e n t l y at f a s t 
d e f o r m a t i o n ra tes t h a n they do at s l o w 
ones . O n the a p p l i e d l e v e l , i t h a s been 
f o u n d r e c e n t l y t h a t some m e t a l s s u c h as 
m o l y b d e n u m t h a t a r e o t h e r w i s e b r i t t l e , 
a n d a l l bu t u n w o r k a b l e , c a n be e x t r u d e d 
s u c c e s s f u l l y i f done u n d e r e s s e n t i a l l y e x ­
p l o s i o n l o a d i n g ra tes . 

" A l s o , r ecen t l y , i t h a s been o b s e r v e d 
t h a t s c a b b i n g f r a c t u r e o f a r m o r p l a te 
m a y be i n d u c e d by e x p l o s i v e s u n d e r c o n ­
d i t i o n s i n d i c a t i n g u n e x p e c t e d l y _ h i g h 
f r a c t u r e s t resses. W h e n p r o p e r l y sub jec ted 
to shock w a v e s , m e t a l s m a y e s s e n t i a i i y , 
w i t h o u t p l a s t i c d e f o r m a t i o n , be h a r d e n e d 
as m u c h as i f t h e y h a d been p l a s t i c a l l y 
d e f o r m e d 9S p e r cent . T h e s e f i n d i n g s 
h a v e l e d to the a d o p t i o n o f h i g h - v e l o c i t y 
d e f o r m a t i o n t e c h n i q u e s to f o r m l a r g e 
f o r g i n g s , to f o r m l a r g e s h e e t - m e t a l c o m ­
ponen ts , to h a r d e n se lec ted p a r t s of c o m ­
p o n e n t s , a n d to e x t r u d e p a r t s o f m e t a l s 
h e r e t o f o r e r e g a r d e d as e s s e n t i a l l y u n -
f a b r i c a b l e . 

" M a n y o f these d e v e l o p m e n t s h a v e oc ­
c u r r e d w i t h i n c o m p l e t e p a r t i c i p a t i o n o f 
the m e t a l l u r g i c a l p r o f e s s i o n . A s a resu l t , 
the m e t a l l u r g y o f these p rocesses o c c u r ­
r i n g at h i g h ra tes is p o o r l y u n d e r s t o o d 
a n d i n c o m p l e t e l y d e s c r i b e d . T o e f f ec t a n 
e x c h a n g e o f s u c h i n f o r m a t i o n as h a s been 
d e v e l o p e d bu t no t p u b l i s h e d , to a f f o r d d i s ­
c u s s i o n o f c o n t r o v e r s i a l a r e a s by b r i n g ­
i n g t o g e t h e r the l e a d i n g e x p e r i m e n t a l i s t s 
i n the f i e l d , to c o m p i l e i n one p u b l i c a t i o n 
a s u m m a r y o f the mos t i m p o r t a n t c u r r e n t 
r e s e a r c h p r o g r a m s i n the f i e l d , a n d to 
s t i m u l a t e m o r e w o r k i n t h i s f i e l d , m e m ­
be rs o f the P h y s i c a l M e t a l l u r g y C o m ­
m i t t ee of A I M E e x p l o r e d the p o s s i b i l i t y 
of s u c h a c o n f e r e n c e a n d f o u n d en thus ­
i a s m f o r a m e e t i n g of th is k i n d , 

" T h e oi ] ly p r e v i o u s c o n f e r e n c e r e l a t e d 
to the sub jec t w a s he ld u n d e r the a u s -

Concentrate Minerals Sharrsly, 
Economically this Efficient W a y 

T h e S v i p e r D u t y ® tahle offers mineral connen-
tvation at its best. Not only do you frft highest 
Srade concentrates and lean, lean tailings, hvit 
the volume of recirculated middlings is so re­
duced that you have room for many more tons 
of new feed per day while saving wear and tear 
on your ci'-eulatinf enuipnifut. 

F o r convincing' proof, send for Bulletin IIS-C. 

T H E D E I S T E R C O N C E N T R A T O R C O . , I N C . 

The Original Deister Co., Estafallsfied 1906 
937 Glasgow Ave. Fort Wayne 3, Indiana 

p ices o f the I n s t i t u t i o n of M e c h a n i c a l E n ­
g i n e e r s i n L o n d o n i n A p r i l 1957 a n d d e a l t 
no t so m u c h w i t h the m e t a l l u r g i c a l a s ­
pects as w i t h the p h e n o m e n o n o l o g y o f 
h i g h e r s t r a i n r a t e s . " 

T h e N a t i o n a l Sc ience F o u n d a t i o n i s 
s u p p o r t i n g the c o n f e r e n c e w i t h a g r a n t 
tha t w i l l m a k e poss ib le the p a r t i c i p a t i o n 
o f e x p e r t s i n the f i e l d f r o m a b r o a d . P r o ­
c e e d i n g s w i l l be p u b l i s h e d a n d w i l l c o n ­
s t i tu te a n o t h e r v o l u m e i n the ser ies k n o w n 
as " M e t a l l u r g i c a l Soc i e t y C o n f e r e n c e s , " 

Drill ing-Blasting Symposium 
On C S M Campus Oct . 17-19 

A n n o u n c e m e n t h a s b e e n m a d e o f the 
h o l d i n g o f a S y m p o s i u m o n D r i l l i n g a n d 
B l a s t i n g o n the c a m p u s o f the C o l o r a d o 
S c h o o l o f M i n e s i n G o l d e n , C o l o . , on 
Oc t . 17-19 . T h e a g e n d a i n c l u d e s p a p e r s 
w h i c h w i l l be o f i n te res t bo th to the 
p r a c t i c a l m a n i n the f i e l d a n d to tbe a c a ­
d e m i c i n d i v i d u a l . 

T h e d r i l i i n g s y m p o s i a w e r e o r i g i n a l l y 
s t a r t e d b y the U n i v e r s i t y o f M i n n e s o t a 
back i n 1950, a n d th is is the t h i r d i n the 
ser ies o f 10 d e v o t e d s p e c i f i c a l l y to P r o ­
d u c t i o n D r i l l i n g a n d B l a s t i n g . A c o m ­
m i t t ee w h i c h i n c l u d e s r e p r e s e n t a t i v e s 
f r o m the m i n i n g d e p a r t m e n t s o f the U n i ­
v e r s i t y o f M i n n e s o t a , P e n n s y l v a n i a S ta te 
U n i v e r s i t y a n d the C o l o r a d o S c h o o l o f 
M i n e s — as w e l l as a n u m b e r f r o m i n ­
d u s t r y — is w o r k i n g out d e t a i l s o f w h a t 
i s expec ted to be a n u n u s u a l l y i n t e r e s t i n g 
a n d p e r t i n e n t g r o u p o f p a p e r s i n the 
t w o f i e l d s . 

Heavy Geo log ica l Program 
Under W a y in China 

R e d C h i n a is so i n ten t o n s p e e d i n g i ts 
i n d u s t r i a l i z a t i o n t h a t the M i n i s t r y o f 
G e o l o g y h a s i n v o l v e d , i n some a r e a s , 70 
per cen t o f the p o p u l a t i o n i n p r o s p e c t i n g 
f o r n e w m i n e r a l d e p o s i t s . I n one p r o v i n c e 
a l o n e , F u k i e n . i n 1958, some 200,000 peo ­
p le w e r e m o b i l i z e d f o r t h i s p u r p o s e . 
T h e s e " p r o s p e c t o r s " d i s c o v e r e d 2,000 
m i n e r a l o c c u r r e n c e s , i n c i u d i n g SOO o f 
i r o n . T h o u g h the g e o l o g i c a l a d m i n i s t r a ­
t i o n f o u n d i t poss i b l e to check o n l y 5 p e r 
cen t o f the c l a i m s m a d e by n o n - p r o f e s s i o n ­
a l seekers , the ques t pe rs i s t s . 

T h e s e a n d o the r e v i d e n c e s o f the v a s t 
sca le o f R e d C h i n a ' s a c t i v i t i e s i n t h i s p r o ­
g r a m a r e r e l a t e d i n M I N I N G E N G I N ­
E E R I N G , o f f i c i a l m a g a z i n e o f the S o ­
c i e t y of M i n i n g E n g i n e e r s o f the A m e r ­
i c a n Ins t i t u te o f A I M E b y E u g e n e A . 
A l e x a n d r o v , a n e d i t o r o f E N G I N E E R ­
I N G I N D E X . H i s r e v i e w i s a r e p o r t 
b a s e d o n f i v e recen t a r t i c l e s f r o m the 
S o v i e t U n i o n . 

T h e a r t i c l e says t h a t the re a r e 12,000 
g e o l o g i s t s i n the C h i n e s e M i n i s t r y o f 
G e o l o g y , in a d d i t i o n to 11,000 t e c h n i ­
c i a n s . A t o t a l o f 270,000 e m p l o y e e s a r e o n 
the g e o l o g i c a l s e r v i c e r os te r . T h e r e a r e 
14,000 g e o l o g y s tuden ts i n ten e d u c a t i o n ­
a l i n s t i t u t i o n s w i t h 18,000 o the rs i n t e c h -
n i c u m s . B e c a u s e o f the e n l i v e n e d g e o l o g ­
i c a l e x p l o r a t i o n p r o g r a m , f o u r m o r e i n ­
st i tu tes a r e to be o p e n e d , p o i n t i n g to a 
t o t a l e n r o l m e n t o f 30,000 s tuden ts . U l -
t i m a t e b ' , e a c h p r o v i n c e a n d a u t o n o m o u s 
r e g i o n w i l l h a v e a g e o l o g y t e c h n i c u m 
w i t h a to ta l o f 40 ,000 s tuden ts . 

T h e a r t i c l e s tates t h a t C o m m u n i s t 
C h i n a ' s i n f e r r e d r e s e r v e s o f c o a l a r e es t i ­
m a t e d at 1,500 b i l l i o n tons. A l m o s t 30 
p e r cent o f C h i n e s e t e r r i t o r y i s r e p o r t e d to 

(Continued on page 15) 

DIAGONAL DECK 
No. 6 

CONCENTRATOR 

TABLE 
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One-man, one-minute product control on these 

b r a w n y b o u l d e r b u s t e r s I 

Hydroset m e c h a n i s m k e y s S u p e r i o r c r u s h e r p e r f o r m a n c e . 

F o r crushing the hardest materials — year i n , year out — 

Superior crushers have strength where it counts. T h e y lead 

the field i n dependabi l i ty a n d continuous service a n d , at the 

same time, give y o u h i g h capacity a n d low operating costs. 

Best yet, these rock-rugged crushers do i t wi th a flip of 

the switch. W i t h Hydroset mechanism, i t takes one m a n less 

than one minute for complete product control. T h i s exclusive 

mechanism compensates for wear, retains in i t ia l setting or 

changes settings i n less than 60 seconds. Clears jams just as 

easily. Slashes downtime a n d maintenance costs to the bone. 

You'll see all the top-profit advantages in Bulletin 
07B7870A. For your copy, call your A-C representative or 
write Al l i s -Chalmers , Industrial Equipment Division, Mil­
waukee 1, Wisconsin. A-I329 

Deep, curved crushing 
chamber minimizes slip­
page, provides acute 
crushing angle . . . max­
imum capacity. A flip of 
the Hydroset switch 
changes crusher settings 
in less than a minute. No 
loss of production hours. 

Superior ond Hydroset are 
Ailis-Cholmers trodomorki. 
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P R O F E S S I O N A L D I R E C T O R Y 

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

327 First Na t i ona l Bank Bu i ld ing 

A b i l e n e Texas 

BALL ASSOCIATES 
Douglas Ball, '43 

Peter G . Burnett. '43 

Ralph L BoY r̂s. '50 

Richard Fulton, '50 

Werner F. Schneeberger 

Alan M. Bieber 

O i l and Gas Consu l tan ts 

C . A , J o h n s o n B l d g . 
Denver 2, C o l o , 
A L p i n e 5-4878 

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

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

Mining and Metailurgicai Division 
One Wali St. New Yorlt, N. Y. 

DOMINGO MORENO. '22 

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

Sun Marine Drilling Corp. 

2975 W i l s h i r e Bou levard 

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

A. W. Cullen. '36 

K. C . Forcade. '36 
Consulting Geologists 

420 C. A. Johnson Bldg. 

Koystone 4-5385 Denver, Colorado 

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

Kuwait, Persian Gulf 

Ronald K. DeFord, '21 

Graduate Adviser 

DspBrtment of Geology 

The University of Texas 

Austin 12, Texas 

Earlougher Engineering 
Petroleum Consultants — Core Analysis 

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

Tulsa 5, O k l a . 

R. C . Earlougher, '36, Registered Engineer 

GRAY-COCHRANE CORP. 
John N. Gray. '37 E. R. Haymaker, '4! 

W. H. Cochrane 
Petroleum Consuiting and 

Oil Field Management 
203 C. A. Johnson Building 

Denver 2, Colo. AC 2-l2i9 

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, Oil & Water Consultants & Contractors 

Geophysics, Geology & Geochemistry 
Examination-lnlerpretation-Evaluation 

MOBILE MAGNETOMETER SURVEYS 
Walter E. Hainrlchs. Jr., MO 

Box 5471 Tucson, Arii. 
Phone: MAin 2-4202 

Paul M. Hopkins 
Registered Professional Engineer and 

Land Surveyor 
Mining Geologist and Engineer 

Z2Z2 Arapahoe Street P . O . Box 403 

Crestview 9-2313 Golden, Colorado 

Howard E. Itten, '41 
President 

Empire Geophysical Inc. 

6000 Camp Bowie Blvd. Ft. Worth, Texas 

William Crowe Kellogg, '43 
Kellogg Exploration Company 

Geologists—Geophysicists 

3301 N. Marengo Altadena, California 

Sycamore 4-1973 

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

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 

945 R e p o s a d o Drive La H a b r a , C a l i f . 

Charles O. Parker & Co. 
2 i ) 4 Cu r t i s St reet MAin 3-1852 

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

ENGINEERS 
Price List on Request . 

P rompt Service—Accurate Results 

" F r o m S p u d Through F l o o d " 

TWH 
Dr i l l i ng & Development Co. 

H A 4-7493 
J i m Taylor , '50 3865 A l l i son St . 

Pres ident W h e a t R i d g e , C o l o . 

George D. Volk, '35 
Geologist and Petroleum Engineer 

Denver 

i l 3 5 Pet ro leum C l u b B l d g . C H . 4-7431 

4600 E. I7fh A v e . FR . 7-2550 

The Walbridge Company 
Cecil R. Walbridge, '29 

Represen t ing 
PENNSYLVANIA PUMP & 

COMPRESSOR C O . 

Air or gas compressors and 
centrifugal pumps 

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

Elmer R. Wilfley. '14 

Wilfley Contrifugal Pumpi 

Denver, Colo. 

John H. Wilson, "23 
1201 S inc la i r Bu i ld ing 

Ft. W o r t h , Texas 

Harry J . Wolf, '03 
Mining and Consulting Engineer 

3 Glenwood Street Little Neck 63, N.Y. 

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

CHEMICAL BANK NEW YORK 

TRUST C O . 

165 Broadway New York, N. Y. 
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(Continued from page 12) 

h a v e p o t e n t i a l o i l a n d g a s b e a r i n g s t ruc ­
tu res . I n f e r r e d r e s e r v e s o f i r o n o re a r e 
e s t i m a t e d at 100 b i l l i o n tons . T h e i n d i ­
c a t e d r e s e r v e s o f i r o n o re a re f i g u r e d at 
6 b i l l i o n tons . M o r e t h a n 200 t i n d e ­
pos i t s a r e k n o w n . S e v e r a l n e w c o p p e r d e ­
posi ts h a v e been r e p o r t e d . T h e n u m e r o u s 
b a u x i t e depos i t s h a v e no t ye t been a d e ­
q u a t e l y e x p l o r e d . 

T h e S o v i e t U n i o n ' s M i n i s t e r o f G e o l o g y , 
P . Y . A n t r o p o v , r e c e n t l y v i s i t e d C o m ­
m u n i s t C h i n a a n d r e p o r t e d s u b s t a n t i a l r e ­
s e r v e s o f t u n g s t e n , m o l y b d e n u m , a n t i m o n y 
a n d p h o s p h a t e s , a n d , a l so , o c c u r r e n c e s of 
e c o n o m i c v a l u e , o f c h r o m i t e , n i c k e l , g o l d , 
b e r y l l i u m t a n t a l u m , c o l u m b i u m , r a r e 
ea r ths , a n d asbestos . 

Heat Transfer Conference 
Scheduled f o r Aug 14-17 

S o m e of the less e s o t e r i c aspec ts o f h e a t 
t r a n s f e r w i l l be the sub jec t o f s e v e r a l 
p a n e l d i s c u s s i o n s d u r i n g the F o u r t h N a ­
t i o n a l H e a t T r a n s f e r C o n f e r e n c e a n d E x ­
h i b i t o f the A m e r i c a n Ins t i tu te of 
C h e m i c a l E n g i n e e r s a n d the A m e r i c a n 
Soc ie t y o f M e c h a n i c a l E n g i n e e r s a t the 
S t a t l e r H i l t o n H o t e l i n B u f f a l o , N , Y . , 
A u g . 14-17. 

I n a d d i t i o n to a n o u t s t a n d i n g t e c h ­
n i c a l p r o g r a m , s o m e 30 e x h i b i t s w i l l d i s ­
p l a y the la tes t d e v e l o p m e n t s i n th is i n ­
c r e a s i n g l y i m p o r t a n t f i e l d o f e n g i n e e r i n g . 

P a n e l d i s c u s s i o n s w i l l be o n d i s c r e p ­
anc ies b e t w e e n d e s i g n p r o c e d u r e a n d p l a n t 
o p e r a t i o n , m o d e r a t e d by D , Q , K e r n , of 
K e r n A s s o c i a t e s , C l e v e l a n d . P a n e l i s t s 
w i l l be D . J . B e r g m a n ; C . H . B r o o k s , 
S u n O i l C o . , P h i l a d e l p h i a ; C . H . G i l ­
m o u r , C a r b i d e , C a r b o n C h e m i c a l C o . , 
S o u t h C h a r l e s t o n , W . V a . a n d A . C . 
M u e l l e r , D u p o n t , W i l m i n g t o n , D e l , 

O t h e r p a n e l s w i l l be o n h e a t e x c h a n g e r 
s t a n d a r d i z a t i o n , m o d e r a t e d by R , M . 
A r m s t r o n g , C h e s t e r , P a . ; h e a t t r a n s f e r i n 
a d v a n c e d r e a c t o r concep ts , m o d e r a t e d by 
P . A . L o t t e s , a n d o x i d e f u e l h e a t t r a n s ­
f e r , m o d e r a t e d b y R i c h a r d P o w e r s , P i t t s ­
b u r g h , P a . 

ASEE O f f i c e r s Elected 
D r . E r i c A . W a l k e r , p r e s i d e n t o f the 

P e n n s y l v a n i a S ta te U n i v e r s i t y , ia the n e w 
p r e s i d e n t o f the A m e r i c a n S o c i e t y f o r E n ­
g i n e e r i n g E d u c a t i o n . H e w i l l s e r v e f o r 
the y e a r b e g i n n i n g i n J u l y , 1960. 

D e a n M e l v i n R . L o h m a n n o f O k l a h o m a 
S ta te U n i v e r s i t y a n d P r o f . N e w m a n A . 
H a l l o f Y a l e U n i v e r s i t y h a v e been c h o s e n 
as v i c e p r e s i d e n t s , a n d W e n d e l W . B u r ­
ton o f the M i n n e s o t a M i n i n g a n d M a n u ­
f a c t u r i n g C o , h a s been r e - n a m e d t r e a s ­
u r e r . 

T h e se lec t ions a r e the r e s u l t o f a n a ­
t i o n a l m a i i b a l l o t i n g by the 9,300 m e m ­
be rs o f the A S E E , the n a t i o n a l p r o f e s ­
s i o n a l o r g a n i z a t i o n o f c o l l e g e a n d u n i v e r ­
s i ty t eache rs o f e n g i n e e r s . 

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

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

2000 So. Acoma St., Denver, Colo. 

Educational Program 
International in Scope 

Sta t i s t i cs i n d i c a t e U n i t e d States co l l eges , 
u n i v e r s i t i e s a n d o t h e r i n s t i t u t i o n s o f 
h i g h e r l e a r n i n g h a v e m o r e t h a n 57,000 
f o r e i g n c i t i z e n s e n r o l l e d . 

T h i s i n t e r n a t i o n a l e d u c a t i o n a l p r o ­
g r a m i s no t a o n e - w a y s t ree t as m o r e t h a n 
12,000 U . S . c i t i z e n s w i l l c o m p l e t e t h e i r 
s c h o o l i n g a b r o a d th is y e a r w h i c h p e r m i t s 
t h e m t h r o u g h c lose p e r s o n a l a s s o c i a t i o n s 
to p r o j e c t the A m e r i c a n w a y o f l i f e 
a m o n g f o r e i g n n a t i o n a l s . T h e s e i n t e r n a ­
t i o n a l e d u c a t i o n a l p r o g r a m s p r o m i s e l o n g -
r a n g e b e n e f i t s p o l i t i c a l l y a n d e c o n o m i c a l -

l y . 

M o r e f o r e i g n c i t i z e n s s t u d y i n the 
U n i t e d S ta tes t h a n i n a n y o t h e r c o u n t r j ' 
w h i c h p r o m i s e s a bet te r u n d e r s t a n d i n g o f 
A m e r i c a ' s p h i l o s o p h y a i m e d t o w a r d i m ­
p r o v i n g the l o t o f s m a l l n a t i o n s . I n e v i t ­
a b l y t hey r e t u r n be t te r e q u i p p e d to a i d 
i n the d e v e l o p m e n t o f the e c o n o m y a n d 
s t a n d a r d o f H y i n g o f t h e i r n a t i v e l a n d s . 

N o t s u r p r i s i n g i s the f a c t t h a t the v a s t 
m a j o r i t y o f f o r e i g n c i t i z e n s s t u d y i n g i n 
the U n i t e d S ta tes come f r o m the u n d e r ­
d e v e l o p e d c o u n t r i e s w h e r e schoo ls of a d ­
v a n c e d l e a r n i n g c o v e r i n g b r o a d f i e l d s a r e 
e i t he r n o n - e x i s t e n t o r a l l too s c a r c e to 
s a t i s f y the e d u c a t i o n a l needs . 

T h e l a r g e s t n u m b e r comes f r o m the F a r 
E a s t f o l l o w e d i n sequence by L a t i n A m e r ­
i c a , E u r o p e , N e a r a n d M i d d l e E a s t , 
C a n a d a a n d A f r i c a n c o u n t r i e s . 

A I M E Committees to Present 
Nominations f o r A w a r d s 

C o m m i t t e e m e m b e r s h a v e been n a m e d 
by the Soc ie t y of M i n i n g E n g i n e e r s o f 
A I M E to p resen t n o m i n a t i o n s f o r such 
m a j o r a w a r d s as the H a l W i l l i a m H a r d ­
i n g e A w a r d ( f o r o u t s t a n d i n g a c h i e v e ­
m e n t i n the f i e l d o f i n d u s t r i a l m i n e r a l s ) , 
the R o b e r t H . R i c h a r d s A w a r d ( f o r 
a c h i e v e m e n t i n a n y f o r m w h i c h u n m i s ­
t a k a b l y f u r t h e r s the a r t o f m i n e r a l s 
b e n e f i c i a t i o n i n a n y o f i ts b r a n c h e s ) , 
the D a n i e l C . J a c k l i n g A w a r d a n d L e c ­
tu re ( f o r s i g n i f i c a n t c o n t r i b u t i o n s to 
t e c h n i c a l p r o g r e s s i n the f i e l d s o f m i n i n g , 
g e o l o g y o r g e o p h y s i c s } , a n d the P e r c y 
N i c h o l l s A w a r d ( f o r no tab le s c i e n t i f i c 
o r i n d u s t r i a l a c h i e v e m e n t i n the f i e i d o f 
s o l i d f u e l s ) . 

T h r e e o f the a w a r d s , H a r d i n g e , R i c h ­
a r d s , a n d J a c k l i n g , w i l l be c o n f e r r e d at 
the A I M E A n n u a l M e e t i n g i n St . L o u i s 
nex t M a r c h . T h e N i c h o l l s A w a r d w i l l be 
p r e s e n t e d n e x t O c t o b e r i n C h a r l e s t o n , W . 
V a . , a t the J o i n t S o l i d F u e l s C o n f e r e n c e 
o f the S o c i e t y ' s C o a l D i v i s i o n a n d the 
F u e l s D i v i s i o n o f the A m e r i c a n Soc ie t y 
o f M e c h a n i c a l E n g i n e e r s . 

MINERS FOUNDRY & 
MANUFACTURING CO. 

PLANT ESTABLISHED 1862 

M I N I N G , M I L L I N G A N D 

I N D U S T R I A L M A C H I N E R Y 

TUNNEL AND ORE CARS—JUMBOS 

GROUT CONVEYORS. ETC. 

Heavy Repair Facilities 

N E V A D A CITY. C A L I F O R N I A 

P. O . B O X 6 7 

F. Erich Bruhn. '22 
C o l . U . S A . Re t i red 

c/o Pan American World Airways 
G u i d e d M iss i l es Range' Div. 

Patr ick A F B , F lo r ida 

Heinrichs 
Geoexploration Co. 
Walter E. Heinrichs. Jr., '40 
Franklin A. Seward, Jr., '53 

E. Grover Heinrichs 
Box 5671 Tucson, A r i z . 

Chapman, Wood and 
Griswold 

Mining Engineers & Geologists 
P . O . Box 8302 A l b u q u e r q u e , N . M . 
525 Vernon Drive V a n c o u v e r 6, B. C . 

C a b l e : C H A P W O L D 

A. W. Cullen. '36 
and 

K. C. Forcade, '36 
Consulting Geologists 

420 C . A . Johnson B l d g . 
KEystone 4-5385 Denver , C o l o r a d o 

Frank Coolbaugh, '33 
Pres ident 

American Metal Climax, inc. 

500 Fi f th A v e . N e w York, N . Y . 

Robert J . Dalton. '32 

2723 G r a y s b y A v e . 

San Pedro C a l i f o r n i a 

Eugene E. Davis 
Assoc. Ex. '29 

2944 Plum Drive 

C h e y e n n e W y o m i n g 

Roland K. DeFord, '21 
Professor of Geology 

Univers i ty o f Texas 

Aus t i n Texas 

DeWitt C . Deringer, '24 

1808 I9fh St . 

G o l d e n C o l o r a d o 

Alden S. Donnelly, '28 
Exec. V i c e Pres ident 

Honolulu Oii Corporation 

San Franc isco C a l i f o r n i a 

Earlougher Engineering 
Petroleum Consultants—'Core Analysis 

Water Analysis 
3316 E. 21st St . P. O . Box 4597 

Tuisa 9, O k l a . 
R. C . Earlougher, '36, Registered Engineer 
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G O L D I E N M E R C H A N T 
^^iwaud ^eadu t o S e f i / e Y ^ i n e d Ylflen and *\AJive6 

The F i r s t N a t i o n a l B a n k in G o l d e n 

G o l d e n , C o l o r a d o 

G R O W I N G W I T H " M i N E S " 
A N D G O L D E N FOR 48 Y E A R S 

UNDER O N E O W N E R S H I P 

For years " M i n e r s " f rom al l over the 
wor ld have wr i l fen " h o m e " fo r their 
needs in the many qua l i t y l ines of Drugs. 
To i le t r ies , and Pho tog raph i c Supp l i es and 
Equ ipments , to avai l themselves o f our 
g rea te r se lect ions and iov/er p r ices . 

MaW Orders Shipped Any­
where The Day They Arrive 

FOSS DRUG C O . 
The Largest and Finest Deparfmenfal 

Drug Store in the Roclcy 
Mountain >4rea. 

C R 9 - 2 5 9 6 R a y S p a r k s , P r o p . 

SPARKS MOTOR C O . 

• P O N T I A C 

• W I L L Y S J E E P 

• V A U X H A L L 

• G M C T R U C K S 

Sales and Service 

I 3 f h & J a c i c s o n G o l d e n , C o l o . 

T h e L a r g e s t S f o c k o f T e c h n i c a l 

B o o k s in t h e W e s t 

Continued Good Luck 

to all Miners 

STRAWN'S 
S c h o o l a n d O f f i c e S u p p l i e s 

G o i d e n C o l o r a d o 

E n g i n e e r i n g S u p p l i e s 

K & E—Dietzen—Posf 

O u r G o l d e n A n n i v e r s a r y Y e a r 

1 9 1 0 - 1 9 6 0 

Save by Mail—One Day Service 

C u r r e n t E a r n i n g s 41/4% 

I n s u r e d t o $ 1 0 , 0 0 0 b y F S L I C 

THE GOLDEN SAVINGS 

A N D 

LOAN ASSOCAITION 

7 0 1 1 3 t h S t . G o l d e n , C o l o . 

C o m p l i m e n t s o f 

The Duvall-Davison 

Lumber Company 

K O M A C C O L O R I Z E R P A I N T S 

I 3 i 3 F o r d S t r e e t 

G o l d e n , C o l o r a d o 

• G E N E R A L P R I N T I N G 

• P U B L I C A T I O N S 

H o m e o f 

THE OREDIGGER 

Silver Sfa+e Prinfers 

8 0 5 1 / 2 1 3 t h S t . 

P h o n e : C R 9 - 1 4 2 2 G o l d e n 
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C L A S S NOTES 

(Continued frotn page 4) 

H E N R Y W . S N Y D E R a d v i s e s tha t he 
a n d h i s f a m i l y h a v e m o v e d f r o m P a u l s 
V a l l e y , O k l a . , to R u r a l R o u t e 2, L a w r e n c e -
v i l l e , 111. 

R O B E R T L . S T A N S B U R Y ' S a d d r e s s 
is 1443 F r a n c e s L a n e , P l a i n f i e l d , N . J . 

1958 
D O N A L D G . M I L L E R h a s m o v e d 

f r o m W h e a t r i d g e , C o l o . , to 8793 W . 46 th 
A v e . , A r v a d a , C o l o . 

R O B E R T T . R O B E R T S ' a d d r e s s is 
2180 B r a u n R d . , G o l d e n , C o l o . 

P A T R I C K C . R Y A N has m o v e d f r o m 
T o r r a n c e , C a l i f ; , to 100 C i t r u s A v e . , 
D a l y C i t y , C a l i f . 

G E R A L D E . U H L A N D , 4917 S y c a m o r e 
P I . , L y n c h b u r g , V a . , is m e t a l l u r g i c a l en ­
g i n e e r f o r B a b c o c k & W i l c o x C o . 

D O N A L D E . E R I K S E N , 60 B i r c h St. , 
P a r k F o r e s t , 111., i s e n g i n e e r f o r N o r t h ­
e r n I l l i n o i s G a s C o . , o f B e i l w o o d , III. 

J O N H A M L I N ' S n e w a d d r e s s is c / o 
G a r r e t t O i l T o o l s , P . O . B o x 1226, O i l 
C e n t e r S t a t i o n , L a f a y e t t e , L a . 

1959 
W O L F G A N G F . K Y L L M A N , h e a d of 

the e n g i n e e r i n g o f f i c e of I n t e r n a t i o n a l 
M i n i n g C o . , l i v e s at C a s i i l a 1267, L a P a z , 
B o l i v i a . 

R O G E R L . K A E S L E R is ass i s t an t i n ­
s t r uc to r at the U n i v e r s i t y o f K a n s a s . H e 
l i v e s at 2466 N . F o u n t a i n , W i c h i t a 20, 
K a n s . 

W I L L I A M H . B A U E R , e n g i n e e r i n g 
g e o l o g i s t f o r S o n o m a C o u n t y , F l o o d C o n ­
t r o l & W a t e r C o n s e r v a t i o n D i s t r i c t , l i v e s 
at 1838 W i l l S c a r l e t t L a n e , S a n t a K o s a , 
C a i i f . 

M A R S H A L L G . B E H R E N S is c i v i l en ­
g i n e e r i n g ass i s tan t o f L o s A n g e l e s C o u n t y . 
H e l i v e s at 837 W . B e v e r l y B l v d . , W h i t ­
t i e r , C a l i f . 

L E S L E Y O . B O N D ' S a d d r e s s is 902 
W y o m i n g , R o c k S p r i n g s , W y o . 

D O N A L D E . D A L T O N , d i s t r i c t e n g i ­
nee r , F a r E a s t , A P O 18, S a n F r a n c i s c o , 
C a i i f . , g i v e s h i s m a i l i n g a d d r e s s as 2723 
G r a y s b y A v e . , S a n P e d r o , C a l i f . 

L T . W I L L I A M R . M I L L S , J R . , second 
l i e u t e n a n t U S M C R , g i v e s h i s a d d r e s s as 
B O Q N A S , P e n s a c o l a , F ! a . 

F R E D H . P A T T E R S O N l i v e s at 412 
V a l p a r a i s o R d . , O a k R i d g e , T e n n . 

A Y T E K I N T I M U R m a y be a d d r e s s e d 
c / o U n i v e r s i t y o f C a i i f o r n i a . D e p a r t m e n t 
of G e o l o g y , B e r k e l e y 3, C a H f , 

1960 
W A R R E N A R N O L D , e m p l o y e d by 

E x e t e r D r i l i i n g C o . , l i v e s a t 1260 L o g a n 
St., A p t . 304, D e n v e r , C o l o . 

B . F R A N K P O R T E R h a s m o v e d f r o m 
G o i d e n , C o l o . , to 705 E . G i e n o o k s B l v d . , 
G l e n d a l e , C a l i f . 

R O B E R T A . S U L T Z B A C H , ass i s tan t 
g e o p h y s i c i s t f o r B e a r C r e e k M i n i n g C o . , 
l i v e s at 2533 E . W a t e r St. , T u c s o n , A r i z . 

e J . . . 

C ^ { a A d o f 60 

Robert W. Evans, '36 
Sales Engineer 

The Stearns-Roger Mfg. Co. 

Denver C o l o r a d o 

Donald I. Gahagan, '27 
Tennessee Gas & Oil Co, 

H o u s t o n Texas 

Congratu la f ions 

to 

Class of I960 

f rom 

The 

Class of 1927 

MiNERS 

W h e n thinking of 

real estate, think of 

G O L D E N 

R E A L T Y 

C L I F F E V A N S 

12131/2 W a s h i n g t o n 

G o i d e n C o l ( 

Yout Community 

Department Store 

E A K E R S 

• 

OPEN EVERY 
EVENING 

TILL 8:00 P.M. 
• 

G O L D E N , C O L O R A D O 

THE HOLLAND HOUSE 

C R 9 - 2 5 9 4 

Congratulations fo the greatest 

school of its kind in the wor ld— 

THE COLORADO 

SCHOOL OF MINES 

IF Y O U A R E DINING OUT 

MEET THE C R O W D A T — 

Golden's Finest 

Resfauranf 

Chicken in a Basket 

and Steaks 

d u d ' s 

GOLDEN LIQUORS 

"Never Low in Spirits' 

C o n g r a t u l a t i o n s a n d B e s t W i s h e s 

13 th & F o r d G o l d e n 

JUANITA'S 

A C E H I T A V E R N 

C o n g r a t u l a t i o n s T o A 

S w e l l B u n c h O f F e l l o w s 

1 2 1 6 W a s h i n g t o n G o l d e n 
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P L A N T NEWS 
Stone Appointed by Le Roi 
As Regional Sales Manager 

Appointment of Thomas E . Stone 
as Mountain Region sales manaf^er, 
with headquarters at 610 Farmer's 
Union Bldg., Denver, Colo., has been 
announced hy Le Roi Division, West­
inghouse A i r Braite Co., Milwaukee, 
Wis. He wi l l guide Le Roi sales and 
service programs in Colorado, Utah, 
eastern Idaho, Wyoming, Montana 
and the western parts of North Da­
kota, South Dakota and Nebraska. 

Ed White, '36, who is president of 
Denver-Air Machinery Co., 1421 
Blake St., Denver 2, Colo., is the 
local distributor. Le Roi is a manu­
facturer of air tools and both portable 
and stationary tj'pe air compressors 
for the mining, construction and gen­
eral industries markets. 

Floyd B. Odium Retires 
As Chai rman of At l a s C o r p . 

Floyd B. Odium, a native of Colo­
rado, has announced his retirement as 
chairman of the board of Atlas Corp., 
investment company he founded more 
than 30 years ago. 

In a personal letter accompanying 
the company's annual report to stock­
holders, M r . Odium, 68, said his re­
tirement as chief executive and direc­
tor would take elfect immediately. 
Succeeding him as chief executive is 
David A . Stretch, who has been presi­
dent of the company since 1958. The 
post of chairman of the board has 
been abolished. 

In recent years, Odium pioneered 
the development of uranium mining, 
assembling the largest independent 
uranium mining company in the 
United States. 

Ke r r -McGee Technical A i d 
Given Company in Brazil 

Kerr-McGee O i l Industries, Inc. 
has signed a contract with Uniao 
Brasil Bolivia de Petroleo S.A. The 
agreement calls for Kerr-McGee to 
provide administrative and technical 
services on a 661,420-acre concession 
owned by Uniao and designated Bra­
zilian Area " B , " near Camiri, Bolivia. 
Company representatives are already 
at work in the area. 

(Continued on page 19) 

K I S T L 

B e 6 l WULA . . . 

d a A A of 60 
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J . K. Houssels, '22 

H o t e l T rop icana 

Las V e g a s N e v a d a 

R. E. Knight, '07 

A l l i a n c e Na t i ona l Bank 

A l l i a n c e Nebraska 

Albert L Ladner. '27 

3362 Del M o n t e Dr. 

Hous ton 19 Texas 

Ronald F. Lestina, '50 

Seologica! Consultant 

202 Ma jes t i c B l d g . Denver , C o l o . 

John F. Mann, Jr., '43 

and Associates 
Consulting Groundwater Geologists 

945 R e p o s a d o Drive La H a b r a , C a l i f . 

R. A. McClevey. '32 

Box 537 

O t t a w a Il l inois 

Vincent Miller, '35 
Exploration Service Company 

Box 1289 

Bartiesvil le O k l a h o m a 

Harold L Muench, '40 

3818 Q u i t m a n St . 

Denver C o l o r a d o 

Wendell C . Munson, '27 

H O I 8th St., A p t . I 

A l exand r i a V i rg in ia 

M. Jordan Nathason, '36 

1625 Brae Burn R d . 

A l t a d e n a C a l i f o r n i a 

Ken Nickerson, '48 

2001 W a s h i n g t o n A v e . 

G o l d e n C o l o r a d o 
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STANDARD METALS CORPORATION 

Russell L. Wood, '49 Assistant General Manager 
Robert R. Ward, '51 Chief Engineer 
Robert M. Hurst, '52 Superintendent, Shenandoah Unit 
Jack H. Dressel, '50 Superintendent, Micawber Unit 
Frank E. Siegfreid, '49 Superintendent, Sunnyside Unit 
Edgar T. Hunter, '53 Sunnyside Unit 
Gordon Bruchner, '58 Shenandoah Unit 
Robert Elder, '58 Shenandoah Unit 

Dale Nix, '26 

Arabian American Oil Co. 

505 Park A v e . N e w York 22, N . Y . 

C. E. Osborn. '33 
Limited Partner and General Manager 

H o m e s t a k e - N e w M e x i c o Partners 

1033 Ches tnu t St. G r a n t s , N . M . 

Oran L. Pack, '26 

Consulting Petroleum Geologist 

212 Ma jes t i c B ldg . Denver 2, C o l o . 

L J . Parkinson, '23 
Mining Department 

Colorado School of Mines 
G o l d e n C o l o r a d o ' 

C. W. Payne, '38 
Exploration Consultant 
Geology - Geophysics 
812 C o n t i n e n t a l B l d g . 

Fort W o r t h Texas 

Don H. Peaker, '32 

Box 1595 

Puebic C o l o r a d o 

P L A N T NEWS 

(Continued from page 18) 

New Gypsum Plant 
In Port Tampa, Fla . 

National Gypsum Co. has started 
construction of a large new gypsum 
plant at Port Tampa, Fla. The plant 
wi l l cost several million dollars and 
site and foundation work has begun 
on the 30-acre plant site on Tampa 
Bay. It wi l l manufacture gypsum 
wallboard, lath, sheathing and plas­
ters for the growing Florida building 
maricet. It wi l l be supplied with gyp­
sum ore by ship from the company's 
vast Nova Scotia gypsum deposits. 

Flick-Reedy Wins A w a r d s 

Flick-Reedy Corp. opened its new 
plant in Bensenville, 111. last July and 
on May 22 it received two awards: 

(1) The Plant of the Year Award 
(for heing one of the Ten Top Plants 
of the Year) given by Factory Maga­
zine, and 

(2) The Silver Anvi l Award {for 
meritorious public relations program) 
presented by the American Public Re­
lations Association. 

(Continued on page 52) 

H.C.Price Co. 

pacing the pipeline 

construction industry 

for more than 

a quarter 

century ^ 

P I P E L I N E 

H C P R I C E C O 
C O N S T R U C T O R S 

price toweir 

B A R T L E S V I L L E . O K L A H O M A 

C I C Y r A C O N V E Y O R B E L T 

r L C A V V ® F A S T E N E R S 

d «K ^ 

Compression plates, properly spaced teeth, 
precision-made bolts and nufs assure . . . 

tremendous holding power at the v i t a l point! 

P o s i t i v e g r i p p i n g a c t i o n o n 

b o t h s i d e s o f b e l t . . . t r o u g h 

n a t u r a l l y . . , d i s t r i b u t e p u l i 

o r t e n s i o n e v e n l y a c r o s s 

| o i n t . , . r e d u c e m a i n t e ­

n a n c e h e a d a c h e s . 

Available In Steel, 
Monel, Stainless, Everdur 
Also Promo! top plates. 

Order from your distributor, or write 
to us for Bulletin F-112. 

" F O R T H E S P L I C E 

"25-PAK" contains enough 
fasteners to join common 
belt widths. 

O F A L I F E T r M E ' 

4628 lEXINGTON ST. 

STEEL L A C I N G C O M P A N Y 

CHICAGO 44, ILLINOIS 
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C O L O R A D O S C H O O L O F IVIINES 

I960 Commencement 

"The future of mankind depends upon how diligently 
we apply ourselves to the search for new knowledge in 
our respective fields" Secretary of Interior Fred A . Seaton 
told graduating seniors at the 86th Annual Commence­
ment of the Colorado School of Mines, May 27, in Stein­
hauer Fieldhouse. 

Asserting that in the modern world knowledge has 
come to equate itself with power—power which can be 
quickly translated into action, Seaton said that for this, 
if for no other reason, the frontiers awaiting expioration 
by well-trained scientists and engineers are more intri­
guing, more fraught with promise, more critical many 
times over than those faced by the intrepid explorers of a 
century ago. We must seize every opportunity, he said, 
to push back the endless frontiers of ignorance. 

Seaton explained that society has moral obligations it 
can ignore only at the peril of its own destruction and 
that as free men in a free system, we have certain responsi­
bilities and obligations. One of these obligations, Seaton 
declared, is to foster an environment of freedom for sci­
entific inquiry and technological advance. He continued: 

"There must be no forcing of a modern Galileo to 
recant; no discrimination against an Einstein of the next 
generation which forces him to flee the wrath of whoever 
holds governmental power; no worshipping at the altar 
of conformity so as to stifle the enthusiasm and creativity 
of imaginative and questioning men." 

He warned that we must always be on guard against 
the centralization of education, in whatever guise. Other­
wise, those in control could have the opportunity to turn 
out a nation of carbon copies of themselves. A t the best, 
he said, that couid lead oniy to stagnation; at the worst, 
it could easily become the path to regimentation and lead 
to our ultimate destruction. 

Pointing out that one of the principal reasons for this 
nation's strength has been its massive diffusion of power, 
of knowledge, of skills, and of initiative going down to 
the very roots of our economic and social system, Seaton 
told Mines' graduates that to him, this principle also 
applies to the minerals industry and to our economic sys­
tem as a whole. "Progress comes best through orderly 
change," Seaton affirmed, "and change is impeded when 
individual and group freedom is unnecessarily limited." 

Seaton told seniors that a second obligation of society 
is to do its utmost to assure that the revolution in science 
and technology leads to the elevation of man and the 
betterment of his lot rather than his destruction. He 
reminded his audience that today, the price of war would 
defy comparison with that of all the wars of history— 
with the very existence of humanity itself at stake. 

"Our responsibility to society cannot be delegated ex­
clusively to scientists working in a laboratory, or to gen­
erals or kings or prime ministers or presidents," Seaton 
concluded. "It is part of the responsibility of every hu­
man being. You, as members of the 1960 graduating class 

20 

-r Commencemenf Procession about to enter Steinhauer Fieidhouse. 

of the Colorado School of Mines have been prepared to 
contribute much to your professions and to the good of 
society here at home and abroad. I have every confidence 
that you wil l do so by giving of yourselves in ful l measure. 
Toward that end, you have my congratulations on win­
ning your diplomas and my very best wishes for the fu­
ture." 
H o n o r a r y D o c t o r o f E n g i n e e r i n g 

Secretary Seaton was awarded the honorary degree of 
Doctor of Engineering by Dr . John W Vanderwilt, presi­
dent of Mines. His citation read: 

"Cabinet member, top-level adviser for the Republican 
Party, and newspaper publisher, Fred A . Seaton has gained 
recognition for his outstanding service to our nation. 
Known for his administrative skill, his broad understand­
ing of politics, and his concern with the country's welfare, 
he has performed a number of key assignments as assistant 
to President Eisenhower, Assistant Secretary of Defense, 
and currently as Secretary of the Interior. His long-stand­
ing interest in politics extends back to his college days, 
and includes presidential campaign work, terms in the 
state legislature and service as a U . S. Senator from Ne­
braska. President of several publishing companies, his 
achievements as a newspaper executive have been recog­
nized by, his election to the presidencies of the Associated 
Press Newspapers of Nebraska and the Inland Press As-
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sociation. He is a Trustee of the University of Nebraska 
Foundation and of Hastings College. 

"Through his able performance of high-level govern­
ment assignments, his impressive career, his genuine con­
cern for our nation and its mineral resources, and his active 
interest in higher education, he has set an example which 
wi l l inspire j'oung men entering professional life. 

"For these qualities and many others, the Board of 
Trustees of the Colorado School of Mines is proud to 
confer upon Fred A . Seaton the honorary degree of Doc­
tor of Engineering." 

1 2 5 U n d e r g r a d u a t e D e g r e e s 

Sterling silver diplomas were awarded to 125 under­
graduate and 12 graduate students, in addition to the 
honorary Doctor of Engineering degree presented to Sec­
retary Seaton. On July 9 an additional 10 undergraduate 
students wil l receive degrees, and on Sept. 3 silver diplo­
mas wil l be given to 13 undergraduates. 

Of the 125 graduating seniors, 28 were mining engi­
neers, 22 metallurgical engineers, 20 geological engineers, 
24 petroleum engineers, 17 petroleum refining engineers, 
and 14 geophysical engineers. Thc 12 candidates for ad­
vanced degrees included one Doctor of Science degree in 
mining engineering, and Master of Science degrees went 
to four mining engineers, one metallurgical engineer, one 
geological engineer, one petroleum engineer, and four 
geophysical engineers. 

Kenneth L . Earner, a geophysical engineering senior 
from Miami Shores, Fla., graduated with highest honors 
in the class of 1960. He compiled a 3.9 academic average 
over the four years. Graduating with high honors were 
nine other students: John J . Selters, E . M . , Monte Vista, 
Colo.; Wil l iam C . " McClain , E . M . , Wichita, Kans.; 
George D . Shier, Met.E. , Golden, Colo.; George C. 
Kane, Met.E. , Poncha Springs, Colo.; Robert H . Karls­
son, Met.E., Tucson, A r i z . ; Mi l la rd M . Judy, Met.E. , 
Redlands, Calif . ; Frederick P. Schwarz, Jr., Geol.E., 
Mountain Lakes, N . J . ; John F . Evers, P .E. , Green 
River, Wyo., and James R. Heavener, Geop.E., East 
Charleston, W . Va. 

D i s t i n g u i s h e d A c h i e v e m e n t A w a r d s 

Distinguished Achievement Medals were awarded to 
five Mines' alumni. The silver medal is the highest honor 
which the School may bestow on an alumnus and is equiva­
lent to the honorary doctorate. 

Alumni receiving the 1960 Distinguished Achievement 
Medals were: 

•^Secretary of interior Fred A. Seaton, left, was awarded an honor­
ary Doctor of Engineering degree by Dr. Vanderwilt. 
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V Stanley J , Marcus, '45, left, received fhe van Diest Gold Medal 
during Commencement ceremonies May 27. 

Theodore F. Adams, 1929 geological engineer, project 
manager of Blue River Construction Co., Denver; 

Max W . Bowen, 1924 engineer of mines, executive 
vice-president and general manager of Golden Cycle 
Corp., Colorado Springs, Colo.; 

Robert C. Earlougher, 1936 petroleum engineer, presi­
dent and owner, Earlougher Engineering, Inc., Tulsa, 
Okla.; 

Vernon L . Mattson, 1926 engineer of mines, manager 
of Mines and milling, Kerr-McGee O i l Industries, Inc., 
Oklahoma City, Okla. ; and 

Ben F. Zwick, 1929 petroleum engineer, manager of 
oil and gas department, the Chemical Bank-New York 
Trust Co., New York City. 

T h e M e d a l p r e s e n t a t i o n s b e g a n i n 1942 a n d s ince that t ime 
109 M i n e s g r a d u a t e s h a v e been so h o n o r e d . I n c l u d e d a m o n g 
pas t r e c i p i e n t s a r e D r . A r t h u r S. A d a m s , p r e s i d e n t o f the 
A m e r i c a n C o u n c i l on E d u c a t i o n ; J a m e s B o y d , p r e s i d e n t o f C o p ­
p e r R a n g e C o r p . ; A , H a r t w e l l B r a d f o r d , p r e s i d e n t o f W e s t 
C o a s t R e f i n i n g C o . ; G e o r g e R . B r o w n , v i c e - p r e s i d e n t o f B r o w n 
a n d R o o t C o n s t r u c t i o n C o . ; F r a n k C o o l b a u g h , p r e s i d e n t o f 
A m e r i c a n M e t a l C l i m a x C o . ; H a r o l d W . H a i g h t , d i r e c t o r of the 
H u r a b i e O i l a n d R e f i n i n g C o . ; E d w a r d S . M c G l o n e , e x e c u t i v e 
v i c e - p r e s i d e n t o£ A n a c o n d a C o p p e r C o . ; L o u i s W . P r e n t i s s , 
e x e c u t i v e v i c e - p r e s i d e n t of the A m e r i c a n R o a d B u i l d e r s A s s o ­
c i a t i o n ; a n d H a r o l d C . P r i c e , o w n e r o f the H . C . P r i c e C o . 

M a r c u s R e c e i v e s v a n D i e s t G o l d M e d a l 

Stanley J . Marcus, a 1945 Mines' graduate and one 
of the nation's leading missile and satellite engineers, was 
awarded the van Diest Gold Medal. 

Currently a resident of San Jose, Calif., Marcus has 
received numerous citations from the federal government 
for his important contributions to the nation's rocket and 
missile development program. 

Marcus, 38, was the chief engineer and senior civilian 
on the US Naval Ordnance Polaris missile project for 
three j'ears, and from 1950 to 1956 was head of the spe­
cial nuclear weapons division of the Naval Ordnance Test 
Station, China Lake, Calif. He also assumed prime re­
sponsibility for the Argus missile testing contract with 
Lockheed Aircraft. 

Marcus presently is- the technical manager of a $60 
million-a-year Lockheed Missile and Space Division proj­
ect. It is a classified contract having to do with satellite 

•systems. He has also written many publications, all of 
which are classified by the government. i 

Born in Buffalo, N . Y . , Marcus entered Mines in 
1941 and finished studies for his engineer of mines degree 
in late 1944. He performed tungsten prospecting and con-
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suiting for several Utah and Nevada mining companies 
for one year before going to the China Lake test site. 
From 1945 to 1950 he served as a project engineer on the 
atomic bomb project. 

The van Diest Gold Medal was established by Dr . 
Edmond C. van Diest in 1950 to recognize Mines alumni 
who perform outstanding achievements within five to 15 
years following graduation from the mineral engineering 
college. 

The last time the medal was awarded, in 1955, it 
went to Walter E . Heinrichs, Jr., a 1940 geological engi­
neering graduate. Heinrichs is now president of the Hein­
richs Geo-exploration Co., Tucson, Ar iz . 

G o l d e n A n n i v e r s a r y C l a s s o f 1 9 1 0 

Thirteen of the 23 surviving members of the Golden 
Anniversary Class of 1910 toured the Colorado School 
of Mines campus Thursday, were honor guests at the 
annual alumni banquet Thursday evening, and preceded 
the class of 1960 in the march across the stage in com­
mencement exercises Friday morning. May 27. There 
were 40 in the original class. Each of the 13 men who 
attended 1960 Commencement Exercises were honored by 
Dr . Vanderwilt with Golden Anniversary Reunion diplo­
mas commemorating the recipients' long interest in their 
alma mater. They were: 

J . C. Ballagh, president of Jet-Lube, Inc., Burbank, 
Calif.; 

Emil J . Bruderlin, retired, former manager, Amarillo 
Plant, A . S. & R. Co., Amarillo, Texas; 

John B. Carman, manager, Urad Mine, Molybdenum 
Corp., Idaho Springs, Colo.; 

Charles E . Dyer, cattleman-rancher, Durango, Colo.; 

John H . East, Jr., consulting engineer, former director 
Region III , U . S. Bureau of Mines, Denver, Colo.; 

Ronald P. Fitzgerald, mining engineer, Roswell, 
N . M . ; 

Howard J . Hilton, retired, Kirkland, Wash.; 
John V . Hubbard, horticulturist, Nevada City, Calif . ; 
Vincent K . Jones, retired, former construction com­

pany vice president, Denver, Colo.; 
Robert M . Keeney, retired, former C S M faculty mem­

ber and metallurgist, Farmington, Conn.; 
Jean McCallum, consulting engineer, former vice 

president St. Louis Smelting & Refining Co. (division of 
National Lead Co.), Kirkwood, M o . ; 

Glover C. McKay, retired, former general manager 
E l Potosi Mining Co., E l Paso, Texas; 

Alfred E . Perkins, retired, former district manager, 
Crucible Steel Co. of America, Alegan, Mich. 

A w a r d s f o r S c h o l a s t i c A c h i e v e m e n t 

Medals and awards for outstanding achievements were 
given to 10 Mines' graduating seniors. 

John J . Selters, mining senior from Monte Vista, 
Colo., received two awards. He was given the Wil l iam 
D . Waltman Award, $400, for "conduct and scholarship 
most nearly approaching the recognized characteristics of 
an American gentleman" and the Clark B. Carpenter 
Award, $50. 

The Cecil H . Green gold medal went to James R. 
Heavener, Charleston, W . Va. It annually is awarded to 
the senior geophysical engineering student who attains 
highest rating in scholasics, personality and integrity. 

The Wol f Medal went to Kenneth L . Earner, geo­
physics senior from Miami Shores, Fla., for his highest 

scholastic record. He was graduated with a 3.9 academic 
average. A t Mines 4.0 is straight A . 

The Harold O. Bosworth Award, $50, went to Albert 
E . Mil ler , Lakewood, Colo., for meritorious work in 
metallurgical engineering. 

Richard Egen, of Hastings, Nebr., received the 
Thomas Harrison Award, $25, for meritorious work in 
petroleum engineering. 

For his outstanding work in petroleum refining, Edwin 
Wing, Englewood, Colo., was granted the Harrison L . 
Hays Award, $25. 

For the student who contributed most to athletics, the 
John C. Burt Award, $25, went to A . Lawrance Holmes, 
Jr., a geological engineering student from Long Island, 
N . Y . 

Three Brunton transits were also awarded. The first, 
provided by the late Hon. D , W . Brunton, went to F. 
Gai l Loper, Riverton, Wyo., for meritorious mining engi­
neering work. Robert L . Ferriter, Pueblo, Colo., received 
the Charles N . Bell transit award for outstanding progress 
in mining engineering, Melville C. Erskine, Jr., Happy 
Camp, Calif., was awarded a transit by the Rockj'^ Moun­
tain Association of Geologists for outstanding scholastic 
work. 

G r a d u a t e D e g r e e s 

Graduates of nine colleges received advanced degrees. 
Advanced degrees awarded were: 

Doctor of science in mining engineering to Parke Or­
lando Yingst, of Golden, Colo. Undergraduate degrees 
from Mines, 1951. 

Master of science in geophysical engineering to Harry 
L . Baldwin, Jr., of Bartiesville, Okla. B.S. from Univer­
sity of New Mexico, 1952. 

Master of science in geophysical engineering to Robert 
M . Becker, of Lakewood, Colo. Geol.E. from the Uni­
versity of Minnesota, 1950. 

Master of science in petroleum engineering to Hassan 
Beykpoor, of Tehran, Iran. B.S. from the Universitv of 
Oklahoma, 1957. 

Master of science in mining engineering to Maung 
W i n Kyaing, of Mergui, Burma. Undergraduate degree 
from Mines, 1957, 

Master of Science in mining engineering to Donald 
D . Kraft , of Aurora, 111. Undergraduate degree from 
Mines, 1958. 

Master of science in geophysical engineering to T u n 
U Maung, of Rangoon, Burma. Undergraduate degree 
from Mines, 1957, 

Master of science in mining engineering to Wil l iam 
C, Maurer, of Madison, Wis. B.S. from Wisconsin In­
stitute of Technology, 1958, 

Master of science in mining engineering to Dhannalal 
N . Patni, Indore City, India. B.S. from Benares Hindu 
University, 1950. 

Master of science in metallurgical engineering to 
Emilio AUende Posse, of Buenos Aires, Argentina. Under­
graduate degree from the University of Buenos Aires, 
1957. 

Master of science in geological engineering to James 
K . Trimble, of Berryville, Ark, B,S. from the U . S. M i l i ­
tary Academy, 1946, 

Master of science in geophysical engineering to Ber­
nard J . C. Turpin, of Paris, France. B.S. from the Ecole 
Superieure des Travaux Publics, 1954. 

1 9 6 0 M i n e s ' G r a d u a t e s L i s t e d 

Mines' graduates receiving silver diplomas were: 
E N G I N E E R O F M I N E S 

G e o r g e J . B e a t t i e , R i c h a r d E . B l o d g e t t , J r . , B e r n a r d L . 
B o b o , W a r r e n E . B r o w n , E d w i n H . C r a b t r e e , I I I , R o b e r t L . 
F e r r i t e r , R o b e r t E . G r e e n , L e n n o x L . H a g e m a n n , G o r d o n R , 
H e r s e y , C a r l o s A . L . C o r d e r o , L a w r e n c e E . L o n g , J r . , F a r r e s t 

G . L o p e r , W i l l i a m C . M c C l a i n , L a r r y L . M c C u n e , C u r t i s L a V o n 
M i l l e r , R i c h a r d J . P i t n e y , B . F r a n k P o r t e r * , K e n t D . P o t h a s t , 
W i l l i a m S. R a n s o m , J o s e p h W . R e e s e , D o n a l d R . R e i c h m u c h , 
D a v i d M . R o p c h a n , J o h n J , S e l t e r s , N o r m a n J . S m a l l w o o d , 
D a v i d L . W a t s o n * , J a m e s M . W i n s t o n , E u c l i d P . W o r d e n , J i m m y 
U . Y u C h i a o - H u i . 

M E T A L L U R G I C A L E N G I N E E R 
G e r a l d J . B a g a n , B r a d l e y K . B o y d , R o b e r t R . C e d e r s t r o m , 

R i c h a r d A . D a n i e l e , J a m e s F . G r e e n , J r . , S a m u e l B . H e i s t e r , 
R o b e r t B . H o f f m a n , M i l l a r d M . J u d y , G e o r g e C . K a n e , R o b e r t 
H . K a r l s s o n , G e o r g e A . L i n d r o t h , L e s t e r H . M e l t z e r , D e l m a r 
V . M i l e y , A l b e r t E . M i l l e r , D a v i d W . M o r s e , T e d L . M y e r s , 
M e r l L . R e d h a i r , R i c h a r d R . S e v e r n s , G e o r g e D . S h i e r , A r n o l d 
S. T u r n e r , G l e n n A . W a l t o n , a n d M . L . W e s t , J r . 

G E O L O G I C A L E N G I N E E R 
M o h a m m e d H . A l i e f , G e r a l d L . A s k e v o l d , W i i i i a m E . 

C r i s t i a n o , M e l v i l l e C . E r s k i n e , J r . , J o s e p h C . G o l d h a m m e r , 
A r t e m a s L . H o l m e s , J r . , W i i i i a m N . H o u s t o n , D o n a l d H . 
H o w e l l * , W a l t e r I. K n u d s e n , J r . , R o d e r i c k J . M o r r e l l , J e a n P . 
Z a n i n , L e e D . P a t t o n , D e a n H . P o s p i s a l , E d w a r d G . R a p p , 
D a v i d B . S a p i k , F r e d e r i c l c P . S c h w a r z , J r . , A r c h e r D . S w a n k , 
S t a n l e y F . V e r s a w , C . W a l l a c e W a d e , a n d J a m e s W . W a l t o n . 

P E T R O L E U M E N G I N E E R 

K e i t h E . A n d e r s o n * , W i l l i a m A . A n d e r s o n , W a r r e n K . 
A r n o l d * , R o n a l d D . B a k e r * T h o m a s M . C a r r o l l , H I , A l v a M . 
C a s t e r , A n d r e w J . D i c k s o n , R i c h a r d B . E g e n , J o h n F . E v e r s , 
E d u a r d o G . A r a n a * R o b e r t F . J e n k i n s , J r . , A r v i K i v i , B u r k e B . 
K r u e g e r , W i l l i a m R. M o r g a n * R o g e r H . O s b o r n e , W i l l i a m M . 
R a m s b u r g , G o r d o n L e V o n R o y c e , J o h n B . S m i t h , J r . , J o h n R. 
S m i t h , R . G l e n n V a w t e r , G a r y E . W a r n e r * , R o b e r t A . W e l d o n , 
A l b e r t H . W i e d e r , a n d D o n a l d R . Z e l i n k o f f . 

P E T R O L E U M R E F I N I N G E N G I N E E R 
K n o l l y s A . A h l o y , L a u r e n B . A m e s , J o s e p h L . A n j i e r , D o n ­

a l d L . B e n n e t t , R o n a l d L . B r e d e h o f t , R o n a l d W . E v a n s , N e i l R . 
E v e r e t t , W i l l i a m H . G e r d e s , G l e n n C . G r a h a m , A l b e r t S. G r i f ­
f i n , J r . , R o n a l d A . K r i z m a n , H a r r y E . M c C a r t h y , Q u e n t i n T . 
M c G l o t h l i n , J e r r y P . M c K n i g h t , J a m e s K . M o i d e n , K e n n e t h L . 
S p a l d i n g , a n d E d w i n E . W i n g . 

G E O P H Y S I C A L E N G I N E E R 
J o h n A . B o w l e r , I I I * , C h a r l e s L . C a r p e n t e r , P a u l J . H a r r i ­

son , J a m e s R . H e a v e n e r , J a m e s A . H i l e m a n , R o b e r t F . H i n s h a w , 
J o n R. K i r k p a t r i c k , K e n n e t h L , E a r n e r , K e n n e t h M . O ' C o n n e l l , 
F o r r e s t D . P e t e r s , J a c k H . P i z a n t e , R o b e r t A . S u l t z b a c h * , R o b e r t 
R . T a l l e y , a n d R i c h a r d E . V a n D o e r e n . 

G r a d u a t i o n o n J u i y 9, 1 9 6 0 : 

E N G I N E E R O F M I N E S 
J a c k C . H a p t o n s t a l l a n d J o h n D . L o n g e n e c k e r . 

M E T A L L U R G I C A L E N G I N E E R 
A l b e r t L . D u g g e r , I r w i n W . E n g e l , G e o r g e W . H o a g l a n d , 

D e n n i s B . O ' N e i l , T h e i n O o P o S a w , L o u i s W , P r i b i l a , a n d 
M i c h a e l R. S a r g e n t . 

P E T R O L E U M R E F I N I N G E N G I N E E R 
C a r l W . S a m u e l . 
U p o n s a t i s f a c t o r y c o m p l e t i o n o f the c o u r s e s n o w i n p r o g r e s s 

a n d a f i e l d c o u r s e , the f o l l o w i n g sen io r s w e r e r e c o m m e n d e d f o r 
g r a d u a t i o n o n Sep t . 3, 1 9 6 0 : 

E N G I N E E R O F M I N E S 
J a m e s C . D o r i a n , J r . , C l y d e W . F r o s t , D a v i d R . G i l b e r t , 

R i c h a r d V . G o o d , J a m e s E . M o n t g o m e r y , R a l p h N . R o c k w e l l , 
W i l l i a m R . S a n d i f e r , H , a n d G e o r g e M . V e n a b l e , J r . 

M E T A L L U R G I C A L E N G I N E E R 
F . S p a r k s L a n g h e r , J r . 

G E O L O G I C A L E N G I N E E R 
S h i r l e y M a e V a l e n c i a . 

P E T R O L E U M E N G I N E E R 
E u g e n e H . S k i n n e r a n d A u g u s t i n e J . S l a n o y i c h . 

G E O P H Y S I C A L E N G I N E E R 
L a w r e n c e E . J o n e s a n d C h a r l e s M . R i c h a r d . 
G r a d u a t e s tuden ts r e c e i v i n g d e g r e e s o n M a y 27 w e r e : 

D O C T O R O F S C I E N C E 
D e p a r t m e n t o f M i n i n g E n g i n e e r i n g 

P a r k e O . Y i n g s t , 

M A S T E R O F S C I E N C E 
D e p a r t m e n t o f M i n i n g E n g i n e e r i n g 

D o n a l d D , K r a f t , M a u n g W . K y a i n g , W i i i i a m C . M a u r e r , 
a n d D h a n n a l a l N , P a t n i . 

D e p a r t m e n t o f M e t a l l u r g i c a l E n g i n e e r i n g 
E m i l i o A . P o s s e . 

D e p a r t m e n t o f G e o l o g i c a l E n g i n e e r i n g 
J a m e s K . T r i m b l e . 

D e p a r t m e n t o f P e t r o i e u m E n g i n e e r i n g 
H a s s a n B e y k p o o r . 

D e p a r t m e n t o f G e o p h y s i c a l E n g i n e e r i n g 
H a r r y L . B a l d w i n , J r . , R o b e r t M . B e c k e r , T u n U M a u n g , 

a n d B e r n a r d J , C . T u r p i n . 

C o m p l e t e d w o r k J a n . 27, 1960. 
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I960 CSM Commencemenf Address 

F R E D A . S E A T O N 

B y F R E D A . S E A T O N , Secre ta ry of the Interior 

A l l through recorded his­
tory, public attention has 
tended to focus on wars and 
Ifings and political leaders 
and changes of n a t i o n a l 
boundaries. Always dramatic 
and while often times quite 
significant, the net influence 
and effect of manj' of tliose 
events and the personalities 
concerned has been compara­
tively transient in the light of 
the sum total of history. 

It is easy to overlook the 
fact that most of the basic 
changes which have marked 
civilization's gradual rise to­

ward the heights intended by our Creator have stemmed, 
not from bloodshed and political intrigue, but from dis­
coveries in the realms of religion, of science and of tech-
nologj'—some great, many small, some even obscure at 
the time. By those giant and pigmy steps, mankind has 
advanced toward a very large degree of mastery over his 
natural environment. 

E v e n t s V e r s u s I d e a s 

In terms of long-lasting effect, compare, for illustra­
tion, the impact of the empire building of the ancient 
conquerors with the discovery that iron could be smelted 
and wrought into plowshares. 

You can make a case, of course, that war's demand 
for weapons superior to those of bronze was the catalyst 
in men's minds for the fashioning of weapons and armor 
from iron. But the point is, the plowshare remains of 
tremendous utility long after striking weapons of iron 
became obsolete. 

How would you compare the aftermath of the Eliza­
bethan Wars with the scientific discoveries of Copernicus, 
Kepler, Galileo, Harvey, and Newton—to mention only 
a few of the 16th and 17th Century immortals who laid 
the groundwork for modern science, engineering, and med­
icine i* 

And what of the end results of the struggles of the 
18th and 19th Centuries which culminated in the Napole­
onic Wars as compared with the invention of the steam 
engine by Watt or the cotton gin by E l i Whitney; or the 
rise of the new chemistry under such leaders as Priestly, 
Scheele, Cavendish, and Lavoisier, who charted the way 
for much of the power technology of 100 years later? Or 
compare those wars to the discovery, in 1831, by Faraday, 
of the behavior of electric currents in magnetic fields—an 
event that in less than 50 years, made possible the develop­
ment of the dynamo and the harnessing of electric power. 

In the present century, it seems unlikely that there 
have been any more revolutionary developments than those 
growing out of the work of such men as Bohr, Einstein, 
Rutherford, Ferrai, and others whose contributions have 
enabled us to usher in the atomic and space age with all 
of its tremendous promise and grisly problems. 

A t the time they were first made, not all, by any means, 
of the potentiality of these discoveries was recognized even 
by the scientific community as particularly important. In­
deed, some of them lay fallow for decades, for each was 
on the vast and endless outer frontier of human knowl­
edge. 

C h a i n R e a c t i o n s T r i g g e r e d 

Yet these milestones of human progress eventually 

triggered chain reactions which were to profoundly in­
fluence the future of mankind. 

Through them, we have learned something of how to 
cooperate with nature, to understand some of the work­
ings of natural phenomena, and to use some of thc mate­
rials and the forces of nature to do our work. Through 
them, too, we have learned to recognize and guard against 
elements in nature that are hostile to our health and com­
fort. 

So it is today, in countries which have felt the fu l l 
impact of the revolution in science and technology, that 
man has been freed from the chains which once bound 
him to a bare and hazardous existence. And in due course, 
this impact wi l l be felt by all the peoples of the world. 

The final conquest of man's physical environment, and 
of his doubt and fear and ignorance is closer today than 
ever before. For its total fulfillment one great hurdle re­
mains: Man's inability to control himself. 

T o an extent never before possible, millions can now 
be engaged as scientists and engineers, in study and re­
search and building and teaching and management. While 
some seek more efficient ways to satisfy needs for food, 
shelter, and clothing; others, because of an inner com­
pulsion that wi l l not be subdued, apply themselves to the 
pursuit of basic knowledge and to expanding man's ac­
tivities and presence from the bottom of the sea to what­
ever ends of space may exist. 

As an example of the forward march of science and 
technology—a march in which each member of this grad­
uating class has a role to play if he chooses—one need not 
look beyond the development of the mineral industry in 
the Rocky Mountain region. 

B i s h o p R a n d a l l D e d i c a t e s C S M 

When Bishop George M . Randall dedicated the Colo­
rado School of Mines 91 years ago, he said that mining 
must depend upon the application of scientific knowledge, 
common sense, and the elements of courage and patience. 
The Creator had hidden boundless mineral riches which 
theretofore had been a secret from al! the world, said 
Randall, and it was time for doing all which could be 
done to secure the wealth that the Almighty first laid up 

Those were prophetic words indeed, for very little 
then was known of the mineral riches that were subse­
quently to be developed in this region. The known "min­
eral riches" in that year of 1869 consisted essentially of 
placer gold, for only gold could find a ready market. 

Nevertheless, men of vision and courage, such as those 
here at the School of Mines, persisted in testing new 
ground and new ideas on mining, and searched for new 
minerals and improved recovery methods. The success 
that attended those eiforts is, of course, well known to 
J'OU. 

Step by step, troublesome mining and metallurgical 
problems of the day were resolved and a better under­
standing of the character and mode of occurrence of min­
eral deposits was ascertained, to the end that new and 
many times more important deposits were discovered. 

Gold mining, you wil l recall, was succeeded by an 
era of gold-silver mining, augmented by the production of 
lead. Copper soon entered the lists. Then zinc, long con­
sidered a "poison," by Colorado gold miners, became a 
source of profit. Later on oil, coal, molybdenum, tungsten, 
vanadium, radium, and many, many others came into their 
own. 

As recentlj' as the 1940's, the recoverj' of vanadium 
and radium was plagued by the presence of uranium and 
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selenium in the ore—just as in earlier daj's the recovery 
of gold and silver was plagued by the presence of various 
sulphides. Yet with the coming of the atomic and elec­
tronic age, uranium and selenium became so important 
that the vandium in these deposits was reduced almost to 
the status of a mere bj'product. 

Each successive step evolved because dedicated and 
inspired individuals, in the mineral producing industries, 
in educational institutions or government, succeeded in 
developing better understanding of the natural world in 
which we live. That enabled them and others to devise 
the skills and harness the power needed to extract and 
adapt more and more of the earth's materials to human 
use. 

T e c h n o l o g i c a l A d v a n c e V i t a l 

The mining industry of this region—of the world, for 
that matter—bears eloquent testimony to the fact that 
both scientific and technological advance is absolutely de­
pendent upon our learning more about the behavior of 
matter and a growing ability to interpret natural phenom­
ena. 

This is a never-ending process. There was a great deal 
which remained to be discovered in Bishop Randall's day. 
There is much which remains to be discovered today, 
surely far more than we can even now imagine. This 
much we do know: You of this graduating class have a 
task before j'ou which is a demanding one. It is also an 
exhilarating one and an exciting one. 

In the minerals and mining field, as in all others, it is 
a justifiable generalization to say that what man could 
only imagine yesterday has been discovered and applied 
today. From that we can conclude that what we can only 
imagine today wi l l be discovered and applied tomorrow. 

In responding to this challenge, each one of you can 
have a part: whether as a miner, metallurgist, geologist; 
as manager or builder or planner; as professor, salesman, 
engineer, or scientist. The opportunity beckons. The de­
gree of your success depends largely upon you—your abil­
ity, knowledge and how much effort you want to put forth. 

It is obvious that rapid change wi l l be a hallmark of 
the world in which you wi l l live, to a degree never be­
fore experienced. Furthermore, the world, heing what it 
is, wi l l be more dependent on science and technology than 
in any previous period. 
S e a r c h f o r N e w K n o w l e d g e 

More than ever before, the future of mankind depends 
upon how diligently we apply ourselves to the search for 
new knowledge in our respective fields. In thc modern 
world, knowledge has come to equate itself with power -
power which can be quickly translated into action. For 
this, if for no other reason, the frontiers awaiting explora­
tion by well-trained scientists and engineers are more in­
triguing, more fraught with promise, more critical many 
times over than those faced by the intrepid explorers of a 
century ago. We must seize every opportunity to push 
back the endless frontiers of ignorance. 

Society has moral obligations it can ignore only at the 
peril of its own destruction. You and I as a part of so­
ciety, must share responsibility for what it does; all the 
more so because we are free men in a free system. 

One of those obligations is to foster an environment of 
freedom for scientific inquiry and technological advance. 

If we are to live up to our potential it is absolutely 
necessary that we encourage and make room for the so-
called unconventional thinker. This is so, if only because 
he tends to be a catalyst of progress. 
O r i g i n a l T h i n k e r s M u s f B e E n c o u r a g e d 

There must be no forcing of a modern Galileo to re­
cant; no discrimination against an Einstein of the next 
generation which forces him to flee the wrath of whoever 
holds governmental power; no worshipping at the alter of 
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conformity so as to stifle the enthusiasm and creativity of 
imaginative and questioning men. 

And we must alwaj's be on guard against the centrali­
zation of education, in whatever guise. Otherwise, those 
in control could have the opportunity to turn out a nation 
of carbon copies of themselves. A t the best, that could lead 
onlj' to stagnation. A t the worst, it could easilj' become 
thc path to regimentation and lead to our ultimate de­
struction. 

We should always be mindful that one of the princi­
pal reasons for this Nation's strength has been its massive 
diffusion of power, of knowledge, of skills, and of initia­
tive going down to the very roots of our economic and 
social sj'Stem. Once we restrain that diffusion, to saj' noth­
ing of cutting it off, we have lost the master key to sure 
progress and improvement in the future. 

E q u a l O p p o r t u n i t y F o r A l l 

Most of us think of our form of society as one which 
provides an equal opportunity to every citizen, according 
to his ability and effort. That being so, we cannot guaran­
tee an enforced equality which exalts the dignity of none 
but rather reduces the level of all. True enough, everyone 
should have an equal opportunity at the starting line but 
we can never guarantee a dead heat finish without destroj'-
ing the very freedom and opportunity which makes the 
equal start possible. 

T o , me, this principle also applies to the minerals in­
dustry arid to our economic sj'Stem as a whole. This Na­
tion's economy is a vastly complicated and djmamic thing. 
T o bind'it into a strait-jacket, where most of the strings 
would be pulled from Washington or any one place by 
any one group could only serve to stifle initiative. It would 
also inevitably destroy the climate of flexibility which is 
so essential if individual initiative is to operate. 

P r o g r e s s T h r o u g h O r d e r l y C h a n g e 

Real progress comes best through orderly change. 
Change, in turn, is impeded when individual and group 
freedom is unnecessarily lirriited. 

A second obligation of society is to do its utmost to 
assure that the revolution in science and technology leads 
to the elevation of man and the betterment of his lot 
rather than his destruction. 

No matter what the period in history—whether at the 
time of.the Roman conquests, the Elizabethan, the Na­
poleonic, or Wor ld Wars' I or II—wars have cost man-
Idnd a horrible price in blood and treasure. Todaj', the 
price would defy comparison with that of all the wars of 
history. The very existence of humanity itself may well 
be at stake. 

It is absolutely essential, therefore, that we and our fel­
lowmen, with the help of God, rise above the often sorry 
record of the past, both in relationships between nations 
and in the man-to-man relationships of daily living. 

It is on this human front that we must place our first 
priorities. There we must have the best scientific, tech­
nological and professional abilities we can muster. W e 
must also have the continuous interest and participation 
of a thinking and informed electorate. 

Our responsibility cannot be ignored. Neither can it 
be delegated exclusively to scientists working in a labora­
tory, or to generals or kings or prime ministers or presi­
dents. It is part of your personal responsibility as it is 
mine. It is part of the responsibility of every human being. 

You, as members of the 1960 graduating class of the 
Colorado School of Mines have been prepared to con­
tribute much to your professions and to the good of so­
ciety here at home and abroad. I have every confidence 
that J'OU wi l l do so by giving of yourselves in ful l measure. 
Toward that end, you have my congratulations on win­
ning your diplomas and my very best wishes for the future. 
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C M l Q H f A r W E 

'CHUCK 
EARLOUGHER 

MR'SECONDARy 
RECOVERY" 

E M G t N E E R " 

SILVER ANMIVERSARY ^ 
G L A S S 

SPEAKER 'ZS CLASS. 

v S e a i e d at the head f ab l e were, lef t fo r igh t : Dav id C . Johns ton , C S M t rus tee ; Dean of Facu l f y Truman hi . Kuhn , Tenney C . De Sol lar , ' 04 ; 
Dr . Ben H . Parker, '24, C S M board of t rustees pres ident ; Edwin H . C r a b t r e e , '27, C S M A l u m n i A s s o c i a t i o n pres ident ; Ted P. Stockmar , '43, 
toas tmas te r ; Dr. J o h n W Vanderw i l t , C S M pres ident ; R, Lee Sco f f , '42, A l u m n i Deve lopmen t Fund c h a i r m a n ; Troy C r o w d e r , assistant fo C S M 
pres ident . 

I960 IVIINES 

Alumni Banquet 

The C S M Alumni Banquet—for 
ahnost 65 years a cherished event 
bringing together Mines graduates on 
the evening before Commencement—• 
was held this year at 6 p.m. Thurs­
day, May 26, at the University Club 
in Denver. Two hundred and six 
Miners and their guests attended the 
banquet. Men from 41 classes span­
ning a period of 59 years gathered 
for cociftails before the dinner. "Old 
Timers" present i n c l u d e d Frank 
Bowman, '01; Lynn Storm, '02; 
Tenney De Sollar and Oscar Reyn­
olds, '04; W a r r e n P ros se r , '07; 
"Pop" Buell, '08; Mi l l s Bunger, '09, 
and 12 members of the Golden Anni­
versary Class of 1910': J . C. Ballagh, 

E m i l B r u d e r l i n , John Carman, 
Charles Dyer, Jack East, Ronold 
Fitzgerald, Howard Hilton, John 
Hubbard, Robert Keeney, Jean M c ­
Callum, Grover McKay and Alfred 
Perkins. 

After thirsts had been quenched and 
appetites satisfied, President Edwin 
H . Crabtree welcomed Miners and 
guests and presented Honorary Mem­
berships to Tenney C. De Sollar, '04, 
(who was present to express his ap­
preciation and thanks), Thomas C. 
Doolittle, '27, of Sacramento, Calif., 
and Lester S. Grant, '99, of Colorado 
Springs, Colo, 

President Crabtree read the follow­
ing letters from the two men not 

present: 

Doolittle: "The recognition makes 
me very proud and very happy to 
know, that, even after an absence of 
15 years from Golden, I arn not en­
tirely forgotten. It has been my rare 
good fortune and my great privilege 
to personally know each and every 
alumnus of the Colorado School of 
Mines up to the time that I left 
Golden. Their names and faces are 
just as clear in my mind now as when 
they graduated. 1 deeplj-' regret that 
I shall not be able to be present at 
the annual banquet to receive the 
certificate in person . . ." 

Grant: "It was a surprise and of 



•V R. Lee S c o H , '42, appo in ts i 960 C lass A g e n t s G . L. A s k e v o l d , 
G e o l . ; J . R. He a ve n e r , G e o p . ; R. L. Bredehof t , P R E ; S. 8. He i s te r , 
M e t . ; A . J . D ickson, PE ; J . J . Sei+ers, M i n i n g (not in p i c t u r e ) . 

v H . E. M c C a r t h y , ' 60 ; Q . T. M c G l o t h l i n , ' 60 ; G . C . G r a h a m , ' 60 ; 
R. A . Kr i zman, ' 60 ; R. W . Evans, '60 ; H a r v e y L. M i l l e r ( f a t he r ) , 
Cu r t i s M i l l e r , ' 60 ; Lawren B. A m e s , '60. 

course a great pleasure to know that 
the executive committee of the Alumni 
Association has conferred upon me 
the Honorary Membership together 
with all the appurtenances thereto. I 
did not Ifnow that the Alumni ever 
conferred that honor on anyone ex­
cept some of the visiting great . . . I 
am sorry that I wi l l not be there this 
year, it being the first year I have 
missed since my retirement excepting 
when my wife and I were traveling 
in the first years. The celebration at 
Commencement has been the chief 
social event in my life in recent years 
and I should enjoy it just as much 
this year, but I have been under con­
siderable pressure in manj' ways and 
have found in the last several years 
that staying out late requires a couple 
of days at least for recovery, so I have 
decided to forego the pleasure this 
J'ear and hope that things wi l l be so 
that I may be in attendance in 1961. 
Please convey to the Committee my 
heartfelt thanks and appreciation for 
their consideration of me for such an 
honor . . ." 

After introducing those seated at 
the head table, Toastmaster Ted P. 
Stockmar said he hoped Dr . Ben 
Parker's remarks would be brief. 

Dr . Parker threatened to extend his 
remarks but goodnaturedly didn't. He 
welcomed Mines men in behalf of 
the Board of Trustees and assured 
them he enjoj'ed these annual get-
togethers with classmates and old and 
new graduates of Mines. 

When asked by Toastmaster Stock­
mar to make a few remarks, Dr . John 
W Vanderwilt addressed the group 
in these words: 

"I 'd like to extend felicitations to 
the Class of 1960 which might even 
be able to tell the Golden Anniver­

sary Class of 1910 a few things worth 
listening to. 

" A t a reception this afternoon many 
parents expressed their thanks to me, 
as president of Mines, for 'helping' 
their boj's through school. It was a 
very gratifying experience, and my 
congratulations to you parents who 
are here this evening. 

• J . W . Reese, '60, and his fa ther , W , J , 
Reese. 

*Td also like to express apprecia­
tion to the Alumni Association for its 
loyal support of the Horizon Plan. 
Even more fundamental is the fact 
that you Alumni are assisting stu­
dents who wi l l be coming to Mines 
in the j'ears to come . . , 

"In regard to jobs for graduating 
seniors, the situation is better this 
year than last and it wasn't bad last 
year." 

Dr , Vanderwilt then made the fol­
lowing introductions of each of the 
five men to receive Distinguished 
Achievement Awards at the Com­
mencement ceremonies May 27: 

Theodore F- Adams, G e o l o g i c a l E n g i ­
nee r , '29 , D e n v e r , C o l o . P r o j e c t m a n a g e r 
f o r the B l u e R i v e r C o n s t r u c t i o n C o . , h is 
firm h a s been r e s p o n s i b l e f o r the e x e c u ­
t i on o f the B i g ' i ' h o m p s o n P r o j e c t , a n d 

n o w a l so f o r the R o b e r t s T u n n e l C o n ­
t rac t . H e h a s done c l a s s i f i e d w o r k f o r the 
t J . S. g o v e r n m e n t on the O l y m p u s - P o l e 
H i l l T u n n e l C o n t r a c t , a n d h a s s u p e r i n ­
t e n d e d o the r t u n n e l w o r k f o r B r o w n a n d 
R o o t , I nc . A n a t i v e of G o l d e n , a n d a 
r e s i d e n t o f D e n v e r , he h a s s u p e r v i s e d 
m i n i n g o p e r a t i o n s i n T e x a s f o r the E s -
p a r a i l o M i n i n g C o . ; i n M i n d a n a o , P h i l i p ­
p i n e I s l a n d s , f o r the S u r i g a o C o n s o l i d a t e d 
M i n i n g C o . ; a n d i n B o l i v i a , f o r the 
P a t i n o M i n e s a n d E e n t e r p r i s e s . D u r i n g 
W o r l d W a r I I he s e r v e d as a C a p t a i n 
w i t h the C o r p s o f E n g i n e e r s . E a r l y i n 
h i s c a r e e r he u n d e r t o o k g r a d u a t e s tudy 
w i t h a F e l l o w s h i p at the C o l o r a d o S c h o o l 
o f M i n e s . 

Max W. Boiven, E n g i n e e r o f M i n e s , '24, 
C o l o r a d o S p r i n g s , C o l o . E x e c u t i v e v i c e 
p r e s i d e n t a n d g e n e r a ! m a n a g e r o f the 
G o l d e n C y c l e C o r p . a n d n u m e r o u s o the r 
C a r l t o n m i n i n g a n d m i l l i n g in te res ts s ince 
1950, he h a s been i n v a r i o u s m a n a g e r i a l 
a n d s u p e r v i s o r y c a p a c i t i e s w i t h G o l d e n 
C y c l e s ince 1929. F o l l o w i n g h i s g r a d u a ­
t ion he w o r k e d w i t h the C S M E x p e r i ­
m e n t a l P l a n t , the A m e r i c a n C y a n a m i d 
C o . , a n d the P o r t l a n d G o l d M i n i n g C o . 
o f V i c t o r , C o l o . H e h a s been a c o n s u l t ­
an t to the D e n v e r E q u i p m e n t C o . , a n d h a s 
m a d e n u m e r o u s m i n e e x a m i n a t i o n s 
t h r o u g h o u t the W e s t e r n H e m i s p h e r e . H e 
s e r v e d 12 y e a r s o n the B o a r d of T r u s t e e s 
o f the C o l o r a d o S c h o o l o f M i n e s , a n d 
w a s p r e s i d e n t o f the C o l o r a d o M i n i n g 
A s s n . i n 1959. H e i s t he a u t h o r o f a r t i ­
c les i n m a n y t e c h n i c a l p u b l i c a t i o n s . 

R. C. Earlougher, E n g i n e e r o f M i n e s , 
'36 , T u i s a , O k l a . P r e s i d e n t a n d o w n e r 
o f E a r l o u g h e r E n g i n e e r i n g , Inc . of T u l s a , 
he has m a d e l a b o r a t o r y a n a l y s e s o f co res 
f r o m m o r e t h a n 10,000 w e l l s i n the M i d -
C o n t i n e n t a r e a a n d f r o m m o s t o i l p r o ­
d u c i n g a r e a s i n the U . S. A n e x p e r t o n 
o i l r ecove r^ ' by w a t e r i n j e c t i o n , he h a s 
s u p e r v i s e d the e n g i n e e r i n g , d e s i g n a n d 
c o n s t r u c t i o n o f m o r e t h a n 100 s u c h p r o j ­
ects, B e f o r e e s t a b l i s h i n g h i s o w n firm i n 
1946, he w a s m a n a g i n g p a r t n e r o f G e o ­
l o g i c S t a n d a r d s C o . o f T u l s a , the first 
M i d - C o n t i n e n t c o m m e r c i a l co re a n a l y s i s 
l a b o r a t o r y e s t a b l i s h e d i n 1935 f o r e v a l u ­
a t i on o f w a t e r r e c o v e r y . H e h a s been 
c h a i r m a n of the M i d - C o n t i n e n t S e c t i o n o f 
A I M E , a n d has been a m e m b e r o f i ts 
e x e c u t i v e c o m m i t t e e . H e i s the a u t h o r o r 
c o - a u t h o r o f n u m e r o u s p a p e r s i n t e c h n i c a l 
j o u r n a l s . 
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Vernon L. Mattson, E n g i n e e r o f M i n e s , 
'26 , O k i a h o m a C i t y , O k l a . N o w m a n a g e r 
o f m i n e s a n d m i l l i n g o p e r a t i o n s o f K e r r -
M c G e e O i l I n d u s t r i e s , Inc . , he w a s f o r 
s i x y e a r s d i r e c t o r o f the C S M R e s e a r c h 
F o u n d a t i o n . H e h a s been c h i e f e n g i n e e r 
f o r C o n s o l i d a t e d F e l d s p a r C o r p . ; m i n ­
i n g c o n s u l t a n t f o r N o r r i e a n d T o w e r o f 
N e w Y o r k ; m a n a g e r a n d v i c e p r e s i d e n t 
o f C e l o M i n e s a n d o f M o u n t a i n Sta tes 
F u e l C o . ; a m i n i n g e n g i n e e r f o r the P l u m -
l e y E n g i n e e r i n g C o . o f C h a r l e s t o n ; a n d 
a m i l l f o r e m a n f o r M a z a p i l C o p p e r C o . 
i n M e x i c o . H e h a s done m a j o r c o n s u l t i n g 
a n d e x t e n s i v e e x a m i n a t i o n w o r k f o r C o r n ­
i n g G l a s s a n d f o r T e x a s G u l f S u l p h u r . 
H e is the a u t h o r o f v a r i o u s p a p e r s f o r 
A I M E , M i n i n g W o r l d , C e r a m i c A g e , 
C e r a m i c I n d u s t r y , G l a s s I n d u s t r y , M i n ­
i n g E n g i n e e r i n g a n d n u m e r o u s o t h e r t ech ­
n i c a l a n d t r a d e j o u r n a l s . 

Bejijamin F. Znjick, P e t r o l e u m E n g i ­
neer , '29, S c a r s d a l e , N . Y . H e is m a n ­
a g e r o f the O i l a n d G a s D e p a r t m e n t o f 
the C h e m i c a l B a n k N e w Y o r k T r u s t C o . 
H e h a s been a p r a c t i c i n g c o n s u l t i n g e n g i ­
n e e r ; h a s been v i c e p r e s i d e n t i n c h a r g e 
o f C a n a d i a n o p e r a t i o n s f o r ho th the 
H u s k y O i l C o . o f W y o m i n g a n d the H u s k y 
O i l o f C a l g a r y , C a n a d a . H e h a s c o o r d i ­
n a t e d o p e r a t i o n s i n the M i d d l e E a s t f o r 
the S t a n d a r d O i l C o . o f N . J . , a n d h a s 
been ass i s tan t g e n e r a l m a n a g e r o f the 
I n t e r n a t i o n a l P e t r o l e u m C o . i n P e r u ; a n d 
v i c e p r e s i d e n t a n d g e n e r a l m a n a g e r f o r 
I n t e r n a t i o n a l E c u a d o r i a n i n E c u a d o r . 
F r o m the t ime o f h is g r a d u a t i o n t h r o u g h 
1943, he w o r k e d w i t h the T r o p i c a l O i l 
C o . o f C o l o m b i a , w h e r e he a d v a n c e d f r o m 
p e t r o l e u m e n g i n e e r to a s s i s t a n t p r o d u c ­
t i on s u p e r i n t e n d e n t a n d finally to p r o d u c ­
t i on s u p e r i n t e n d e n t . H e h o l d s a M e d a l o f 
M e r i t f r o m the E c u a d o r i a n g o v e r n m e n t , 
a w a r d e d in 1947. 

Reunions were celebrated bj' the 
Golden Anniversary Class of 1910, 
Thirt j ' -Fifth Anniversary Class of 
1925, Silver Anniversary Class of 
1935, Tenth Anniversary Class of 
1950, and Graduating Class of 1960. 

Speaking for the Class of 1910, 
Alfred E . Perkins explained that he'd 
been asked to substitute for Vincent 
K . Jones, who had suffered a heart 
attack at the buffet supper given by 

• A . H . 'W ieder , i l , '60, and his fa ther A , H . 
W i e d e r , '34. 

him for members of the Class of 1910. 
" A few statistics are appropriate," 

Perkins declared, "Our Class gradu­
ated 40 and there are 23 living today, 
which is a pretty good average these 
daj's. Thirteen of the living are back 
for the Reunion. W ê are indeed glad 
to be here, and I suspect my class­
mates would join me in saying the 
hemlock of old age has quenched the 
fires of the past. But at least we're 
here as more or less ambulant cases 
. . . Now I'm going to let these fine 
old patriarchs introduce themselves. 
Give your name O N L Y , no mention 
of your great achievements, and A B ­
S O L U T E L Y no mention of your 
wonderful grandchildren," 

Perkins proclaimed the ciass slogan 
as being " i f you're there before it's 
over, j'ou're on top!" 

Frank J . Laverty, spokesman for 
the Class of 1925, expressed greetings 
from members of the 35th Anniver­
sary Class, 

Albert M . Keenan, as spokesman 
for the Silver Anniversary Class of 
1935, declared: 

"It's a great privilege to be here 
tonight . . . Our only claim to fame 
is that we graduated from the Colo­
rado School of Mines 25 years ago. 
There were 85 in our class of which 
75 are still living, and there are 23 
of us here tonight. . , 

"One of our illustrious members, 
George O. Argall , Jr., editor of Min­
ing World, telegraphs us from Hong 
Kong: 'Best wishes. Wish I could be 
with you. Looking forward to reading 
about it in M I N E S Magazine'," 

Keenan modestly asserted t h a t 
when the 50th Anniversary rolled 
along, his class would have to get 
themselves a new boy because he 
might not be able to speak. Wi th a 
torrent of words he explained that 
"we of the vintage of '35 were headed 
bj' President Coolbaugh, and of course 
there was Dean Morgan . . . 

"Now I ' l l tell you about Dean 
Morgan," Keenan confided. "When 
I was a student at the School of 
Mines, I had a lot of trouble with 
a lot of men . . . But Dean Jesse 
Morgan was one of the F E W men 
I've ever been able to S E E E Y E T O 
E Y E W I T H , I think I'm even a 
little taller than he i s i " 

Addressing his remarks to members 
of the Class of 1960, Keenan said: 
"When you go out and get a job, 
remember that j'ou have two responsi­
bilities to your employer—loj'alty and 
a disregard for working long hours. 
If j'ou're loyal and work hard, j 'ou'll 
be up here some day as Distinguished 
Achievement medalists." 

Keenan said his class wanted to 
make a contribution to the C S M Ho­
rizon Plan. He pointed out that when 
he and his classmates graduated, times 
were tough so they are very conscious 
of the value of a dollar . . . especially 



V Picture I, left to right: Glen D. Cheney, '58; Frani; Geib, '40; Robert W. Evans, '36; R. E. Johnson, '33; C. C . Tappero, '35. Picture 2: J . R. 
Zadra, '35; Frank Bosco, '35; Al Keenan, '35; Max E. Coats, '35. Picture 3: N. J . Christie, '35; W. A. Kyieberg, '35| Dean Jessie Morgan; 
Arthur W. Buell, '08; Otto L. Schmitt, '35; George D. Void, '35. 

S I L V E R dollars. Emptying a bag of 
85 silver dollars into a dishpan, he 
made so much noise that the citizens 
of Golden, 15 miles away, must have 
been aroused. 

Keenan concluded: "Here, M r . 
Steinhauer, is a potfuU of money and 
here is a check for $415 to go with 
it!" 

James M , Taylor, substituting for 
Edward L . Karn as spokesman for 
the Class of 1950, asked members of 
his class to stand, then offered this 
bit of advice (which he said had been 
uttered by the late B i l l Skelly) : 

"Wherever 3'ou are, whatever you 
may do, don't let anybody get your 
powder damp." 

Speaking for the Graduating Class 
of 1960, Larry Holmes said softly: 
"We're listening." 

R. Lee Scott, '42, chairman of the 
Alumni Development Fund, presented 
1960 Class Agents Gerald L . Aske­
vold, Geol.; Ronald L . Bredehoft, 
P . R . E . ; Andrew J . Dickson, P . E . ; 
S. Bruce Heister, Met . ; James R. 
Heavener, Geop., and John J . Selters, 
Mng . Scott pointed out that this year 
honor men wil l serve as class agents 
for their own options. He said the 
plan is an improvement over the old 

plan in that six men now do the work 
that one man did formerly. 

Lucky Miner prize winners were: 
Ronald P. Fitzgerald, Lucky 1910 

Miner; Frank C. Bowman, Oldest 
Class; Herbert B. Hegglund, Long­
est Distance (Venezuela) ; Myron C. 
Kiess, Luclq' 1925 Miner ; Walter A . 
Kyelberg, Lucky 1935 Miner ; Rich­
ard G . Martin, Lucky 1950 Miner ; 
Jack C. Haptonstall, Lucky 1960 
Miner; Larry Holmes, '60, and 
Thomas E . Phipps, '49, Lucky Miner 
Present; Albert Perkins, Lucky M i n ­
er from Allegan County, Mich, 

Banquet Sidelights 
Historians may classify this event 

as the fathers-and-sons banquet. Some 
20 fathers and sons were present and 
two fathers-in-law and a brother. One 
of the proudest fathers at the banquet 
was Albert H . Wieder, '34, who 
had one son graduate last year (C. A . 
Wieder, '59), another son graduate 
this year (Albert H . Wieder, II, '60), 
and still a third son studying at 
Mines. 

Colorado Fuel and Iron Corp. 
again sponsored photography and art 
work of the banquet. Robert Barnes 
of the C F & I advertising department 

directed picture taking, while B i l l 
Steen handled the camera. Harold A . 
Wolfinbarger, Jr., C F & I artist, drew 
the personality sketches. 

Program committee members were 
Warren C. Prosser, Chairman, Hugh 
A . Wallis, and Robert E . Johnson. 

The following classes were repre­
sented at the banquet: 

'01 
F r a n k C . B o w m a n 

'02 
L y n n W . S t o r m 

'04 
T e n n e y D e S o l l a r , O s c a r R e y n o l d s 

'07 
W a r r e n C . P r o s s e r 

'08 
A r t h u r W . B u e l l 

'09 
M i l l s E . B u n g e r 

'10 
J . C . B a l l a g h , E m i l J . B r u d e r l i n , J o h n 

B . C a r m a n , C h a r l e s E . D y e r , J . H . E a s t , 
j r . , R o n a l d P . F i t z g e r a l d , H o w a r d J . H i l ­
ton , J o h n V . H u b b a r d , R o b e r t M . K e e n e y , 
J e a n M c C a l l u m , G r o v e r C . M c K a y , A l ­
f r e d E . P e r k i n s . 

'11 
K e n n e t h H . M a t h e s o n , A . N . S w e e t 

'12 
L . C . T h o m a s 

'13 
H a r v e y M a t h e w s , H . C . P r i c e , S . P o w e r 

W a r r e n 
'16 

F r a n k E . B r i b e r 

••John H. Shank, '35; James Colasanti, '35, and Clifton W. Living­
ston, "33. 
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end of the table. 
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A . L . P i e r c e 
'22 

'23 
E d w a r d J . B r o o k , J . H a r l a n J o h n s o n , 

C h a r l e s O . P a r k e r , L u t e J . P a r k i n s o n , 
J o h n H . W i l s o n . 

'24 
M a x ; W . B o w e n , W e n d e l l W . F e r t i g , 

H a r r y M c N e i l l , D r . B e n H . P a r k e r 
'25 

D . L . K e s s l e r , M y r o n C . K i e s s , F r a n k 
J . L a v e r t y 

'26 
V e r n o n L , M a t t s o n , O r a n L . P a c k , M . 

H . S a l s b u r y , A r c h i b a l d A . S p r o u l , R u s s e l l 
H . V o l k 

'27 
M . E d w a r d C h a p m a n 

'28 
S. M . D e l R i o , H u g h A . W a l l i s 

'29 
T h e o d o r e F . A d a m s , R o b e r t R . W i l ­

l i a m s , J r . , C h a r l e s H . J e n k i n s , B e n j a m i n 
F . Z w i c k 

' 30 
B . M . B e n c h , P a r k e O . Y i n g s t 

'31 
C . L . B a r k e r , H a r r i s o n L . H a y s , E a r l 

C . P h i l l i p s , R o b e r t L . S t a r k 
'32 

H . F . M c F a r i a n d 
'33 

R . E , J o h n s o n , C . W . L i v i n g s t o n 
'34-

P h i i i p R . A s e l , E d w a r d F . K i n g m a n , 
W . G . W a r r e n , A . H . W i e d e r 

•35 

J o h n H . B a k e r , R o b e r t F . B a r n e y , F r a n k 
N . B o s c o , C . H . C a r l t o n , N o r m a n J . 
C h r i s t i e , M a x E . C o a t s , H e r b e r t B . H e g g ­
l u n d , W a l t e r A . K y e l b e r g , W i i i i a m A . 
M c G i l v r a y , D o n a l d M , M o r r i s o n , J a m e s 
F . N e i l l , J a m e s A . O r d , T . A . P e l t o n , O t to 
L . S c h m i t t , J o h n S. S h a n k , P a u l W . S m i t h , 
C . C . T a p p e r o , T h o m a s P . T u r c h a n , W . 
A . V a n H o o k , G . D . V o l k , J o h n R . Z a d r a 

'36 

A l b e r t H . B r o o k e s , A . W . C u l l e n , E a r l 
L . D u r b i n , R . C . E a r l o u g h e r , R o b e r t W . 
E v a n s , H e r b e r t W . H e c k t , C a s p a r H o f ­
m a n n , n i 

'37 
G e n e M e y e r 

'40 
F r a n k G e i b , j . J . K e l l e y , A . B . M a n n ­

i n g . D o u g l a s W a t r o u s 

At the table of the Golden Anniversary Class of 19iO were Alfred E, Perkins (standing), 'iO; 
J . C. Ballagh, '10; R. M. Keeney, '10; Norman J. Smallwood, '60; Jean McCallum, '10; Bilf 
McClain, '60; Charles E. Dyer, '10; Howard J . Hilton, *I0; Warren Prosser, "07; J . B. Hubbard. 
'10; R. P. Fitzgerald, '10; John H. East, 'iO; J. B. Carman, '10; G. S. McKay, '10. 

'42 
R o b e r t D . M o P h e e , R . L . Scot t 

'43 
D a v i d F . C o o l b a u g h , T e d P . S t o c k m a r 

'44 
R o b e r t L . B o l m e r 

'45 
C l y d e V . J o h n s o n 

'47 
J o h n M . B e r n s t e i n 

'48 
B r u c e D . J o n e s , K e n n e t h W . N i c k e r s o n , 

'52 

J r . 
'49 

D e n m a n S. G a l b r a i t h , J o h n H . M a s o n , 
T h o m a s E . P h i p p s , J . R . T o r p e y 

'50 
L e o E . B o r a s i o , R a l p h H . J o n e s , R i c h ­

a r d G . M a r t i n , J a m e s M . T a y l o r 

• There were so many 
shown in this picture. 

- Anniversary Class of 1935 that not all of them could be 

R o b e r t E . J o h n s o n 

'53 

J o r g e E , C o s t i l l o , G e o r g e A . M i n i c k 

'58 
G l e n D . C h e n e y 

'59 
G e o r g e W e l c h 

'60 
M . H a s s a n A l i e f , L a u r e n B . A m e s ^ 

J o s e p h A n j i e r , G e r a l d L . A s k e v o l d a n d 
f a t h e r ; D o n a l d B e n n e t t , R o n a l d L . B r e d e ­
ho f t , A l v a C a s t e r a n d f a t h e r ; W i l l i a m E , 
C r i s t i a n o , A n d r e w J . D i c k s o n a n d f a t h e r ; 
A l b e r t D u g g e r , M e l v i l l e E r s k i n e , R o n a l d 
E v a n s , R o b e r t L . F e r r i t e r , G l e n n G r a h a m , 
R o b e r t G r e e n , f a t h e r , a n d f a t h e r - i n - l a w ; 
J a c k C . H a p t o n s t a l l , f a t h e r a n d b r o t h e r ; 
J a m e s R . H e a v e n e r a n d f a t h e r ; R o b e r t 
H o i f m a n a n d f a t h e r ; L a r r y H o l m e s , R o b ­
er t J e n k i n s a n d f a t h e r ; R o b e r t K a r l s s o n 
a n d f a t h e r ; R o n a l d J e n k i n s a n d f a t h e r ; 
R o b e r t K a r l s s o n a n d f a t h e r ; R o n a l d A . 
K r i z m a n , F r a n k L a n g h e r , C a r l o s L a r e s ; 
D o n a l d L o n g n e c k e r , f a t h e r , a n d f a t h e r - i n -
l a w ; H a r r y M c C a r t h y , W i l l i a m M c C l a i n , 
Q u e n t i n T . M c G l o t h l i n , C u r t i s M i l l e r 
a n d f a t h e r ; J a m e s M o n t g o m e r y a n d 
f a t h e r ; R o d e r i c k M o r r e l l a n d f a t h e r ; 
R o g e r O s b o r n e , L . D o u g l a s P a t t o n a n d 
f a t h e r ; F o r r e s t P e t e r s , R i c h a r d J . P i t n e y 
a n d f a t h e r ; F r a n k P o r t e r , K e n t D , P o t ­
has t , D o n a l d R . R e i c h m u t h a n d f a t h e r ; 
J o s e p h W . R e e s e a n d f a t h e r ; C a r l W . 
S a m u e l , N o r m a n J . S m a l l w o o d , C . W a l ­
l ace W a d e , A l b e r t H . W i e d e r , H , a n d 
f a t h e r ; J i m m y U . Y u , J o h n J . S e l t e r s a n d 
f a t h e r ; S. B r u c e H e i s t e r a n d f a t h e r . 

Additional faculty members, staff 
and guests were: 

D r . J o h n W V a n d e r w i l t , D e a n W i l l i a m 
V . B u r g e r , D e a n T r u m a n H . K u h n , E x -
D e a n Jesse M o r g a n , G u r n e t t S t e i n h a u e r , 
T r o y C r o w d e r , F r i t z B r e n n e c k e . C h r i s 
T o l a s , D a v e J o h n s o n , C a r t e r K a a n t a , T e d 
R o b e r t s , R o b e r t B a r n e s , W . P . S teen , a n d 
R i a l t o P h i l l e o . 
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• Pic ture I: C a d e t C o ! . Je r r y P. l l gen f r l t i is cong ra tu l a t ed by C a p t . J a m e s L. Lammie , as t hey admi re the f i f th t r ophy rece i ved by the M i n e s 
s tudent post of S A M E . P ic ture 2; C a d e t Edward G. R a p p is cong ra tu la ted by Lt, C o l . Bruce D. Jones on his rece ip t o f the D is t ingu ished 
M i l i t a r y G r a d u a t e award . 

42ncl Year of ROTC on Mines Campus 

The Colorado School of Mines R O T C detachment 
completed its 42nd year on the Mines campus as the 
1400th graduate was commissioned in the Corps of Engi­
neers at this year's commencement. A t no time in its long 
history has the R O T C unit seen so many changes and 
new developments as during this past year. A new 10-
point rifle range in the Mines gj'mnasium and new Army-
green uniforms for the entire cadet corps have been thc 
most conspicuous. Not so obvious, but undoubtedly of 
greater impact, are the changes in the R O T C curricula. 

Kail of this past j'ear saw a reduction in the number 
of hours of attendance from four to three hours per week 
for freshman and sophomore basic course cadets. This has 
greatly reduced the number of hours spent by the basic 
course student on the drill field. A reorganization of the 
drill companies, with the cadet organization performing 
all planning and instruction, has markedly increased in­
terest and spirit at drill . The spirit of competition and 
sense of responsibility shown by this year's seniors devel­
oped one of the sharpest drill units in Mines R O T C 
history. 

More recently, a revised program has been set up for 
the junior and senior cadets, to reduce their class hours 
from five to four hours per week. While reducing the at­
tendance load on the student, the fundamental course con­
tent of the program has not been altered. The principal 
material cut from the course has been in the area of tech­
nique and mechanical training courses such as individual 
and crew-served weapons. T o compensate for the reduced 
hours, the advanced program next year wil l give the cadet 
some credit for subjects which he elects to take in the 
school's normal academic program. In this way, the cadet 
pay wi l l not be effected and the Army wi l l obtain thc 
well-rounded graduate engineer it desires. A detailed 
breakdown of the subjects to be taught beginning in the 
fall of 1960 is shown in Table I. 

A R e - E v a l u a f i o n 

After considering the changes being made in the 
R O T C program, it might be well to re-evaluate the role 
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T A B L E ! 
FRESHMEN SCHOOLHO URS 
OrganizatiotJ of the Army and ROTC + 
American Military History 30 
Leadership and Drill 30 
Chemical and Radiological Warfare + 
Individual Weapons and Marksmanship 15 
I). S. and National Security - 10 
SOPHOMORE SCHOOL HOURS 
Orientation _ 2 
Tactics and Communications - - - 26 
Leadership and Drill _. 30 
Maps and Aerial Photography 17 
Mine Warfare 8 
Explosives 10 
JUNIORS SCHO OL HO URS 
Leadership Principles - 10 
Military Teaching Methods 18 
Field Fortifications and Camouflage - - —. 10 
Leadership and Drill .._ _ _._ 30 
Maintenance of Equipment 3 
Construction Materials - 18 
Fixed Bridges 10 
Floating Bridges - 9 
Construction and Computations -.. 11 
Movement of Personnel - 3 
SENIORS SCHOOL HOURS 
Engineer Operations - 23 
Roads and Airfields 18 
Buildings and Utilities — 10 
Leadership and Drill 30 
Supply of Engineers - - 8 
Administration and Military justice 23 
Orientation - 3 
Role of U.S. in World Affairs 10 

of this program on the Mines campus. As with any aca­
demic program, a periodic examination should be made to 
see if the curricula satisfies the established need. This prob­
lem can best be considered in two categories: the needs of 
our country, and the needs of the individual student. 

Today, as in the past 42 years, the R O T C program 
continues to be the nation's primary source of military 
leaders. Two-thirds of the career officers who enter the 
Armed Forces each year are R O T C products. The vast 
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bulk of the nation's reserve officers, a pool of trained 
manpower ready for rapid mobilization in anj' national 
emergency, are also R O T C graduates. Skilled engineering 
and scientific personnel from Mines and other engineer­
ing institutions are of particular importance in the com­
plex technology of modern warfare. It is only through the 
RC^l^C that the Army can obtain voluntary access to 
this trained manpower. 

The individual student also derives considerable per­
sonal benefit from the unique aspects of thc R O T C pro­
gram. The most obvious benefits are the pay for the Ad­
vanced Cadet of more than $500 over his last two years 
of school, the privilege of placing his military service into 
his life with minimum interference to a civilian career, 
and the serving of his military obligation at a level con­
sistent with his college education. Of particular benefit to 
Mines graduates are some less obvious advantages which 
are not normally available to engineers pursuing such a 
heavy and highly technical program. 

R O T C , through classroom study and practical work 
at summer camp and on the drill field, emphasizes addi­
tional skills needed by the engineering student: the capa­
bility of relating himself to other people; the ability to 
communicate and speak in front of a group; an apprecia­
tion of social responsibilities, and the manner of dealing 
with superiors and subordinates. The benefit of this train­
ing to an individual is best summed up by Lieutenant Gen­
eral Herbert B. Powell, an R O T C graduate, who said: 

"It is precisely because military training is designed 
to develop men for the ultimate trial of combat that it 
is so effective in preparing them for other trials of 
life. When a man is motivated to withstand the storm 
and stress of battle, certainly no lesser struggle should 
daunt him!" 

A n n u a l I n s p e c t i o n 

The Colorado School of Mines R O T C detachment 
had its 35th Annual Inspection May 9-10. A parade and 
formal inspection of the cadet battalion was held on the 
Mines baseball field at 3 p.m. May 9. The federal inspec­
tion team, led by Col. Paul H . Jacobs of Omaha, Nebr., 
inspected all records and procedures of the Mines M i l i ­
tary Department during the two-day period. This inspec­
tion compared the Mines unit against Army-wide stand­
ards and against other R O T C units throughout the coun­
try. Mines again received the highest possible rating in 
the inspection, thus continuing a perfect record since 1919. 

Mili tary awards were presented to the outstanding 
R O T C cadets of each class at the inspection of the cadet 
battalion. Selection of the cadets to receive awards was 
based on military and academic grades, school activities 

V C a d e t J o h n P. Sel ters, se lec ted as the ou ts tand ing c a d e t in the 
four-state a rea ( W y o . , C o l o . , Kans. and N e b r . ) is cong ra tu l a t ed 
by Lt. C o l . J o n e s , as C o l . Paul J a c o b s looks on . 
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• Top p ic tu re ; C a d e t Dennis G . Po l lock is presented the Super io r 
C a d e t R ibbon as the ou ts tand ing f reshman by C o l . W . W . Fe r t i g , 
A l u m n i A s s n . execut ive manager . Bot tom p ic tu re : J u n i o r C a d e t Frank 
C o f f m a n is presented the S A M E M e d a l for leadersh ip and a c a d e m i c 
ach ievement in his junior year . The meda l was presented by C o l , 
Edward S. H a n l e y , '34, pres ident of Denver S A M E post . 

and other requirements as set forth by the donor of each 
award. 

The Sons of the American Revolution Medal was pre­
sented to Cadet Lieutenant Jerry P. Ilgenfritz, as the 
outstanding senior R O T C cadet displaying exceptional 
leadership, soldierly bearing and over-all excellence. Mines 
graduate Col. Tenney C. DeSollar, presented the award. 
The Department of the Army Superior Cadet Ribbon was 
presented to cadet M a j . John J . Selters by Col. Wendell 
W . Fertig, for outstanding achievement in his senior year 
in both military and academic scholarship and leadership. 
Selters also received the Society of American Military 
Engineers Gold Medal with Key Replica, as the senior 
R O T C cadet in the top 25 per cent of his class in aca­
demics who has demonstrated the highest standards of 
military leadership. Col. Edward S. Hanley, Mines grad­
uate and head of the Denver S A M E , made the presenta­
tion. Selters has also been selected by Headquarters, Fi f th 
United States Army, to receive the Army-Navy Legion 
of Valor Bronze Medal as the outstanding R O T C cadet 
in the four-state area of Kansas, Nebraska, Wj'oming and 
Colorado. 

The Department of the Army Superior Cadet Ribbon 
for outstanding achievement in both military and academic 
scholarship and leadership was given by Colonel Fertig 
to junior Miles L . Kara, sophomore Gary L . Smith, and 
freshman Dennis Pollock. Kara was also awarded the 
Association of the United States Army Medal by Col . 
Paul R. Guthrie for his contributions to the standing of 
the R O T C unit at the Colorado School of Mines. The 
Society of American Mili tary Engineers Gold Medal with 
Key Replica was presented to Cadet Franklin D . Coffman 
Jr., as the junior R O T C cadet in the top 25 per cent of 
his class in academics who has demonstrated the highest 
standards of military leadership. 

Cadet First Sergeant Marvin Kay Jr., received the 
Veterans of Foreign Wars Medal and Plaque as an out­
standing junior R O T C cadet, from Ernest V . Lacer, 
past V F W commander. The American Legion Medal and 
Plaque was presented to Cadet First Sergeant Joseph R. 
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Wright by Joseph Bokan of the Fifth Colorado District, 
for excellence in military leadership and citizenship. 

The Chicago Tribune Gold Medal for military 
achievement, scholastic attainment, and personal character, 
was presented by Dr. Vanderwilt to junior Donald K . 
Henderson, sophomore Samuel Smith and freshman 
Thomas J . Perkins, 
M i l i t a r y S o c i e t i e s 

Pershing Rifles, Company C, 9 th R e g i m e n t , w a s e s t a b l i s h e d 
a t M i n e s i n 1951. T h e p u r p o s e o f the P e r s h i n g R i f l e s , o r i g i n a l l y 
f o u n d e d by G e n . J o h n J . P e r s h i n g , is to f o s t e r the h i g h e s t i d e a l s 
o f the m i l i t a r y p r o f e s s i o n a n d A m e r i c a n c i t i z e n s h i p . T h i s o r ­
g a n i z a t i o n i s d e s i g n e d p r i m a r i l y f o r b a s i c c o u r s e s tuden ts a n d 
g i v e s these s tuden ts a c h a n c e to r e c e i v e r e c o g n i t i o n f o r s u p e r ­
i o r m i l i t a r y s k i l l s . T h e c o m m a n d e r o f th is un i t , c u r r e n t l y 
C a d e t C a p t . C . M o n t e R i c h a r d , is a n n u a l l y e lec ted by the b a s i c 
c o u r s e m e m b e r s a n d h a n d l e s a l l the o p e r a t i o n s o f the c o m p a n y . 
F a c u l t y s p o n s o r f o r P e r s h i n g R i f l e s th is y e a r w a s M a j . J o h n 
M a s o n . T h e R e g i m e n t a l A s s e m b l y f o r un i t s i n the C o l o r a d o -
W y o m i n g a r e a , w a s he ld at M i n e s th is pas t A p r i l . 

The National Society of Scabbard and Blade, m i l i t a r y 
h o n o r soc ie ty , e s t a b l i s h e d C o m p a n y " G , " 7 th R e g i m e n t , at the 
C o l o r a d o S c h o o l o f M i n e s i n M a y 1932. M e m b e r s h i p i s l i m i t e d 
to a d v a n c e d cade ts c h o s e n by a c t i v e m e m b e r s oh secre t b a l l o t . 
F l e d g e s a r e accep ted a n d t a p p e d , t hen r e q u i r e d to go t h r o u g h 
a c t i v i t y p e r i o d , i n c l u d i n g a n o v e r n i g h t b i v o u a c o n c a m p u s . T h e 
m o r n i n g i n i t i a t i o n c e r e m o n y is f o l l o w e d by a b r e a k f a s t h o n o r ­
i n g n e w m e m b e r s . A c t i v i t i e s i n c l u d e r e g u l a r m e e t i n g s , a n n u a l 
s teak f r y , a s p r i n g p a r t y , a n d the M i l i t a r y B a l l , the o u t s t a n d i n g 
s o c i a l even t o f the c a m p u s . C a d e t M a j . J o h n J . S e l t e r s s e r v e d 
as S c a b b a r d a n d B l a d e c a p t a i n th is y e a r . C a p t . F r e d e r i c k J . 
H a m l i n ac ted as f a c u l t y sponso r . 

The Colorado School of Mines Post of the Society of Amer-
lean Military Enffineers w a s f o r m e d N o v e m b e r 27, 19+2. T h e 
p r i m a r y o b j e c t i v e o f the Soc ie t y is to i n c r e a s e the e n g i n e e r po ­
t e n t i a l o f the U n i t e d S ta tes f o r n a t i o n a l s e c u r i t y . T h e 1959-1960 
s c h o o l y e a r p r o g r a m c o n t i n u e d to be as a c t i v e as in pas t y e a r s . 
F e a t u r e d s p e a k e r s d u r i n g the y e a r w e r e D r . R. L . d e L u i s e 
( M . D . ) on N u c l e a r R a d i a t i o n ; C o l . W e n d e l l W . F e r t i g o n 
G u e r i l l a W a r f a r e ; R . J . T i p t o n o f T i p t o n , K a l m b a c h a n d A s ­
s o c i a t e s , o n E n g i n e e r i n g E t h i c s ; B r i g . G e n . J . H . R o t h s c h i l d 
o n C h e m i c a l a n d B i o l o g i c a l W a r f a r e ; a n d C o l . A l d e n E . C l i f ­
f o r d on N O R A D . T r i p s w e r e m a d e to the R o c k y M o u n t a i n 
A r s e n a l , the L o w r y A i r F o r c e B a s e T i t a n f a c i l i t i e s , the W a t e r ­
w a y s E x p e r i m e n t S t a t i o n at V i c k s b u r g , M i s s . , a n d the S . A . M . E . 
R e g i o n a l M e e t i n g in D a i l a s , T e x a s . 

T h e C o l o r a d o S c h o o l o f M i n e s s tuden t post , h e a d e d by 
C a d e t L t , C o l . J e r r y P . I l g e n f r i t z , w a s se lec ted as D i s t i n g u i s h e d 
S t u d e n t P o s f f o r the y e a r 1959. T h i s post h a s been se lec ted as 
a n O u t s t a n d i n g P o s t o n f i v e o c c a s i o n s : 1951, 1956, 1957, 1958 
a n d n o w i n 1959. T h i s r e c o r d is u n e q u a l l e d by any o the r schoo l 
i n the n a t i o n , C a p t . J a m e s L . L a m m i e w a s f a c u l t y s p o n s o r f o r 
the pas t y e a r . 
3 4 T o B e C o m m i s s i o n e d 

Thirty-four Miners wi l l receive their commissions as 
second lieutenants in the United States Army after gradu­
ation this year. A l l but three of these wi l l be commissioned 
in the Corps of Engineers, Thirteen men completed Sum­
mer Camp last year and were commissioned at commence­
ment. The other 21 men wi l l be commissioned at Fort 
Leonard Wood, Mo. , on July 29 after their six-week 
camp. 

T h o s e w h o w i l l be c o m m i s s i o n e d at c o m m e n c e m e n t a r e : 
E d w i n H . C r a b t r e e , H I ; R i c h a r d A . D a n i e l e , S a m u e l B . H e i s t e r , 
A n d r e w J . D i c k s o n , A r t e m a s L . H o l m e s , J r . ; R i c h a r d J . P i t n e y , 
E d w a r d G . R a p p , C h a r l e s M . R i c h a r d , J o h n J . Se l te rs , A r n o l d 
S. T u r n e r , R o y G . V a w t e r , A l b e r t E . W i e d e r , a n d D o n a l d E . 
Z e l i n k o f f . 

T h o s e w h o w i l l be c o m m i s s i o n e d o n J u l y 29 a r e : J o s e p h 
L . A n j i e r , R o n a l d L . B r e d e h o f t , C h a r l e s L . C a r p e n t e r , R i c h a r d 
A . E g e n , J a m e s A . H i l e m a n , R o b e r t F . H i n s h a w , J o n R . K i r k ­
p a t r i c k , R o n a l d A . K r i z m a n , K e n n e t h L . E a r n e r , G e o r g e A . 
L i n d r o t h , J o h n A . B o w l e r , I I I ; G e o r g e N . B r o w n , J r . ; D a n i e l 
E . K a r i g , D e l m a r V . M i l e y , G o r d o n L . R o y c e , M i c h a e l R . 
S a r g e n t , F r e d e r i c k P . S c h w a r z , J r . ; N o r m a n J . S m a l l w o o d , 
K e n n e t h L . S p a l d i n g , S t a n l e y F . V e r s a w , a n d E d w i n E . W i n g . 
R O T C S t a f f 

The present year has also seen a large turnover in the 
R O T C staff. L t . Col. Bruce D . Jones, M . E , , Mines 
1948, has completed his second j'ear as P M S T . M a j , John 
Mason, 1949 Mines graduate, now holds the position of 
executive officer. M a j . Mason assisted in coaching the 
football and wrestling squads during the past year. 

Capt. James L . Sutton, B.S., Texas University and 
M . S., Purdue University, arrived this year to teach the 
engineering and technical parts of the R O T C course. 
Capt. Frederick J , Hamlin, in his second j'ear at Mines, 
taught Military History and acted as Commandant of 
Cadets, Capt. Hamlin coached the Mines Soccer Team 
this year. 

Leaving Mines this year are Sgt, M a j , M/Sgt , Walter 
E, Gilmore, after five years duty on the staff; rifle coach 
and administrative assistant M/Sg t . Will iam E . King, 
with four J'ears at Mines, and Capt. James L . Lammie 
with three j'ears on the staff. 

Other instructors at Mines are M/Sg t . Chauncey 
Case; M/Sg t . Johnny F. Byrd, on his second tour at 
Mines; SEC Constantine S, Pournarus, recently assigned 
from attache duty in Saudi Arabia, SEC Richard G . 
King, and Sgt. Arthur A , Hoffman. 

w h e n i t c o u n t s , 

our C o m p a n y is ready to meet your needs. 

O u r mobile units are on the job 24 hours 

a day every day serving y o u quickly and 

efficiently whenever you need natm-al gas or 

electric service. L a s t year over 800 company 

vehicles traveled over seven mil l ion miles 

to maintam this efficient service. Our use of 

short wave radio has been expanded to insure 

a faster, more direct response to your call. 

SERVICE is our middle name. 

^ T j i l o l i o S E I ^ ^ r i C : ^ O o n a p a - n y 

o r C o l o r a c i o 

THE MINES MAGAZINE 

Serves You! 

P r o v i d i n g . . . 

© W o r l d C o v e r a g e of the M i n e r a l I n d u s t r y 

® W i d e D o m e s t i c a n d F o r e i g n C i r c u l a t i o n 

"A Voice in Mining Since 1910" 

Ed i to r ia l and A d v e r t i s i n g O f f i ces 

G O L D E N , C O L O R A D O 
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A n A p p l i c a t i o n of 

Quality Control 
In the 

Mining Industry 

By J O H A N S I K K A R , ' 5 8 

I n t r o d u c t i o n 

S t a t i s t i c s c a n b e a v e r y h e l p f u l t o o l i n t h e m i n i n g 

i n d u s t r y . I t c a n , f o r e x a m p l e , be e m p l o y e d to h e l p 

to k e e p g o o d c o n t r o l o v e r t h e g r a d e o f t h e m i l l f e e d . 

A s i t i s o f t e n a d v a n t a g e o u s to k e e p t b e m i l l f e e d a t 

a c o n s t a n t g r a d e , a n d as u s u a l l y t h e o r e m i n e d i s o f 

s e v e r a l d i f f e r e n t g r a d e s , t h e n t b e d i f f e r e n t g r a d e s 

o f o r e m u s t be m i x e d i n c e r t a i n s p e c i f i e d p r o p o r t i o n s 

i l l o r d e r to g e t t h e f i n a l m i x t u r e o f t h c r e q u i r e d 

g r a d e . T o m a k e s u r e t h a t t h e m i l l f e e d w i l l b e w i t h i n 

t h e r e q u i r e d g r a d e t o l e r a n c e , a l l t h e d i f f e r e n t p o r ­

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

f i n a l m i x t u r e m u s t b e e x a m i n e d f o r g r a d e . A s a g e n ­

e r a l r u l e , i t r n a y b e s a i d t h a t s t a t i s t i c a l m e t h o d s o f 

i n s p e c t i o n w i l l l e a d to t h e m o s t e c o n o m i c a l i n s p e c t i o n 

t e c h n i q u e f o r t h e d e g r e e o f c e r t a i n t y r e q u i r e d . T h i s 

s t a t i s t i c a l i n s p e c t i o n t e c h n i q u e i s c a l l e d " s t a t i s t i c a l 

q u a l i t y c o n t r o l " o r j u s t " q u a l i t y c o n t r o l . " 

D i s c u s s i o n 

T h e v a r i a t i o n w h i c h a r i s e s i n t h e g r a d e o f t h e m i l l 

f e e d m a y b e c o n s i d e r e d as b e i n g d u e t o t w o m a i n 

k i n d s o f c a u s e s : c h a n c e c a u s e s a n d a s s i g n a b l e c a u s e s . 

C h a n c e c a u s e s a r e t h c i n n u m e r a b l e c a u s e s , e a c h 

o f w h i c h e x e r c i s e s a s m a l l e f f e c t o n t h e t o t a l v a r i a ­

t i o n . T h e y a r e v a r i a t i o n s w h i c h c a n n o t be i d e n t i f i e d , 

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

i d c u t i f j c a t i o n w o u l d b e u n e c o n o m i c . T h e y c a n n o t b e 

e l i m i n a t e d w i t h o u t m o d i f i c a t i o n i n t h e s y s t e m o f 

m i x i n g t h e d i f f e r e n t g r a d e s o f o r e . 

A s s i g n a b l e c a u s e s a r e c a u s e s w h i c h c a n b e i d e n t i ­

f i e d a n d w h i c h a r e u s u a l l y e c o n o m i c a l to d i s c o v e r 

a n d e l i m i n a t e . T h e y a r i s e f r o m s u d d e n o r a b n o n n a l 

v a r i a t i o n s i n t h e g r a d e o f t h e d i f f e r e n t p o r t i o n s o f 

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

m i l l f e e d , o r t h e y m a y be d u e to m a n o r m a c h i n e . 

T o k e e p t h e p r o c e s s o f m i x i n g t h e d i f f e r e n t g r a d e s 

o f o r e u n d e r f u l l c o n t r o l , t w o c o n t r o l c h a r t s m u s t b e 

k e p t s i m u l t a n e o u s l y . O n e c h a r t i s f o r t h e a v e r a g e 

v a l u e o l t h e s a m p l e , t h e o t h e r i s f o r s h o w i n g t h c 

v a r i a b i l i t y a b o u t t h e a v e r a g e . 

T h c c a l c u l a t i o n o f t h e a v e r a g e v a l u e o f a n u m b e r 

o f i t e m s i s v e r y s i m p l e , b u t to c a l c u l a t e t b e s t a n d a r d 

* ilr. Sikkar was awarded the prize for llie hest paper proseuted in 
the 1950 Student Prize Paper Contest, JliiiiiAg Society, Graduate Division. 
The paper appeai-s here with the pcniiissiou of the author and of ADIE. 

THE MINES MAGAZINE « JUNE, 1960 

J O H A N S I K K A R 

T H E A U T H O R 

/ , Johtm Sikkar, was horn Sept. 18,1933, in Tartu, 
Estonia. In 1944, when liiissia-ns again started to in-
vate Estonia, our family fled to Sweden. After living 
about 10 years in Stockholm, Stveden, J received^ a 
Rotary Educational Foimdation Scholarship to Emory 
at Oxford in Georgia. 

Next year, 1955,1 tvas ahle to transfer the scholar­
ship to Colorado School of Mines, where I graduated 
with the degree of Engineer of Mines in May, 1958. 
During ihe summer after graduation I worked for 
The Neiv Jersey Zinc Co. at Gilman, Colo., and. in the 
fall of 1958 I started to ivork for my Master of Science 
in Mining Engineering ai Montana School of Mines. 
After receiving my degree in June 1959, I returned 
io Gilman as mine engineer for The New Jersey Zinc 
Co. 

d e v i a t i o n , w h i c h e x p r e s s e s t h e v a r i a b i l i t y a b o u t tJic 

a v e r a g e , e v e i y t i m e a s a m p l e w a s t a k e n , e v e n o f so 

s m a l l a n u m b e r as f i v e i t e m s , w o u l d be v e r y l a b o r i o u s , 

P o r t h i s r e a s o n , i t i s , a c c o r d i n g to M o r o n e y ' , u s u a l 

p r a c t i c e to b a s e t h e c h a r t c o n t r o l l i n g v a r i a b i l i t y o n 

t h e s a m p l e r a n g e , w h i c h i s o b t a i n e d b y t a l d n g t h e 

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

c o r d e d i n t h e s a m p l e . 

T h e c o n t r o l c h a r t s , a c c o r d i n g to P a r r a i i - , b u i l d 

a f r e q u e n c y d i s t r i b u t i o n o n a t i m e t r e n d b a s i s , w i t h 

t h e o r d i n a t e as t h e v a r i a b l e b e i n g m e a s u r e d , a n d t h c 

a b s c i s s a a s t i m e . U s u a l l y f i v e o b s e r v a t i o n s a r e t a k e n 

p e r s a m p l e , a n d t h e a v e r a g e r a n g e o f t h e s a m p l e is 

p l o t t e d . A f t e r a m i n i m u m o f 25 s a m p l e s h a v e b e e n 

t a k e n , c o n t r o l l i m i t s c a n b e d r a w n f o r a v e r a g e s a n d 

r a n g e s w i t h i n w h i c h t h e p o i n t s m u s t f a l l i f t h e p r o c ­

ess i s i n s t a t i s t i c a l c o n t r o l . A p o i n t o u t s i d e t h e s e 

H m i t s i n d i c a t e s t h a t a n a s s i g n a b l e c a u s e o f v a r i a t i o n 

ex i s t s . 

T h e l i m i t s f o r w a r n i n g a n d a c t i o n o n t h e c o n t r o l 

c h a r t s h a v e , a c c o r d i n g to M o r o n e y ^ , a b s o l u t e l y n o i n -

1 M , J . M o r o n e y . Facts from Figures. B a l t i m o r e : P e n g u i n 

Boolt Inc., p. 152, 1958. 
••i M . P a r r a n . " M a t h e m a t i c s N e c e s s a r y for Q u a l i t y C o n t r o l 
i n M a s s P r o d u c t i o n , " CiM. Eng. Journal, V o l . 1, N o . 3, 
p, 22-27, 1953. 
3 M o r o n e y , op. cit., p, 152. 
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h e r e n t c o n n e c t i o n w i t h t h e l i m i t s t l i e d e s i g n e r sets f o r 

t h c a c c u r a c y r e q u i r e d . T h e l i m i t s a r c s t a t i s t i c a l l i m ­

i t s , w h i c h d e p e n d o n t h e i n h e r e n t v a r i a b i l i t y o f t h e 

m i x i n g p r o c e s s a n d o n t h e s i ze o f t h e s a m p l e w h i c h i s 

t a k e n . I r r e s p e c t i v e o f l i m i t s set b y t h e d e s i g n e r , 

s t a t i s t i c a l c o n t r o l l i m i t s w i l l w i d e n i f t h e j o b i s m a d e 

b y a p o o r m e t h o d o r b y a p o o r w o r k m a n ( i n as f a r as 

t h e w o r k m a n h a s c o n t r o l o v e r t h e a c c u r a c y o f t h e 

m i x i n g ) . A g a i n , i f a l l t h e o t h e r c o n d i t i o n s a r e t h e 

s a m e , t l i c s t a t i s t i c a l c o n t r o l l i m i t s o n t h e a v e r a g e 

c h a r t w i l l c l o se i n a n d t h e l i m i t s o n t h e r a n g e c h a r t 

w i l l w i d e n i f t h e n u m b e r o f i t e m s i n t b e s a m p l e i s 

i n c r e a s e d . 

A c c o r d i n g to M o r o n e y " ^ t h e f o l l o w i n g f a c t o r s a n d 

f o r m u l a s c a n lie u s e d to c a l c u l a t e t h e l i m i t s o f t h e 

a v e r a g e a n d r a n g e c h a r t s : 

C O N V E R S I O N " O F M E A N S A M P L E R A N G E T O S T A N D ­
A R D D E V I A T I O N A N D C O N T R O L L I M I T F A C T O R S A N D 

F O R M U L A S F O R A V E R A G E C H A R T 

FoTiinilas 
Sample 

11 

ami lis 
factor 

A 

Action 
factor 

A 

Conversion 
factor 

d 
I 

2 1.229 1.937 L128 
3 0.66S L 0 5 4 1.693 
4 0.476 1.054 1.693 

5 0,377 0.594 2.326 
U . L . 6 0.316 0.498 2.534 U . L . 

7 0.274 0.432 2.704 
L . L . 8 0.244 0.384 2.S47 L . L . 

9 0.220 0.347 2.970 
10 0.202 0.317 3.078 

w h e r e : g = pop^ulation s t a n d a r d d e v i a t i o n ; 

w 

s a m p l e r a n g e ; x — g r a n d average (average of t l ie s a m p l e 
a v e r a g e s ) ; U . L . = u p p e r l i m i t H ; L . L . — lower l i m i t s . 

C O N T R O L L I M I T F A C T O R S F O R T H E R A N G E C H A R T 

Sample Upper Upper Lower Lower 
size action warning warning' action 

factor factor factor factor 
n D D D I) 

2 4.12 2.81 0.04 0.00 
3 2.98 2.17 0.18 0.04 
4 2.57 L 9 3 0.29 0.10 
5 2.34 1.81 0.37 0.16 
6 2.21 1.72 0.42 0.21 
7 2.11 1.66 0.46 0.26 
8 2.04 1.62 0.50 0.29 
9 1.99 1.58 0.52 0.32 

10 L 9 3 L 5 6 0.54 0.35 

T h e u p p e r a n d l o w e r w a r n i n g a n d u p p e r a n d 

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

m e a n s a m p l e r a n g e ( w ) b y t h e l i m i t f a c t o r ( D ) s h o w n 

i n t h e a b o v e t a b l e f o r t h e n u m b e r o f i t e m s ( n ) i n t h e 

s a m p l e . T h u s : 

L i m i t = D w 

T h e s e l i m i t s a r e b a s e d o n t h e f a c t t h a t f o r a u o i i n a l 

d i s t r i b u t i o n 99 .7 p e r c e n t o f t h e w h o l e p o p u l a t i o n 

l i e s w i t h i n t h r e e s t a n d a r d d e v i a t i o n s o f t h e a v e r a g e , 

96 p e r c e n t o f t h c w h o l e p o p u l a t i o n l i e s w i t h i n t w o 

s t a n d a r d d e v i a t i o n s o f t h e a v e r a g e , a n d 68 p e r c e n t 

o f t h e w h o l e p o p u l a t i o n l i e s w i t h i n o n e s t a n d a r d d e ­

v i a t i o n o f t h e a v e r a g e . 

I n s o m e cases i t m i g h t b e a d v a n t a g e o u s to d e ­

t e r m i n e t h e s t a n d a r d d e v i a t i o n m o r e a c c u r a t e l y t h a n 

t h c u s e o f c o n v e r s i o n f a c t o r a l l o w s . I n t h a t case e i t h e r 

o f t h e t w o f o l l o w i n g f o r m u l a s m a y b e u s e d : 

( X - X i ) 2 

N 
( u s e d f o r u n g r o u p e d d a t a ) 

f d ^ 

N 

f d _ 

N 
( n s e d f o r g r o u p e d d a t a ) 

w h e r e : X = i n d i v i d u a l r e a d i n g ; X ^ = a r i t h m e t i c 

m e a n o r a v e r a g e ; N = n u m b e r o f o b s e r v a t i o n s ; d = 

t h e c l a s s i n t e r v a l ( w i d t h o f c o n v e n i e n t l y s i z e d g r o u p s 

i n t o w h i c h d a t a a r c d i v i d e d ) ; f = f r e q u e n c y o f o c ­

c u r r e n c e . 

E x a m p l e 

T h e f o l l o w i n g r e a d i n g s a r e t h e r e s u l t s o b t a i n e d 

w h e n 5 0 u n i t s a r e t a k e n o f f f r o m t h e a c t u a l g r a d e o f 

o r e . 

INDIVIDUAL READINGS 

N o . Sum. A v e , R a . 

5. -2 -1 +2 +1 -2 -2 -0 . 4 4 

2 -1 0 +2 -1. -3 -3 - 0 . 6 5 

5 -1-1 -2 -2 -1 -2 -6 -1.2 5 
-2 -2 0 -2 0 -6 -1.2 2 

5 -1 -1 -2 -2 0 -6 -1.2 2 

6 -1 f l 0 -1 -1 -2 -0 . 4 2 

7 +2 -1 +1 -2 -1 -1 -0.2 4 

8 -2 +5 -2 0 -2 -3 -0 . 6 5 

9 -1 -2 -1 -2 0 -6 -1.2 2 

10 +2 +2 0 -2 -2 0 0.0 4 

11 -2 0 -1 -1 -2 -6 -1.2 2 

12 +1 0 +3 -1 -1 +2 -hO.4 4 

13 -1 +2 -i-L -2 -1 -1 -0.2 4 

14 -1 -2 -2 +1 -1 -5 -1.0 3 

15 0 -2 -1 -1 +2 -2 -0 . 4 4 

16 -1 -1 -1 -1 +2 -2 -0 . 4 3 

17 -1 -1 -2 0 -2 -6 -1.2 2 

l e -1 -1 -2 -1 -2 -7 - 1 . 4 1 

19 -1 +1 +2 0 -1 +1 +0.2 3 

20 - L -1 -2 -2 -2 - 8 -1 . 6 1. 

21 -2 -1 -2 -1 -1 -7 -1 . 4 1, 

22 +1 -1 -1 0 -1 -2 -0 . 4 2 

25 -1 0 -2 +1 -2 -4 -0 .8 3 

24 - r +1 -1 -1 -2 -4 -0 .8 3 

25 -1 0 -2 •s-1 -2 _4 -0 .8 5 

G r a n d A v e r a g e -0.72 2 .88 

4 M o r o n e y , op. cU., p. 155-172. 
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U p p e r W a r n i n g L i m i t — 

X - i - A w —49.28 -j- 0.377X2.88 = 50.36 
U p p e r A c t i o n L i m i t = x + A w 49.28 -j- 0.594X2.88 = 50.99 
L o w e r W a r n i n g L i m i t = 

X — A w — 49.28 — 0.377 X 2.88 = 48.20 
L o w e r A c t i o n L i m i t — x — A w =^ 49.28 — 0.594X2.88 = 47.57 

C A L C U L A T I O N " O F L I M I T S O N R A N G E C H A R T 
U p p e r W a r n i n g L i m i t = D w = 1.81 X 2.88 — 5.35 
U p p e r A c t i o n L i m i t = D w = 2.34 X 2.88 = 6.74 
L o w e r W a r n i n g L i m i t = D w = : 0 . 3 7 X 2.88 = 1.06 
L o w e r A c t i o n L i m i t = D w = 0.16 X 2.88 = 0.46 

A s t h e p o i n t s i n t h i s e x a m p l e f e l l f a i r l y w e l l i n 

b e t w e e n t h e l i m i t s , i t c a n b e c o n c l u d e d t h a t t h i s se t 

o f d a t a i s u n d e r s t a t i s t i c a l c o n t r o l . P o i n t 12 o n a v e r ­

a g e c h a r t f e l l o u t s i d e t h e u p p e r w a r n i n g l i m i t , a n d 

i t m i g h t b e w i s e to i n v e s t i g a t e t h e r e a s o n w h y i t f e l l 

o u t s i d e . P o i n t s 18 , 20 , a n d 2 1 o n t h e r a n g e c h a r t a l s o 

f e l l o u t s i d e t h e w a r n i n g l i m i t , a n d i t m i g h t be w i s e 

to i n v e s t i g a t e t h e r e a s o n f o r t h a t . 

THE MINES MAGAZINE • JUNE, 1960 

A V E R A G E C H A R T 

— 
• ^ • M M M M 

lljaVftT; ivr;i ii-i%iE?FaBKriiiki 

— i 
• ^ 

1 j / \ i \ j / / \ j / \ / \ j * / \ (___ ^ 

/ \ 1 ; / 
/ j ,/ / \ / \, 

4 " 4 - 1 -4- 4 - 4 - -+ V - h ~V ±_ f - +- - r — ^ f— ! J E 

\ / \ j { \ / 
\ / \ \ / 

• 
• 

\ \ / i > • J f 1 1 / 

— 1 j- --j-
1 1 1 

50.0 

49.0-

48.0 

1 2 5 4 5 6 7 8 9 10 11 12 15 14 15 16 17 1819 2 0 a 22 25 24 25 

R A N G E C H A R T 

p tr Ao- iio n il Tl i t 

Tl P P < T T I F Tii 

/ 
; — 

1 

/ \ 1 \ 

1 

/ \ r J : . 1 f 

\ t / \ 1 i I _ ^ \ .— ..^ 

L ir 

J 

•ni np; Li mi \ 
T ;io ,in i t 

6.0 

5.0 

4 .0 

5.0-

2,0 

1.0 

0 .0 

1 2 5 4 ^ 6 7 

I f t h e r e q u i r e m e n t s f o r t h e m i l l f e e d s t a t e t h a t 

t h e g r a d e o f t h e f e e d c a n v a r y f r o m 4 7 p e r c e n t to 

51 p e r c e n t , t h e n w e c a n c o n c l u d e t h a t t h e p r e s e n t 

p r o c e s s o f m i x i n g t h e d i f f e r e n t g r a d e s o f o r e i s a c ­

c e p t a b l e . I f t h e r e q u i r e m e n t s f o r t h e f e e d a r e s u c h 

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

f u r t h e r a p a r t t h a n t h e g r a d e t o l e r a n c e , t h e n i t c a n 

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

i f i t w o u l d b e e c o n o m i c a l to d o so, o r t h c g r a d e t o l ­

e r a n c e m u s t b e w i d e n e d . 
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V s t a n d a r d Uran ium C o r p s ' Shenandoah M i l l as seen f rom an a i rp lane . 

S t a n d a r d U r a n i u m ' s D e v e l o p m e n t s 

I n S a n J u a n C o u n t y , C o l o . 

By R U S S E L L L. W O O D , ' 4 9 

Thc recent renewal of large scale miaing activity 
in San Jnan (Coimty, Colo., has created considerable 
interest among Western mining- people. The purpose 
of this paper is to attemj)t to describe Standard Ura­
nium (^or])'s part in this revival of an old mining 
district. 

Although San Juau County and Silverton, the 
county seat, are enjoying an economic boom as com­
pared witl i conditions during the past several years, 
it cannot be said that there is a mining boom in the 
area. Standard Uranium Coj-p., the district's largest 
operator, is engaged in one major project, and two 
lesser projects. In addition to Standard's operations, 
scvei'al other s]nailer coiii])anies have resumed worli 
in tlic county, perhaps partly because of the jiossibil-
ity of having a custom mi l l operating in thc district. 

* Address at the Kntional Wesieni Jliiiinff and Knergy Coiiferenee 
ili Denver, Colo., .\pril 21-^3, l!l(iU, 

Base Metal Mining Activities 
Perhaps the first thing which arouses the interest 

of a mining man is the fact that a uranium eompauy 
is directing its activities into tbe base metal f ie ld . 
This is a direct reversal of the trend in the middle 
1950's wiicn several old and established base aud 
precious metal mining companies, such as Hecla, 
Homestake, Climax, and others, successfully entered 
the uranium mining business. Although Standard 
did not then, exist as a mining company, most of the 
individuals now with the company had migrated to 
the uranium business as refugees from a depressed 
base metals business. 

Today, Standard does not consider itself strictly 
as a uranium company even though its income is st i l l 
derived almost entirely from tiraniuin ore sales. Be­
cause of its large scale development program i n the 
San Juan district and elsewhere i n Colorado, over 
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the; a u t h o r 

Russell L. Wood, graduated from the Colorado 
School of Mines ivith the degree of Engineer of Mines 
in 1949. Working as a miner for the Gouverneur Talc 
Co., Gouverneur, N. Y., from July 1949 until May 
1950, he learned practical mining the hard way. The 
next year he joined the Colorado Research Founda­
tion as a junior engineer. 

From June 1951 until June 1953, Mr. Wood 
worked as engineer and superintendent for Mining 
Research Corp., Golden, Colo., in determining the 
penetration of heavy homhs in diverse media such cts 
sandstones and granites. Again returning to mining, 
he ivorked as a miner for Telluride Mines, Inc., until 

April 1954. Then he accepted the position of mine 
manager with McCormick Mines, Big Indian District, 
Utah, and continued there for the next two years. 

In April 1956, he joined Standard Uranium Corp., 
Moah, JJta.h, as mine foreman, sub.^efluently heing pro­
moted to assistant general manager. Mr. Wood ivas 
instrumental in achieving the exceptionally high per­
centage of ore recovery from the pillars left hy the 
room and pillar system used in mining the original 
high grade urcmium ore. In the past year or more, 
Mr. Wood has devoted much of his time to the San 
JiLan project described in his paper. The progress of 
this project shoidd breath new life into the famous 
old mining district of Silverton and San Juan County, 
Colo. 

half of the company's activities are today i n the base 
metal f ield. A s a further evidence of its diversifica­
tion, the corporate name wi l l shortly be changed to 
Standard Metals Corp., to better reflect the company's 
present interests. 

Company Financially Abie to Diversify 
Another point calculated to arouse thc interest of 

many is why a company with such obvious success i n 
uranium mining would choose to get into an industry 
as depressed as base metals. The f i rs t answer, of 
course, is that the company is financially able to di­
versify. "With nearly $2,000,000 net income, after 
taxes, f rom sales of only $3,500,000 in 1959, the com­
pany obviously has money available for new ventures. 

Standard's management believes that its venture 
i n the Silverton area w i l l be quite profitable, even 
at today's depressed economic conditions i n the base 
metals industry. Management further believes that 
this country must eventually make a separation be­
tween its foreign policy and its domestic mining pol­
icy, and tbat there w i l l be a return to a more sensible 
and favorable economic base for metal mining. 

Four-Part Program Planned 
Standard has one basic objective in the base metals 

field—to make money. Thc program to reach this 
objective in the San Juan County area is divided into 
four parts: 

1. To reopen and rehabilitate the old Shenandoah-
Dives Mine; 

2. To reopen the Sunnyside mine; 
3. To renovate and reopen the Sheiiandoah-Dives 

M i l l , and 
4. Completion of a program to produce a man­

ganese by-product f rom the ores of thc Sunny­
side mine. 

History of Silverton District 
The history of Silverton and San Juan County 

mining begins around 1870 when the f i rs t prospectors 
in the area found placer gold i n the vicinity of Aras-
tra Gulch. Arastra Gulch drains the area surround­
ing the present Shenandoah-Dives mine. jDifficulties 
with Indian tribes prevented any serious mining be­
ing done unti l 1873 when the first real production 
started. Throughout the next 55 years mines were 
discovered, opened, and abandoned. 

Various consolidations took place, unt i l b}̂  1929 a 
single company, the Shenandoah-Bives Mining Co., 
emerged as the dominant producer of the immediate 

area about Arastra Gulch. This company operated 
the Mayflower mine and later the Silver Ijake Unit , 
leased from Ameriean Smelting and Refining Co., 
unt i l 1953 when the mine and m i l l were shut down 
because of economic conditions. 

In 1958 the Shenandoah-Dives Mining Co. was 
merged into the Marcy-Shenandoah Corp. E a r l y i n 
1959 Marcy-Shenandoah entered into a limited part­
nership with Standard Uranium Corp., which became 
the general partner and operator of the former 
Shenandoah-Dives property. Later Standard pur­
chased Marcy-Shenandoah's interest i n the limited 
partnership and is now the sole owner and operator 
of the various properties. 

Shenandoah-Dives Mine Reopened 
Subsequent to becoming the operator of the Shen­

andoah-Dives Mine, Standard has engaged i n a pro­
gram designed to rehabilitate the old mine and de­
velop additional ore. Underground rehabilitation in 
the mine has consisted of reconditioning the Zero, or 
master raise, which permits access to most of the old 
upper levels, and completion of the D M E A program 
started in 1952 and 1953. This D M E A program was 
directed towards opening up thc Letter " G " vein on 
the Shenandoah-Dives main level. This program was 
recently concluded with the completion of a 450 foot 
raise f rom main level to the Uni ty level, tbe lowest 
previous workings on this vein. 

The raise f rom the main level to the Uni ty level 
is located in the foot-wall of the Letter " G " vein and 
was driven with an Al imak Raise Climber. This 
marked tbe f i rs t use of an Alunak liaise Climber i n 
this part of the country, and the results are being ob­
served witb considerable interest, both by Standard 
and by other companies faced with similar raise 
problems. 

Alimak Raise Climber Satisfactory 
Standard's experience with the Al imak Raise 

Climber has been most satisfactory. Thc chief ad­
vantages of this method of raising lie i n the increased 
speed of raising and increased safety for the miners. 
Accurate cost figures on Al imak raising are not avail­
able at this time because of uncertainties as to the 
correct amortization rate to be charged against thc 
equipment. However, it appears that a considerable 
cost savings over that of conventional raising was 
achieved i n this raise. The raise was driven on an 80 
degree slope and was driven i n extremely hard rock 
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for its entire distance. It was driven by a two man 
crew i n tbe form of a slot 7 feet wide by 11 feet deep. 
The average rate of advance, even at the top of this 
450 foot high raise, was approximately 2.25 feet per 
man shift of labor. 

W i t h the completion of this ventilation and ac­
cess raise, the emphasis has shifted to stope prepara­
tion work at the Shenandoah-Dives mine. This work 
is unden-vay, both on the main level, on the Letter 
" G " vein and on some of the upper levels of the other 
veins of the Silver Lake Unit . It is anticipated that 
the mine wi l l be in a position to furnish m i l l feed by 
late spring or early snnnner. 

History of Sunnyside Mine 
The Sunnyside Mine is located above Kurcka, 

Colo., some 10 miles north of Silverton. The mine, 
i n common witb most of the others i n the district, has 
a long and varied history extending back into the 
1880s. Tt has been thc largest and richest mine in 
San Juan County, and the sizeable proven reserves 
remaining at this time indicate that it w i l l again as­
sume that position. 

The Sunnyside Mine was developed and operated 
on a large scale basis for over 40 years and faced some 
of the most severe physical conditions to be found 
i n any mine in the IJnited States. Tbe shutdown of 
the Sunnyside mine i n 1938 can be attributed to sev­
eral of these physical conditions. Chief among these 
was tbe extremely severe climate caused by tbe high 
altitude and heavy precipitation. 

The main portal of the Sunnyside was located at 
an elevation of 12,200 feet above sea level, well above 
timber line and i n a very poorly protected location. 
Access to the mine was achieved by various drifts and 
internal shafts which extended i n stages as fa r as 
1,000 feet below the main level. In later years, all 
ore and waste had to be hoisted in operations involv­
ing two or more transfers. Ore was crushed at thc 
portal of the mine and then transferred by aerial 
tram to the mi l l located some two miles distant, at 
thc town of Kurcka, Colo. 

Dur ing later years as the mine penetrated deeper 
into the mountain, the handling of heavy flows of 
water became a very serious problem. The remoteness 
of the mine f rom marketing facilities, and the gen­
erally poor metal prices f ina l ly combined with the 
natural factors i n 1938 causing a permanent shut­
down. Consideration was given to reopening the mine 
during the war years, but the scarcity of labor and 
materials ruled out this possibility. 

Gold King and American Tunnel 

A t about the same time that the Sunnyside mine 
was being developed above Eureka, the Gold K i n g 
Mine was being worked on Bonita Peak above Glad­
stone, a small community located on Cement Greek 
s(mie seven miles from Silverton. The Gold K i n g 
Mine is adjacent to and on the same general vein sys­
tem as the Sunnyside Mine, but they are on opposite 
sides of Bonita Peak. 

In 1900 the company operating the Gold K i n g 
Mine started work on the American Tunnel at the 
base of the mountain near Gladstone. The American 
Tunnel was to be a low-level haulage way and drain­
age tunnel for the Gold K u i g Mine. The project was 
never completed and the tunnel was abandoned 
around 1908, after being driven some 6000 feet into 
the moimtaiu. Through its acquisition of the holdings 
of Marc3''-Shenandoah and the limited pai^tnership, 
Standard acquired a pei-manent easement on this tun­

nel. In Ajn- i l 1959 the company started operations 
designed to extend the tunnel to a point beneath the 
Sunnyside Mine thus providing a low-level haulage 
and drainage tunnel for the entire Sunnyside Mine. 

Project to Connect Sunnyside 
The project of connecting the American Tunnel 

with the Sunnyside Mine is divided into three phases. 
The first phase, now completed, consisted of slabbing 
to enlarge the old tunnel for a total distance of 5500 
feet. The second phase, now well underway, consists 
of driving a new tunnel for a total distance of approx­
imately 4900 feet. The third phase wi l l consist of 
driving a 300 foot raise to connect with the bottom 
of the deepest shaft i n the old Sunnyside workings. 
It is anticipated that this connection w i l l be made 
early in 1961. 

No serious problems w êre encoimtered in the 
slabbing operation, although it was a large project 
and required nearly a year to complete, including 
time for plant set-up and organization. Thc original 
tunnel varied f rom seven by eight feet, to eight by 
nine feet i n cross section, with a ditch laid between 
the rails. A flow of about 900 gallons per minute 
of acidic water originates at a point api)roximately 
4000 feet f rom tbe portal. The presence of this water 
binders slabbing operations to a very considerable 
degree. 

Old Tunnel Enlarged 
The old tunnel was enlarged to give a f ina l section 

approximately 11 feet wide by 12 feet high. The 
new tunnel being driven beyond the end of the 
slabbing is of the same- dimensions. Although rock i n 
the tunnel generally stands well, i t was necessary to 
stand a total of 430 feet of horseshoe shaped steei 
tunnel sets i n the portal and through sections of bad 
ground. Thirty-six inch gage track is laid in the 
tunnel with a ditch along one side three feet wide by 
two feet deep. A six inch air line and a two inch 
water line are carried along thc rib opposite the 
ditch, and a 24 inch diameter vent line is carried in 
the center above the ti'acks. 

The original tunnel grade figured out to an aver­
age of slightly over three-quarters of one per cent. 
Ilowevcr there were some sections of much steeper 
grade, and it was necessary to establish a grade of 
1.6 per cent in one section of several hundred feet i n 
length. The new tunnel w i l l be driven on a grade of 
three-quarters of one per cent for a few hundred feet 
until the Bonita Fau l t is intersected, beyond which 
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point a one-half of one per cent grade wi l l be main­
tained. 

Equipment Designed for Project 
Much of tbe equipment used i n tbe slabbing and 

driving of the American tunnel was especially de­
signed and built for this project. Most of the equip­
ment was so designed that it can be used i n rcgTilar 
niining operations when thc tunnel is completed. 
Dr i l l i ng in the tunnel is handled by a three boom 
jumbo mounted on tbe chassis of an old crawler 
tractor. The jumbo is self-propelled by an air motor 
which replaced the diesel engine on the origmal ma­
cbine. The jumbo is transported through finished 
sections of the tunnel on a low bed flat car, which is 
also used to transport the Eimco 630 crawler-mounted 
mucking machines used in the mucking cycle. 

The muck train is made up of 200 cubic foot 
capacity Granby-type Card cars. The train is made 
up to operate as a slusher train with muck being 
loaded by tbe 630 loaders into the end ear and slushed 
into the other cars. The heading is drilled so that an 
entire round can be handled by one train at the rate 
of approximately one car of muck per foot of advance. 
This arrangement has proved to be exceedingly sat­
isfactory and pennits a minimum of time on the 
mucking cycle. 

Machines Mounted on Crawlers 
B y having both tbe mucking machines and jumbos 

mounted on crawlers it is not necessary to have ra i l 
extended clear to tbe heading for each round. The 
work of extending ra i l and hanging air, water and 
vent pipe is carried out during the dri l l ing cycle by 
a. special service crew. The vent line is handled by 
a specially designed f la t car mounting a converted 
hydraulic d r i l l jib capable of picking up and raising 
a 20 foot joint of vent pipe. 

The ditch is drilled and shot during the regular 
dr i l l ing and blasting cycles and is mucked during 
either the dri l l ing or mucking cycles by a two man 
ditch crew. The ditch mucking machine consists of 
a regular production model of the Davis Backhoe 
mounted on a heavy flat car chassis. A n electric 
motor drives the hydraulic pump which operates the 
backhoe. The backhoe discharges into low sided 
Granby-type cars capable of holding approximately 
five tons of muck. This equipment is extremely mobile 
and requires no setup time. It is possible for a two 
man crew to dig over 100 feet of ditch in a shift. 

Although the daily footage of the American Tun­
nel is not too impressive by high-speed tunnel driving 

• Old powder dated April 3. 1908, found in American Tunnel. 
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• Loaded cars left in old tunnei. Ditch was carried under fhe rails. 

standards, the company is making excellent progress 
when measured in cubic yards of excavation per man 
shift ot' work. Likewise the cost per cubic yard ex­
cavated has been very low, due principally to the de­
gree of mechanization achieved on this job. 

Old Mill Being R-enovated 

The third phase of Standard Uranium Corp's 
program in San Juan County, Colo., is to provide 
facilities for the mill ing of ores f rom the Shenandoah-
Dives, Sunnyside, and such independent mines as 
lack a market for their ore. This problem is being 
handled by a revamping and renovation of thc old 
Shenandoah-Dives M i l l located approximately two 
miles north of Silverton. 

The bulk of the ore previously processed at this 
mill originated at the Shenandoah-Dives mine. Crush­
ing facilities were located at the mine and the ore 
was delivered to the two mile long aerial tram which 
connected with the miU. Small and generally inade­
quate facilities were available at the m i l l for handling 
limited amounts of custom ore. A s i t w i l l soon be­
come necessary to handle large amounts of ore f rom 
the Sunnyside Mine, it was decided to enlarge the 
crushing and sampling facilities at the Shenandoah-
Dives mi l l , and at the same time provide better facil­
ities for Shenandoah-Dives ores and for custom 
shippers. 

New Crushing and Sampling Plant 
Work is now well advanced on a new crushing and 

sampling plant located at the mi l l . Ore f rom the 
Shenandoah-Dives mine wi l l be crushed at the mine 
as was done formerly, and then transported to the 
mill for sampling and mill ing. Ore from the Sunny­
side and from custom shippers w i l l be delivered to 
existing bins at tbe m i l l and then reduced by two 
stage crushing to one inch size. A l l eres f rom the 
Shenandoah, Sunnyside, and custom shippers w i l l 
then be sampled by standard sampling methods. 

A copper circuit is being added to the mi l l to 
better handle the copper-bearing ores f rom thc Silver 
Lake Unit, and from certain smaller mines in the 
area. The mi l l w i l l thus produce three concentrates, 
eopi)er, lead and zinc, and in some eases a fourth con­
centrate of rhodonite w i l l be i)rodueed from an ex­
perimental circuit being added to handle some ores 
from the Sunnyside mine. 

(Continued on page 46) 
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M E T R O G R A P H Y — 

The Sc ience 
Of Measuren 

By F R E D C. B O N D , '22 

Measurements began i n that vast dim era of the 
evolution of human thought when man f i rs t began 
to count. Certain savage tribes had words only for 
one, two, and many. The perceptions require ages of 
sharpening before thc significance of large numbers 
can be appreciated, and words are evolved only after 
it becomes apparent tbat the necessity of convoying 
information requires their usage. 

Counting Began With Fingers 
There can be little doubt but that counting began 

with tbe fingers. Men carry with them constant!}'" a 
ten-point abacus on the ends of their two hands, and 
our decimal system arose f rom our physiological 
structure. Men learned early to count days, people, 
and objects on their fingers. 

A f t e r our ancestors had named each of the funda­
mental digits, the expansion of the counting system 
into twenties, hundreds, and thousands followed in­
evitably with the use of symbols. These symbols were 
notches cut i n a stick, knots i n a thread, or marks 
upon wood, stone, or leather, and they almost cer­
tainly preceded all other forms of writing. 

Synnbols Used by Romans 
Tbe development of the decimal system of units, 

tens, hundreds, etc. was not so spontaneous. Thc 
multitudinous transactions of the great Roman E m ­
pire did not have its benefit, and up unt i l the sack­
ing of Rome this world-ruling empire used the sym­
bols of outstretched fingers for one, two, three, and 
four, with five representing the hand, or the V~form 
between the thumb and f i rs t finger, and ten was 
represented by the two hands, or the two crossed 
index fingers. 

The word index is derived f rom the name for the 
f i rs t finger. Tbe symbol for 50 was the thumb and 
forefinger held at a 90-degrec angle, and in the sym­
bol for 100 the forefinger was curved so that with 
the thumb it formed the letter C. The Romans tended 
to divide quantities into twelfths instead of tenths, 
and i n consequence of this, and the fact that their 
numerals f rom one to ten did not consist of single 
characters, they never adopted a decimal system. 

Arabic Numerals Introduced 
Our Arabic numerals and decimal system evolved 

either in Persia or India, and seem to be associated 
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with the Sanskrit language. They were introduced 
into the western "world by way of the Arabian pen­
insula, tmd the Crusades f inal ly converted all of west­
ern Europe to their use. The Egyptians and the 
Chinese were among the f i rs t to use a decimal system. 

However, i n the w^estern hemisphere this evolu­
tion took a different turn. The Inca Empire centered 
i n P e r u made its computations on a vigesimal system 
of 20 units, or scores, probably derived f rom the total 
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of 20 fingers and toes used for counting. It is in­
teresting to speculate that a vigesimal system covild 
arise only where thc ciimatc was sufficiently warm 
so that the toes were customarily exposed. 

Duo-decimai System Developed 

The Aztec Empire in Mexico evolved a duo-decimal 
system with twelve units instead of the ten of Europe 
and Asia, such as the Romans might have developed 
i f their numerals had consisted of singie characters. 
Prom the mathematical standpoint the duo-decimal 
S3'"stem has some advantages, since 12 is divisible by 
6, 4, 3, and 2, while 10 is divisible only by 5 and 2. 
It is because of this relationship that a sort of pseudo 
dno-decinuil system has evolved in historical times 
along with the decimal system, mostly f rom Roman 
beginnings. Products such as apples, oranges, and 
eggs are sold by the dozen because a half, quarter, 
third, or sixth of a dozen can be obtained iu whole 
units. Fo r the same fundamental reason our English 
system of measurements employs man^^ variations of 
the duo-decimal idea. There are twelve inches in a 
foot, 24 hours in a day, four quarts i n a gallon, and 
360 degrees in a circle. 

The Babylonians tended to think in terms of 
sixties, and our subdivisions of the circle, hour, and 
minute, go back to ancient Babylon. 

Science Is Measurement 

It has been stated that "science is measurement," 
and "the business of science is to measure." I f this 
is true, then the subject of metrography constitutes 
all of science, so that it would be well to examine 
more closely into the theory of measurements. 

Measurements consist merely i n the comparison 
of standards, and no measurements are absolutely 
exact. In addition, there are few commonly accepted 
invariable standards, so that science itself seems to 
rest upon the foundation of perceptual comparisons. 

Instruments Extend Perception 
Scientific instruments are instruments for ex­

tending the range and accuracy of our sensual per­
ceptions, and preserving accui'ate records of these 
manifested phenomena. The telescope, microscope, 
camera, thermometer, etc., are cases i n point. The 
advances of science are based upon (1) extensions 
in the range of what we can perceive sensually, and 
(2) thc integration of observations into a unif ied 
system of knowledge. 

Science is essentially deductive i n method, and 
tends to ignore all phenomena which f a l l outside the 
range of perceptual physical measurement. The 
f ie ld of science is continually expanding as more and 
more phenomena respond to measurement, but it 
must remain limited i n scope. A n y philosophy which 
is based entirely upon science must ignore tbe great 
unanswei-ed questions of human existence, and must 
therefore remain unsatisfying and incomplete. 

The so-called conflict between science and religion 
results f]'om the encroachment of scientific measure­
ments upon domains which the religionists foimerly 
claimed as their own. A s an instance, many men 
years ago worshipped the sun as a source of l i fe and 
health. Increasing knowledge of the physical nature 
of the sun made tbis worship appear as a gross super­
stition, but recent scientific measurements of the 
health giving qualities of ultra-violet radiation have 
made the sun a scientific source of health rather than 
a religious one. 
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Fundamental Cpuantities of Measurement 

There are three fundamental quantities of meas­
urement: mass, length, and time, commonly desig­
nated as m, 1, and t. Possibly the oldest standard of 
nieasuren-ient aside f rom the solar day, is that of 
length. A natural standard of length is the pace or 
yard, followed closely by the length of a man's foot. 

However, the most common unit met with i n 
ancient literature is the cubit. The usual vahie of 
the cubit is either 18 or 20.62 inches, variations of an 
inch or more existed between different countries i n 
ancient times. The great pyramid of Egypt was con­
structed in cubits of 20.6 inches, and the Hebrew 
cubit was practically the same. The Assyrians, Su-
merians, Babylonians, Chaldeans, and Persians all 
measured length i n cubits which were approximately 
equal. The basis for the existence of this fundamental 
unit is tbe distauce from the point of the elbow to 
tbe extended middle finger. 

Ancient Units of Measurement 

Other conmion units of ancient measurement were : 
the digit or thickness of a finger, which equaled ap­
proximately % inch; the hand of four inches, the 
hand span of nine inches between the extended thumb 
and little finger, and the fathom of six feet by which 
rope was measured between the extended bands. The 
inch is the width of a thumb; the Spanish word for 
thumb is "pulgar" and the inch is a "pulgada." 

Our common unit is the Engl ish foot, or the 
length of tho foot of K i n g John I. Many foot meas­
urements of other sizes, both smaller and greater than 
our own, existed i n ancient times, and to this day the 
shorter Spanish foot is in common use in La t in Amer­
ica i n places where it has not been supplanted by the 
meter. Thus, a yard, or "vara" south of the border, 
of three Spanish feet is equal to 33 English inches, 
and purchasers of cloth in La t in America must con­
stantly keep i n mind the difference between the 
Spanish and English yard. 

The yard was two cubits of 18 inches, or an ell, 
which was a turn of cloth or rope between the thumb 
and elbow. It was also the length of the Anglo-Saxon 
girdle, showing that these people may not have been 
as plump as they are depicted on Christmas cards. 

The mile derives f rom the La t in word for thou­
sand. The Roman passus, or pace, was thc distance 
between successive contacts of the same foot, and the 
marching legions of the Caesars paced off miles of one 
thousand double paces and set up milestones all over 
western Europe. The Roman mile was 5000 of our 
English feet. 

The rod was 5 ^ yards, and was measured by 16 
men touching toe to heel. The acre was the area a 
plowman with, one ox could plow between sunrise and 
sunset, which was defined as a strip 40 rods (or one 
furlong) long by 4 rods wide. Queen Elizabeth de­
fined the English mile as equal to 8 furlongs, or 
5280 English feet. 

Ancient Units of Weight 

The ancient units of weight seem to have a more 
common basis, since comparisons in many countiies 
were made by measuring the weight of articles on 
primitive beam balances against the commonly avail­
able but inexact measure of a graui of wheat. Our 
English system of weights is based upon the ancient 
Egyptian grain of wheat; the present avoirdupois 
English pound was defined early i n the 14th century 
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as equaling 7000 grains. The Koman l ibra was con­
siderably smaller, consisting of. slightly more than 
5000 grains. 

The Ci ty of Troyes i n France devoted since the 
time of the Phoenician traders to working i n jewelry 
and precious metals, adopted an ancient sj'stem of 
measurements. This survives in our Troy measure­
ments which are legal in English speaking countries 
for jewels and precious metals. In the Troy system 
24 Eg;5'7)tian grains equal one pennyweight, which is 
half the weight of our modern pennies. Twent}^ 
pennyweights equal one Troy ounce, and 12 Troy 
ounces constitute one Troy pound, as compared with 
16 avoirdupois ounces i n one avoirdupois pound. 
Thus a pound Troy equals 5760 grains and is smaller 
than an avoirdupois pound, while the Troy ounce is 
larger than an avoirdupois ounce. The apothecary's 
pound and ounce are the same as tbe Troy, but 20 
grains equal one scruple, 8 scruples equal one dram, 
and an ounce contains eight drams. 

The avoirdupois ton is 20 hundred weight, or 
2000 pounds. In order to curry favor with the buy­
ing populace, Queen Elizabeth decreed that the hun­
dred weight should be increased by 12 pounds, and 
our long ton of 2240 pounds survives as a result. Our 
modern K i p is 1000 poimds (or Kilo-pound). 

Coinage Based on Grain Standard 
Ancient coins constituted secondary units of 

weight or mass. The shekel i n various countries was 
about 120 grains, and the coinage of all ancient coun­
tries was based upon the grain standard. The English 
pound sterling is 7000 grains of silver, 925 fine, and 
the French and Belgian francs and the Italian l i r a 
wcT^c originally of the .same value, unt i l debased by 
the inflat ion following tbe Napoleonic wars, and 
furtber decreased i n value by successive wars. The 
monetary cost of making war is largely paid for by 
this debasement i n the value of money. 

The ancient Greeks, probably on the Island of 
Cyprus, were the first to coin money; and they in­
vented the practice of mill ing, or grooving, the edges, 
so that any clipping or paring would be apparent. 

Our U . S. dollar was made equivalent to tbe old 
Spanish dollar, derived from the Dutch thaler; and 
the f i rs t dollars minted i n 1794 showed two columns 
encircled by a ribbon. Our dollar sign derives f rom 
this old coin. 

Gold powder was measured in quills, or the 
amount contained i n a goose quil l , and later quills 
were weighed against carats, or the small Arabian 
Karob bean. This was formerly equal to 4 grains, but 
is now 3.086 grains. 

Units of Capacity 
The units of capacity are based npon similar ar­

bitrary standards. The various gold and silver meas­
uring cups of the ancients, thc great hogsheads of 
wine or tuns, f rom whieh our modern ton is derived, 
and the present arbitrary pints, quarts, and gallons 
of the English system, are alike derived from merely 
arbitrary standards. 

In America we still use the old English wine gallon 
or Queen A n n gallon of 231 cubic inches, and con­
taining 8V3 pounds of water, while in, the England 
of 1824 this was superseded by the more logical im­
perial gallon which contains precisely ten pounds of 
water. These two conflicting gallon measurements 
have resulted i n a multitude of confusions, and the 
Canadians now speak of our unit of capacity some-
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what derisively as the 3-quart gallon, although i t is 
actually 5/6 of the Imperial gallon. 

Temperature Measurements 
Temperature measurements are also arbitrary. In 

1714 Professor Fahrenheit laid an arbitrary scale 
alongside a narrow column oi" mercury in a vacuiun, 
and marked thereon the coldest day of winter at 
zero degrees, with 32 as the freezing point and 212 
as tbe boiling point of water. 

This scale was improved in 1742 when Celsius sub­
stituted tbe centigrade, or Celsius, system with zero 
as the freezing ijoint and 100 as the boiling point of 
water, and was st i l l further improved by marking 
minus 273.16 on the centigrade scale as zero degrees 
absolute on the Kelv in scale. However, these tempera­
ture measurements st i l l expressed nothing more than 
tbe relative expansion of mercury, or of a perfect 
gas, and are only indirectly related to the energy 
content, or energy level, of matter. 

Measurement of Time 
The measurement of time alone among the three 

fundamental quantities rests upon a natural basic 
standard, the mean solar day. The day was early 
divided into 12 hours of daylight and 12 hours of 
dark, and ancient sundials were universally con-
.structed on this basis. In later times the hour was 
divided into 60 minutes and the minutes into 60 sec­
onds. In modern science we commonly deal with the 
unit of thc micro-second or millionth of a second, in 
expressions dealing witb tbe velocity of light. 

Thc year controlled the important recurrence of 
the seasons, and most ancient people knew that there 
were 365, or slightly more, days in a year. The apoc­
ryphal Bible book of "Enoch" deals with this i n de­
tail, and is a very interesting study. 

The cyclic waxing and waning of the moon con­
stituted the ancient month, and was of such impor­
tance to the nomadic night roaming hunters that 
many of their records were accounted in new moons 
rather than i n years. Indeed, something of thc habits 
of a people can be determined from their method of 
computing time, since pastoral peoples dealt with 
days, seasons, and years, while huntei^ preferred the 
moon system. The seven day week represented each 
of the four phases of the moon. 

The synodical month, or moon, is 29.53 days, and 
there are twelve moon months i n a tropical year, 
•with an excess of slightly more than eleven days. This 
eleven day disconformity caused endless trouble to 
the ancient astronomers, and was eventually ad­
justed by extending our months to 30 and 31 days.' 

Four Yearly Markers of Seasons 
The four yearly markers of the seasons are the 

vernal and autumnal equinox, and the winter and 
summer solstice. The natural beginning of thc year 
should be measured from one of these four markers, 
and the equinoxes are st i l l used i n some systems such 
as the Jewish New Tear. 

In the ancient world the year began with the 
spring equinox on March 21, aud our present system 
of numbering the twelve months of tbe year dates 
from this beginning; thus September means seventh 
month, October eighth, November ninth, and Decem­
ber tenth. Babylonian astrologers and soothsayers 
divided the yearly cycle into quadrants and months on 
this basis, as shown in the f i rs t chapter of ".Ezekial." 

Julius Caesar codified the year by making i t 
equal to exactly 3 6 5 d a y s by adding an extra day 
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to each recurring fourth Februaiy. However, this 
was still not sufficiently correct, since the sidereal 
year contains 365.2422 mean solar days. A n d i n 1582 
Pope Gregory made a further correction whieh is st i l l 
i n use. He restored the ancient seasons of the holidays 
by adding ten days to the calendar date, and causing 
the equinoxes to f a l l on the 21st day of March and 
September. When this change took place the cry arose 
among thc more ignorant people of Europe that the 
Pope was stealing ten days from, everyone's l ife, but 
the reform went through nevertbeless, and was even 
adopted i n Soviet Russia in 1927, at which time thir­
teen days were added. The pi incipal change was that 
one leap year was to be omitted eveiy century, thus 
bringing the sidereal year more i n line with its actual 
value. A t this time celestial mathematics i n the new 
world was f a r ahead of its European counterpart, and 
the Mayan chronology could be extended for many 
thousands of years "\vitli f a r less cumulative error 
than thc European. 

Our present New Year has absolutely no astro­
nomical significance, as i t would have i f the year- be­
gan on the ancient date of March 21st. 

Calendar Reforms Proposed 

Several calendar reforms have been proposed; one, 
the world calendar, has been endorsed by 14 govern­
ments and proposed to the United Nations. A n y such 
change should cause as little dislocation i n our daily 
lives as possible, and it seems the following principles 
should be adhered to: 

(1) Retain the present 12 month year. 
(2) The date of New Year might be changed to 

tbe winter solstice on December 21st without 
any serious diff icul ty , to coincide with the 
astronomical year. 

(3) Make each quarter except tbe last of the 
same length. Each quarter would contain one 
month of 31 days and two of 30 days. 

(4) A n additional day would be added to the last 
month of the year, and a second day on leap 
year, these days being holidays. 

(5) Divide the other holidays evenly between the 
four quarters. 

(6) Start each quarter with Sunday and end it 
with Saturday, so that the relationship be­
tween thc days of the week and days of the 
month would be regular. 

A t present exact second impulses, based on equi­
noctial time, or the tropical year, are sent out over 
short wave at exactly 2.5, 5, 10, 15, and 20 mega­
cycles f rom tbe Naval Observatory Station W W V i n 
AVashington, D . C. These are connected ever}'" 24 
hours by tbe measured transit of a star across the 
meridian. Our measurement of time is thus very 
exact and clearly exceeds tbat of tbe other funda­
mental standards. 

Velocity of Light Measured 
The exact measurement of the velocity of light on 

the earth's surface is determined as 2.998 X 10̂ ** cm. 
per second, 186,280 miles per second, or 984 feet per 
micro-second. This measurement furnishes the basis 
for our radio and television circuits. The measured 
velocity of light on the earth's surface is one of our 
most "fundamental and invariable units. The reason 
for this l imit ing maximum velocity is stil l a great 
mystery, which w i l l only be solved witb a great ad­
vance i n our knowledge of the structure of the uni­
verse. 

In celestial mechanics it is assumed that this same 
velocity is constant throughout a l l space, and that 
light impulses travel in geometrically straight lines 
throughout space. These assumptions may be ques­
tioned, in spite of the Kepler Th i rd Law relationship, 
but when they are granted, the whole Coperniean 
system of infinite space, with stars as much as one 
bil l ion light years f rom tbe earth, comes into being, 
with its attendant sense of the infinitesimal physical 
importance of man. 

Metric System Devised 

The French people have a gi f t for logic and math­
ematics. In 1790, soon after tbe French Revolution, 
a commission was appointed to establish logical units 
of weights and measurements, to be based either upon 
the length of tbe second's pendulum at sea level, or 
the length of the earth's quadrant passing through 
Paris. The quadrant system was chosen, and the 
metric system was adopted i n France at the close of 
the 18tb century. Thc fundamental unit, the meter, 
was to be one ten-millionth of the distance f rom the 
earth's equator to its pole, equal to 39.37 English 
inches. Prototypes of this length were made and pre­
served i n the archives of Paris, and distributed to 
other coiuitries. Because of inaccuracies i n the early 
terrestrial measurements, the prototype has now be­
come the metric standard. The old unit of time, the 
second, was preserved i n the metric system, but a 
new unit of mass, the gram, was chosen as the mass 
of one cubic centimeter of water. In this case also 
prototypes of mass were made, and because of early 
inaccuracies of measurement "the prototype gram is 
now the standard of mass which differs slightly f rom 
the mass of one cubic centimeter of water at its great­
est density. Attempts to extend the metric system by 
establishing a ten day week were unsuccessful. 

The metric system is entirely decimal, and hence 
much more logical to a civilization using a decimal 
system of notation, than the odd numbers witb the 
continual recurrence of 12 and its multiples which 
persist i n the English system. The metric system is 
now the legal system i n the Soviet Union and is in 
common use in Europe and La t in America. It enjoys 
an equal legal status with the English system in the 
United States. When I was in college 40 years • ago 
it was freely predicted that the metric system would 
replace the English within, a few years. However, 
as f a r as I can see now tbe relative status of the two 
systems is just about the same as i t was 40 years ago. 
Mankind has an immense inertia i n the adoption of 
new standards, and we persist with our more di f f icul t 
measurements and notations simply because when 
once learned they are more famil iar than the newer 
method. The transition period of changing fi"om the 
old to the new would be a time of great d i f f icu l ty for 
industrial countries. 

Units of New Quantities 
We have dwelt at considerable length upon the 

development of the present standards of weights and 
measures, and bave shown that they are essentially 
arbitrary and unrelated. However, the universe is 
a unit, a complex of many tumcd into one, as tbe 
word implies, and the advances of science result f rom 
the synthesis aud unification of quantities that were 
formerly thought to be entirely separate and distinct. 
j V s the need arose, units of new quantities ai^peared 
i n multitudinous succession. The horsepower of 550 
foot-pounds per second was arrived at f rom tests with 
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heavy draft animals in France, and a man-power was 
set at 90 foot-jjonnds per second. The whole electrical 
system of volts, amperes, conlombs, and watts, with 
imits hearing the names of their inventors, developed 
as soon as these quantities were made apparent. Such 
concepts as velocity, acceleration, momentum, force, 
power, work, or energy, and capping the long list, 
action, were given names, values, and s^mihols. 

One of the greatest of these relationships between 
dif Pereut quantities was revealed by Einstein i n 1905 
with the simple equation E = mc-. Energy and mass 
are thus seen to be but different forms of the same 
fundamental of existence, united by tbat basic but 
very puzzling quantity (c), the velocity of light. 

Manifestations of Existence 
In actuality, time, space, matter, and energy can­

not be conceived of as existing separately. We meas­
ure space by the time required to traverse it, the 
fundamental measure being the velocity of light. We 
measure tune by the motions in space of the celestial 
bodies, or of a swinging pendulum. Matter or mass, 
and energy are but different manifestations or con­
ditions of the fundamental unit of existence. 

It now appears that the most basic phenomenon 
of existence is vibration, and that i n all our measure­
ments we are dealing only with differences in relative 
frequencies. Planck's quantum hypothesis advanced 
in 1903 has opened up possibilities of a new world of 
integrated understanding whose extent is only barely 
realized as yet. The fundamental frequency may be 
a single quantum of action, one vibration cycle of one 
electron, and we may have here the key to the eventual 
unification of our entire heterogeneous system. 

Single Set of Standards Advocated 
Because of the almost universal adoption of the 

convenient Arabic decimal system of notation, the 
language of Arabic numbers is much more widespread 
than any language of the spoken or written word. 
There can be no doubt that tbe adoption of a single 
set of standards in all civilized countries would result 
in increased efficiency. The metric system is the 
leading candidate for universal adoption, and we 
should realize tbat i n furthering its adoption we are 
doing something concrete i n promoting mutual under­
standing and tolerance between different countries. 
Tbe cumbersome fractions of an inch i n which all 
of our design work is done constitute a considerable 
obstacle to world trade and mutual undei'standing. 

We are only now becoming aware of the inter­
relationship existing between the fundamental quan­
tities of length, mass, and time. I f this interrelation­
ship could be embodied in our system of measurements 
in such a manner tbat it is immediately apparent to 
everyone using these units, a great barrier would be 
removed from a general understanding of the basic 
relationships of science. 

S T A N D A R D U R A N I U M ' S DEVELOPMENTS 

(Continued from fage 41) 

Service Facilities Transferred 
Service facilities for all of Standard's San Juan 

Coimty operations have been transferred f rom vari­
ous points to a new central location at the old West­
ern Colorado Power Co. sub-station. This facility, lo­
cated between the town of Silverton and the Shenan­
doah-Dives m i l l is of ample size to accommodate a 
variety of services. These include tbe company's gen­
eral offices for the Silverton operations, a central 

warehouse, and. carpenter and electrical shops. In 
;iddition the com]5any assay laboratory has been re­
established at this location aud wi l l handle assaying 
from the m i l l and thc company's mines in tbe dis­
trict. 
Salable Manganese By-Product 

Thc f inal phase of Standard's program, for San 
Juan County, Colo., is the development of methods 
and facilities to convert the rhodonite gangue of the 
Sunnyside mine to a salable manganese by-product. 

Thc most common gangue mineral found with the 
Sunnyside ores consists of manganese silicate i n the 
form of rhodonite, a yery refractory manganese min­
eral. Thc amount of manganese jn^esent i n the ore 
varies inversely with the amount of sulphides. F o r 
example, iu the comparatively high grade sulphide 
ores foiuid around the fringes of an ore body, there 
may be only 5 per cent manganese, whereas in the 
center of the ore body, as the percentage of sidphides 
decreases the percentage of manganese may increase 
to as high as 30 per cent. The total amount of man­
ganese present i n tbe district in the form of man­
ganese silicate is tremendous, and has been estimated 
to be as high as 150 mill ion tons of 20 per cent man­
ganese ore. 

Converting Rhodonite to Manganese 
The ])rogram of converting this rhodonite to a 

salable manganese product can be divided into two 
general steps; first, the concentration by flotation or 
magnetic separation, or both, to a suitable rhodonite 
concentrate of 30-35 per cent manganese; and sec­
ondly, the conversion of this rhodonite concentrate to 

V Old drifter (Burleigh drill) found set up in tunnel. Frank Sieg­
freid, '49, Sunnyside superintendent, on left. 

silico manganese, ferro mangancgc, or other manga­
nese products. The latter step is generally accom­
plished by electric furnacing. 

Considerable research has been in progress for 
the past 10 to 15 years on the problems of converting 
a rhodonite ore to a manganese product. This re­
search, augmented with the work done by Standard 
Uranium Corp. in tbe past year, indicates that pro­
duction of silico manganese or ferro manganese is 
economically possible tinder present conditions. Stand­
ard is presently engaged i n additional research proj­
ects intended to provide further information prior to 
construction of plant facilities for production of man­
ganese. It is estimated that it w i l l be approximately 
two to three years before appreciable amounts of 
higher grade rhodonite w i l l be produced f rom the 
Sunnyside mine, and the present plans call for hav­
ing facilities available to handle the rhodonite pro­
duced from these ores at such time as it becomes avail­
able i n large quantities. 
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Mining 

ineering 

Educafion 
J O H N MOSS JONES 

By J O H N M O S S J O N E S 

Since Russia raised eyebrows with its Sputnik 
iu 1957, the complacency of the United States has 
been shaken and attention has been focused on the 
supreme need for excellent education i n this coun­
try. To lose the education race is to lose all, Admi ra l 
Rickover has emphasized. Thus ever^^oue from sen­
ators to janitors has hacked around at the general 
topics of what is wrong with our education system, 
and what is wrong with our teachers. 

Something Must Be Done 
Most agree that something must be done—but 

what? Sometimes it seems our advisors advocate 
"change," per se; to paraphrase Lewis Caro l : " O f f 
with his head," shouted the Queen; "but what has he 
done," cried Alice. "We ' l l f i n d that out later," said 
the Queen. Mining education has also been caught 
in this head chopping, and is particularly vulnerable 
because mining forms but a small part of the engi­
neering profession. Let's outline i n an objective 
fashion some of the points being widely aired i n min­
ing education today. 

A n y engineering curriculum can be broken into 
thc following areas: 

1. Basic sciences 
2. Communications 
3. Ilumanities and social studies 
4. Engineering 

Most of the criticisms of mining schedules can be 
smimied up : too much engineering, insufficient basics, 
communications, humanities and social sciences. In 
passing we should note that the ratio of scientists aud 
experts in communications, humanities and tbe social 
sciences, to engineers, is hundreds to one. 

Clarification of Terms 
"Scientists make it known, but engineers make it 

work" is the statement that we all should as engineers 
bave before us daily. There is much misconception 
as to the difference between engineers and scientists 
and clarification of this issue is necessary before we 
proceed further. Part of tbe confusion is due to the 
spectrum which exists forming a continuous grada­
tion from the theoretical sciences on the one hand, 
through applied sciences, luiclear engineering, aero­
dynamic and mechanical design, to highway and con-

* Address at the National Western Mining and Energy' Conference 
in Denver, Colo., AprU 21-23, 1960. 
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struction engineering at the other extreme. 
There is no clear-cut point in this spectrum which 

delineates the respective fields of the engineer and the 
scientist in fact, engineers act as scientists and vice 
versa i n some applications. Both these professions 
are beset with problems of mathematics, physics and 
chemistry: wave forms, strengths and principles of 
failure of materials, motions of units; but the main 
interest, reason for attacking the problem, and per­
haps modus operandi, of the scientist is different from 
that of tbe engineer. The pure scientist seeks the 
reason for the phenomena he sees, he is driven by an 
unextinguishable "why." The engineer also looks for 
answers, but he is not as coneemed with investigating 
idienomena, as with util izing these natural properties. 
Emphasis on Fundamental Research 

E . S. Hiscock's wri t ing i n tbe March 13, 1959, 
edition of Science Magazine on the organization of 
science i n thc United Kingdom states, " A great— 
perhaps too great—proportion of our scientific effort 
is devoted to fundamental research. This is due to 
many causes, one of which is the educational system 
which tends i n science to produce rather narrow 
specialists. Our social structure is such that attain­
ment in pure science appears to attract greater social 
status tban attainment in technology. We revere our 
eggheads." 
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A second area, similarly befogged is i n defining 
"basic science." Since this area is currently i n vogue 
i t is good strategy to declare your i)articular topic 
to be absolutely basic. "VYe must not be talked into be­
lieving that 100 per cent of any subject is all basic. 
F o r instance, all of xibysics is basic to a physicist but 
what a stretch of the imagination is required to make 
theories concerning transformation of mass and en­
ergy "basic" to the mining engineer. Caref id con­
sideration must therefore be given to the subject 
matter of tbe so-called basic sciences to ensure they 
do in fact lay goundwork for the engineering sub­
jects to follow. 

Area of Communications 
The area of communications includes languages, 

mathematics, and graphics. A f t e r speaking, writing, 
hearing and reading his native language for eighteen 
or more years, it might be concluded that the enter­
ing freshman should be well able to communicate i n 
English. Unfortunately, this is f a r f rom the fact; 
the Colorado School of Mines devotes over 7 per cent 
of its schedule to improving the style and grammar 
of its students' language. Is this a subject which 
should be handled more adequately by our high 
schools? 

Our critics frequently snipe at engineering graph­
ics and descriptive geometry and it is possible that 
these wi l l be reduced i n future engineering curricula,, 
yet it is d i f f ic id t to imagine a mining engineer with­
out au appreciation for three dimensional problems, 
and an ability to understand plans and blueprints. 

Mathematics is being expanded i n engineering 
education and, to handle the increasingly complex 
problems, is justified. Unfortunately, like a l l lan­
guages, mathematics is easy to forget i f not used 
daily, and most mining pi'oblems involve ill-defined 
parameters that do not require advanced mathe­
matical treatment, and so mining engineers soon lose 
their mathematical skills. How far should a study of 
mathematics i n college be taken beyond tbe level of 
probable use by the graduate? 

Humanities'—Social Studies 
The, engineer is surrounded by forces other than 

those defined in physics: conservation laws, labor 
bills, human relations, may influence the price of the 
job, or the product, and the profi t margin. Promo­
tion traditionally carries the engineer into manage­
ment ranks. The ability to organize, plan, control, 
handle people, becomes an essential attribute. What 
happens today is influenced by happenings of yes­
terday, last year, and a hundred years ago and an 
appreciation of history, particularly the impacts of 
new thought on the development of our civilization 
is important. 

Ours is a private enterprise economy in which 
money and profi t play vi ta l roles, and yet few people 
have a good understanding of the woiidngs of money, 
of the developing markets abroad, of foreign com­
petition. Thus such subjects as history and econom­
ics, to name but two of the humanities-social studies 
group, become vi tal parts of an engineering education. 

Engineering Curriculum Analyzed 
Considering that engineering has been the forte 

of the United States for generations, and that engi­
neering productivity, i n terms of tons per manshift 
of minerals, agricultural produce, highways laid 
down, machinery constructed, i n the U.S. , is by far 
the highest in the world, i n spite of education de­
ficiencies, we must exercise great care i n our analysis 
of tbe amount and nature of engineering required in 

an engineering curriculum. In passing, we might 
note that certain weaknesses in diplomacy, economics 
and scientific research, have i n fact been more prom­
inent than engineering failings. 

Uike everything else, mining has changed in the 
last decades and w i l l change i n the future, but it is 
probably changing more slowly than other fields. 
Over the world in total the vastly expanding popula­
tion plus the rising standards of l iv ing wi l l require 
tremendous increases i n mineral extraction. The de­
posits w i l l deteriorate i n worth per ton, w i l l be mined 
at increasing depths, and wi l l create problems of 
ground control, air-conditioning, and materials hand­
l ing that we are only touching on today. 

In the United States the metals f rom underground 
mines may diminish tonnage-wise and the emphasis 
wi l l be on coal and the industrial minerals such as 
limestone, potash, gypsum. A very high percentage 
of the mineral production wi l l be mined using room 
and pillar, block caving, and surface operations; thc 
classic stoping methods contributing a minutely small 
percentage of the products. We must be careful that 
mining engineering i n universities is viewed in the 
light of both these economic changes, and the most 
current technological know!edge. 
Mechanics of Materials 

The most obvious f ie ld of special study for thc 
mining engineer is the mechanics of materials, and 
specifically rock and soil mechanics. We must under­
stand how materials f a i l under various stress condi­
tions—slowly applied loads as in pil lar failure, and 
impulsive stresses as i n dri l l ing and blasting. Two 
of the specific probiems concerning rock mechanics 
to \\'liich the mining engineer might direct attention 
are the design of protective underground installations, 
and the understanding of ground movement i n vevj 
deep mining. 

I f all the competing factions were allowed to 
broaden or deepen the mining curriculum, it would 
require ten years to obtain an ini t ial degree. We can 
be reasonably sure of what to add, but what can be 
deleted? The exponents of whatever subject is dis­
cussed for deletion indignantly pi'otest the utter 
necessity of their specific f ield. Descriptive portions 
of all subjects must be viewed for possible erasure; 
i n particular some aspects of geology, chemistry and 
mining itself must go. 
C S M Mining Engineering Department 

The mining engineering department of the Colo­
rado School of Mines is adopting the following break­
down : 

Basic Sciences 27 per cent 
Communications 23 per cent 
Humanities & Social Sciences 1 4 per cent 
Engineering 36 per cent 

The mining department is introducing courses in 
roek mechanics, statistical analysis, aud industrial en­
gineering, and combining other courses to eliminate 
some descriptive aspects of stoping and mine develop­
ment. 

We must be constantly war}'" of the trap of chang­
ing curricula to include what we think O U G H T to be 
necessary for the mining engineer, instead of includ­
ing what IS necessary. It is v i t a l that our students 
learn how to analyze, learn the principal engineering 
concepts, and above all learn to commimicate well. 
A school must not f a l l to the temptation of relying 
on its past histor}'^—no matter how creditable, but 
must continually be aware of this changing world of 
engineering, and using sense and good judgment, 
must change with it. 
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Following the Fi rs t Geneva Conference on the 
Peaceful Uses of the Atom, an O E E C stud}^ group, 
under the direction of S i r Harold Hartley, issued i u 
May of 1 9 5 6 a report, "Study of Europe's Growing 
Needs of Energy—How Can They Be Met?" Similar 
studies i n the United States and elsewhere over the 
world indicated that world demands for energy would 
soon outrace the rate of production and transporta­
tion of fossil fuels and that additional sources of 
energy would be required. 

Fono"wing issuance of this report, a major program 
for production of atomic energy was initiated i n 
Great Br i ta in , and other major study programs 
started in Europe, Japan, and the United States. This 
was the situation i n the faU of 1 9 5 6 when the Suez 
crisis arose. This crisis gave emphasis to "the energy 
gap." T H E L O N D O N E C O N O M I S T ( 2 / 6 / 6 0 ) stated, "No 

economic concept can have played a more important 
role in the politics of Western Europe than 'the en­
ergy gap' did i n 1 9 5 5 - 1 9 5 7 . " It toppled S i r Anthony 
Eden f rom the Prime Minister's seat. In his recent 
autobiography S i r Antbou}'" wrote, "I told the Kus-
sians that the uninterrupted supply of oil was litei^ally 
vital to our (the Brit ish) economy . . . we would 
fight for it." The irony of the situation is that Br i t ­
ain did fight for it—and cut off her oil. Wars or 
near wars broke out all around Israel and tbe Suez 
Canal. 

The energy gap was at the core of French policy 
in its vast efforts to regain great power status by 
obtaining Sahara oil. 

West Germany got off cheapl}^—if not without 
pain-—for its appreciation of the energy gap resulted 
i n long-term contracts for American coal which ar­
rived neatly i n time to undercut marginal mines i n 
Germany and Belgium. 

Results of Energy Gap 
The energy gap, therefore, may be reckoned as 

having started two shooting wars, prolonged another, 
and caused economic crises over much of thc world. 

Personally, I believe that the current glut of fossil 
fuels represents a temporary situation, both here and 
abroad. Because of Britain 's current prosperity and 

* Adtkess at Uie National Western llininp; and Energy Conference in 
Denver, Colo., April 21-2S, 1961). 
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wealth in foreign exchange, much of her current 
surplus of coal is due to her own decision to replace 
coal with oil . 

Similarly, current prosperity in Germany, France, 
and Italy, coupled with two mild winters and some 
minor recessions, have resulted in fuel surpluses that, 
to me, seem but temporary. 

In Scandinavia, Switzerland, Spain, Holland, and 
Japan fossil fuels are in slioii; supply and much of 
the available and economic hydroelectric power is al­
ready developed. This is true even i n certain areas 
of the United States. In the state of Oregon steam-
electric power is being developed. 

I w i l l admit that there is noiv no real energy gap 
i n most of the world i f you wi l l admit that there has 
been one and may be another. The question is—when? 
Answers to this quer}'" depend upon the country or 
countries involved. In countries depending upon 
foreign exchange for most of their fuels, the energy 
gap can develop ahnost overnight whenever the bal­
ance of trade remains adverse for a short time. In 
other countries the energy gap develops whenever 
indigenous supplies of energy plus foreign exchange 
are insufficient to meet total requirements for energy. 

In our own country this condition is not likely to 
arise i n the near future, so our questions divide into: 

1. Can we dr i l l or mine for sufficient fuel'? 
2. Can we transport tbat much fuel? 
3. Is it sufficiently cheap? 

Fuel Reserves 
The United States has enormous reserves of fossil 

fuel . We are consuming enoiiiious and increasing 
quantities each year. In the last three 10-year periods 
starting with 1930 , the total kilowatt hours in the 
United States have increased 55 -133-114 per cent 
over the preceding decade. Consumption in 1 9 6 0 is 
estimated as almost eight times that of 1930, roughly 
doubling i n each decade. 

The over-all picture for total energy consumption 
is similar. U . S. coal mined in 30 years has decreased 
5 per cent; oil, up 200 per cent; and natural gas 
500 per cent. Over tbe same 3 0 years, U.S . popula­
tion has increased but 45 per cent. Hydroelectric 
power cannot keep pace. M y purpose in giving these 
figures is to point out that not only is the U.S. in-
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THE AUTHOR 

Dr. Laughlin M. Currie ivas elected a vice presi­
dent of Bahcock c& Wilcox Co., and placed in charge 
of it.'i Atomic Energy Division in 1958. He was 
elected a member of Bahcock (& Wilcox's hoard of 
directors in 1959. 

Dr. Currie began his association ivith the Amer­
iean atomic energy program in 1943 when he was se­
lected associate director of War Research for the 
Manhattan District atom bomb project. Following 
World War TT, he was a technical observer at "Oper­
ations Crossroads," during the Bikini atomic tests. 

Distinguished abroad as well as in the United 
States for his activities in the nuclear energy field, 
Dr. Currie attended the first "Aioms for Peace" con­
ference in Geneva, Switzerland, in 1955 as a member 
of both the U. 8. delegation and the U. N. Secretariat. 
A. year later, he attended the Colder TTall Symposium 
in London, England, as consultant, and in 1958 was 
an observer at the second Geneva conference on the 
peaceful ilhcs of the atom. 

Dr. Currie retired as vice president of the Union 
Carbide Nuclear Co., a division of Union Carbide 
Corp., to accept his Ti& W post. Re joined Union Car­
bide Corp. in 1925 as a research chemist for National 
Carbon Co. in Cleveland, later becoming superintend­
ent of the Edgeivater \Vorks there. Re has served 
as director of the Vinylite Division in Cleveland, .m-

crcasing in population, but increasing in per capita 
utilization of energy. One of these increase curves is 
exponential. The other may be so great that enormous 
total demands for energy in thc United States are 
predicted for the near future. 

Now populations of few comitries are increasing 
(percentage-wise) as fast as the U.S .A. , but most 
countries currcntlj'" have such low per capita utiliza­
tion of energy that percentage increases could be 
fantastic. Por example, the principal source of energy 
in India is st i l l animal—and many men there arc still 
just animals—and their per capita use of electricity 
is only 30 kilowatt hours per year; i n the U.S .A. it 
is 4050; and i n Japan, 870. I f India's per capita con­
sumption were even up to Japan, India would require 
more new electrical generating capacity than is now 
operating in all of the U.S.S.R., plus France, plus 
East (Jermany, plus West Germany. 

A n energy gap has existed. I believe it can occur 
again. When, I don't know. 
Fuel Transportation 

The second point was to question if the increased 
demands for fossil fuels can be transported. This 
w i l l be hard to answer unt i l our markets can better 
be located. I t is, I believe, significant that increasing 
quantities of fossil fuels arc being piped or water 
borne, and wherever possible users of fossil fuels are 
locating near their sources. 

Power lines at very high voltages (500,000 volts 
or higher) are becoming increasingly popular i n an 
effort to cut down transmission losses and increase 
the areas served by centralized power stations. 
Total Cost of Fuels 

F ina l l j ' , we must face questions of total cost of 
fossil fuels delivered to the point of consumption. 
Increased efficiency of steam-electric plants is ap­
proaching an asymptote—gettuig nearer to the theo­
retical—so furtber improvements cannot be predicted 
at the present rate. Costs of fossil fuels per kilowatt 
hour are almost certain to increase. The question 
is how fast? 

perintendent of the plmit of Bakelite Co. at Bound 
Brook, acting director of research for National Car­
bon laboratories, and in 1945, as vice president in 
charge of research. Re became a vice president of 
Union Carbide Nuclear Co. in 1955. 

Tie is a member of the Nuclear Energy Committee 
of the U. S. Chamber of Commerce, chairman of the 
Nuclear Energy Committee of the National Associa­
tion of Manufacturers, and past chairman of the New 
York State Atomic Energy Advisory Committee. Dr. 
Currie is tdso a member of the American Chemical 
Society, American Institute of Chemical Engineers, 
Society of Chemical Industry, Atomic Industrial 
Forum, American Nuclear Society, The Chemist's 
Club, Tuxedo Club, Larchmont Yacht Cluh, Phi 
Gamma Delta Club, University Club of Mamaroneck 
and Sigma Xi. 

Born in Chapel Hill, N. C, in 1898, he was grad­
uated from Davidson College with a B.A. degree in 
1918. Dr. Currie later attended Cornell University, 
where he received a graduate scholarship in 1923, a 
Sage Fellowship in 1924, and a Ph.D. in 1925. He ivas 
awarded honorary degrees of Doctor of Science from 
Clarkson College of Technology in 1950 and from 
Davidson College in 1951. 

Dr. Currie lives in Mamaroneck, N. Y. He is mar­
ried to the former Ethel Snyder Jopp of Niagara 
Falls, N. Y. They have two daughters, Helen Cath­
erine and Christian MacLurin Currie. 

These three factors for fossil fuels—availability, 
transportation, and total cost—detennine when other 
answers may be needed to the question of tbe energy 
gap. Atomic energy—initially fission energy—may 
be one answer, 

This brings us to consideration of where nuclear 
energy can stand i n the picture of world-wide de­
mands fo r energy. Let us early clear up some gen­
eral questions about fission energy. 

Uranium Reserves Enormous 

Fi rs t of all, there are enormous quantities of ura­
nium already available or i n conservatively estimated 
reserves. The world's recoverable reserves of fossil 
fuels (eoal, oil, shale, gas) are estimated as equivalent 
to 2,000,000,000,000 (2 X 10^^) tons of coal. F o r com­
parison, total recoverable uranium plus thorium is 
estimated as equivalent to 30 times this total. So we 
are not going to run out of energy fuels for some 
time. Thc questions aYC—who is going to have them? 
A n d at what cost? 

In my talk here in Denver i n 1956, I quoted a 
N E W S W E E K statement that tbe A E C was "mounting 
a new attack on one of the big road blocks to the age 
of thc commercial atom: the cost barrier." A t that 
time I stated very emphatically that "there is as yet 
no 7 m i l l power from atomic plants." This statement 
still holds true i n 1960. 

Nuclear Power Coming 
But competitive nuclear power is coming. Y o u 

al l remember the famous slogan that bedeviled tbe 
Hoover administration, "Prosperity is just around 
the corner." It took a long time to f ind the corner. 
I have no license i n the practice of predicting, so I 
shall be careful i n so doing. There are certainly more 
prophets tban there are profits in the nuclear busi­
ness today. 

You ask why U . S. and forcigm industries want to, 
and t ry to, participate i n the atomic energy business. 
F i rs t of all, it is hope for ultimate profits. Let's be 
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frank, it is not sinful to make an honest profit . In 
tbe atomic energy business it is just difficult. 

U . S. and foreign industries recognize the in­
creasing demands for fossil fuels, the probably limited 
known reseiwes, and the almost certain increase in 
their costs. No industrial leader wants to be caught 
short i f nuclear energy is a sure thing as a commercial 
source. There are by-product advantages other than 
military that must not be overlooked. There are spe­
cial advantages and interests to forward-looking 
companies like Babcock and Wilcox, G E , Westing-
bouse, etc., who arc already in the business of pro­
ducing steam or electrical power units. 

Actually, U . S. industry bas had an industrial 
opportunity i n atomic energy only since the Atomic 
Energy A c t of 1954. It is true that commercial de­
velopments i n atomic energy bave fallen f a r short of 
hopes and expectations. The U . S. atomic power pro­
gram has just barely gotten started. The U . S.-
Euratom program of 1958, 1959, 1960 has been an 
almost complete failure, and the outlook for 1960 and 
1961, and possibly 1962, is a bit bleak. Bu t some real 
progress has been made, and by the end of 1961 three 
large U . S. nuclear power plants w i l l be capable of 
producing more than 500,000 kilowatts.' These three 
plants w i l l be the "bell weathers." 

Why Industry Is Interested 

W i t h progress so disappointingly slow, why docs 
U . S. industry stay i n thc busmess? 

Again let us be frank. The atomic energy indus­
t ry in the United States has made large investments 
i n this business. They still retain a certain degree of 
optimism, varying i n degree and timing, and basically 
the majority of the industry believes that since they 
are already in the nuclear business, they have more 
to lose by leaving than by staying in it. 

Although the atom program has not resulted i n 
building as many reactors as the A E C , European 
firms, and the U . S. industrial corporations had an­
ticipated, it is true that cei'tain designs protected by 
patents and certain proprietary information (partic­
ularly in tbe engineering design of reactors) have 
been sold to European organizations. This means that 
these organizations have chosen to buy U . S. know-
how and do their construction i n their own coun­
tries. A specific instance of this is found i n a recent 
announcement in a New York newspaper that the 
Babcock and Wilcox Co. has signed an agreement 
with a large Italian shipbuilding organization for 
cooperation in furnishing information and know-how 
to the Italian organization. The agreement permits 
building merchant sliips, with nuclear propulsion 
plants based on B & W desigTis, to sell both within and 
outside Italy. 

Status of Atomic Energy Today 
Today the status of atomic energy is somewhat as 

follows: Four reactor concepts have been developed 
to a point where they can be constructed and operated 
with the assurance that industry must have before 
i t w i l l engage i n a venture that requires an outlay of 
f rom 25 to 75 mill ion dollars per reactor. The oldest 
of these four concepts is the gas-cooled graphite mod­
erated reactor, widely used for research and develop­
ment purposes throughout the worid and the basis 
of the extensive nuclear power program already under 
way in Great Br i ta in . 

The other concepts are the pressurized water re­
actor-—thc basis of American siibmarine service, the 

Yankee Power Reactor, and thc Consolidated Edison 
Power Reactor—the boiling water reactor t^^ i f ied by 
the Dresden Power Plant, and the sodium-cooled re­
actor—the small power unit at Santa Suzanna and the 
larger power plant now under construction at Hallam, 
Nebr. There are three or four other concepts which 
have been developed to the point of experimental 
prototypes. 

Much more research, engineering, and develop­
ment is needed for the f u l l exploitation of each and 
any one of these reactors. The pressurized water and 
boiling water reactors probably require smaller out­
lays of time and money. 

People in Colorado are, of course, interested in 
what may be the outlook for uranium i n the next few 
years. Aga in I hesitate to make predictions. The 
most definite statement I can make is that it takes 
the equivalent of 150 tons of natural uranium metal 
to start up a nuclear power plant of 100 electrical 
megawatts. Fo r a very rough, and I emphasize that 
i t is rough, figure, one can estimate that approxi­
mately 75,000 tons of average Colorado ore wiU be 
required for the ini t ial charge of the core of 100 
electrical kilowatt plant and that this plant w i l l con­
sume approximately 25,000 tons of ore for each year 
of operation. 

In a recent address before the Fi rs t Canadian Con­
ference on Uranium and Atomic Energy, the Honor­
able Chet Hol i f ie ld of Cahfornia, speaking as the 
nmv chairman of the Joint Congressional Committee 
on Atomic Energy, attempted to give some encourage­
ment to the Canadian producers. He was understand­
ably conservative. I do not think I can do better than 
to quote two statements f rom his speech of Jan 12, 
1960; 

" W h e n the c i v i l i a n u r a n i u m m a r k e t deve lops 
there is no doubt that the p r o d u c e r s i n C a n a d a a n d 
the U n i t e d States w i l l be i u a p o s i t i o n to supply 
it. T h i s c o u l d not h a v e been sa id a f ew y e a r s 
ago, nor c o u l d those i n t e r e s t e d In powei- f r o m the 
a t o m h a v e p r o c e e d e d to expend l a r g e s u m s o n re­
ac tor p r o j e c t s w i t h a n y degree ot c o n f i d e n c e that 
s u f f i c i e n t u r a n i u m w o u l d be a v a i l a b l e to support 
the new i n d u s t r y . 

"In the s h o r t r a n g e the u r a n i u m i n d u s t r y is 
capable of s u p p l y i n g s u b s t a n t i a l l y m o r e u r a n i u m , 
t h a n w i l l be n e e d e d to m e e t bo th m i l i t a r y and c i v i l ­
i a n d e m a n d s . U r a n i u m p r o d u c e r s m u s t adjus t to 
th is s i t u a t i o n a n d p r e p a r e l o r the c o m p e t i t i v e 
maricet w h i c h w i l l a p p l y to u r a n i u m sales above 
a n d b e y o n d those b e i n g m a d e u n d e r e x i s t i n g con­
tracts . A l t h o u g h the w h o l e w o r l d has a s take i n 
the r a p i d d e v e l o p m e n t of n u c l e a r power , the u r a ­
n i u m p r o d u c i n g countr i e s h a v e a n added r e a s o n 
f o r p r e s s i n g f o r s o u n d l y conce ived , v i g o r o u s pro­
g r a m s a i m e d at r e d u c i n g the l a g b e t w e e n develop­
m e n t a l e f for t s a n d c o m m e r c i a l p o w e r p r o d u c t i o n . " 

A s compared with these statements, M r . Phi l ip 
Sporn, president of American Eiectrie Power Co., 
made the following statements i n the company's an­
nual report for 1959: 

" T h e r e h a s n e v e r b e e n a t i m e . . . w h e n we 
w e r e m o r e deep ly c o n v i n c e d of the gi'eat f u t u r e 
that a t o m i c p o w e r has i n the c o u n t r y as a w h o l e 
, . . a n d , l o o k i n g f a r t h e r a h e a d , f o r our ent ire 
s erv i ce sys tem." 

AVhen one realizes that the American Electric 
Power Co. is located almost on top of the great soft 
coal fields of West Virg in ia , Ohio, and Kentucky, one 
can understand that this is real optimism. 

M r . Elmer Lindseth, president of Cleveland Elec­
tric Illuminating Co. and Edison Eiectrie Institute, 
has repeatedly stated that "nuclear power w i l l be 
cheap and competitive when American industry 
(public utilities and manufacturers) is utilized f u l l y . " 
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Situation Summarized 
Thc situation theu seems to narrow down to tliese 

I)oints: 
1. There is no unmcdiate likelihood of an energy gap 

i n the United States. 
2. There has been, and may again be, i n Europe. 
3. There are many areas i n the world where an in­

creased availability of energy (other than ani­
mal) would greatly improve standards of l iving. 

4. The energy gap in most places is due to military, 
nationalistic, or purely economic reasons. There 
can be wide fluctuations here. 

5. Nuclear fuels at attractive costs are available at 
many points over tbe world, particularly i n A f ­
rica, Canada, and the United States. 

6. Transportation of concentrated nuclear fuels any­
where i n the world w i l l not be d i f f icu l t i n peace 
times. 

7. I n the near future the production and costs of 
nuclear fuels arc more likely to decrease than to 
increase. 

8. Uses other than mil i tary—for example, nuclear 
power^—^must develop before a sound industry 
can exist in nuclear fuels. This is of importance 
here i n Denver. The onlj^ alternative is the stock­
pi l ing of yellow cake, and Government experi­
ences with stock-piling have not encouraged this 
procedure. I cannot paint a rosy picture for the 
immediate market conditions for uranium. 

9. Nuclear fuel cycles, compared with fossil fuels, 
are already competitive with fossil fuels. In fact, 
nuclear fuels on a B t u basis can be appreciably 

cheaper than fossil fuels. I t is in the utilization 
of nuclear fuels that costs begin to mount. 

10. Capital costs and engineering for atomic power 
plants are appreciably higher than costs for con­
ventional plants. This is particularly true for 
small (less than 100 MWe) plants. 

11. Electric power at 7 to 9 mills f rom large nuclear 
power plants now seems possible and not too fa r 
away around the famous corner. These costs w i l l 
be competitive with conventional fuels i n certain 
areas. Five years w i l l tell the story for future 
advances. Five years f rom now we may be making 
7 m i l l power and competing with fossil fuels. 

Story Illustrates U. S. Problem 
Foiu- years ago I attempted to tell to the group 

here in Denver a story of a young mother listening 
to her iittie daughter talking to her doll. Uittle Mary 
was telling of a little pig who was being chased down 
a forest path by a big, black bear. Just in the nick 
of time the little pig escaped by climbing a tree. The 
mother said to Mary, "Lit t le pigs can't climb trees." 
Mary was crestfallen for but a moment and then re­
plied, "This one could, he had to." 

Now the Bussian military experts may have their 
doubts, but M r . Khrushchev says they w i l l bury us 
i n economic warfare. He may be right but I doubt 
it. I think, though, that regardless of what approach 
the "big, black bear" may make, we in the free world 
had better make some upward progress. Advance­
ment in development of nuclear power would be one 
way. 

P L A N T NEWS 

(Continued frojn page 19} 

B & W C o , Signs Agreement 
W i t h Denver Fire C l a y C o . 

The Babcock & Wilcox Co. has 
signed a dealer sales agreement with 
The Denver Fire Clay Co., it was 
reported by R. A . Barr, vice presi­
dent in charge of B & W's Refrac­
tories division, and R. C. Sbepard, 
president of Denver Fire Clay. 

Under terms of the agreement, the 
Denver firm wi l l market B & W's 
refractories products in a six-state 
area comprising Colorado, Wyoming, 
New Mexico, Utah, Eastern Nevada, 
Idaho and Western Montana. 

Denver Fire Clay, one of the oldest 
firms of its type in the Rocky Moun­
tain area, maintains sales offices in 
Denver, Colo., and Salt Lake City, 
Utah, in addition to two plants and 
clay mines in the Denver area. 

The Babcock & Wilcox Refrac­
tories division has its headquarters in 
the Company's general offices in New 
York City, and a plant in Augusta, 
Ga. In addition to its refractories 
production, Babcock & Wilcox is a 
major supplier of steam generating 
equipment, tubular products, soot-
blowing systems, meters and controls, 
electronic equipment and nuclear sys­
tems and components. 

Super-Size Stripping Shovel 
Built f o r Peabody C o a l C o . 

Railroad cars are dwarfed in this 
artist's conception of a new super-
size stripping shovel now being built 
for Peabody Coal Co., St. Louis, Mo. , 
by Bucyrus-Erie Co., South Milwau­
kee, Wisconsin. Expected to be in op­
eration in 1962, it wi l l be over twice 
the size of any power excavator ever 
built. The excavator wil l weigh 14 
million pounds and provide 12,200 
horsepower. Present plans call for a 
ll5-cu-yd. dipper. The earth (over­
burden) removed by the shovel in one 
month could fill all the cars in a train 
stretching from Pittsburgh to Chi­
cago. • 

Heavy Media Process 
Now Fully Automated 

Complete automation of heavy 
media processes, long an objective in 
coal and iron ore preparation, is re­
ported achieved for the first time. 

The closed loop control sj'stem, in 
operation since January, is reported 
by the Underkoliler Coal Service Co. 
of Lykens to have substantially low­
ered costs by making possible (1) the 
preparation of coal consistently uni­
form in ash content, and (2) the re­
covery of low-ash coal previously dis­
carded. 

'The instrumentation innovation, 
expected to be widely applied, is a 
collaborative development of Wilmot 
Engineering Co., a leading manufac­
turer of • heavy media equipment. 
Brown Instruments Division of M i n ­
neapolis-Honeywell Regular Co., and 
Industrial Nucleonics Corp. 

At the Underkoffler plant, which 
processes 600 tons of anthracite per 
day, control is interlocked to a series 
of valves and mechanical devices to 
rigidh' maintain specific gravity of the 
water-magnetite medium in the sepa­
ratory system at optimum value and 
to add magnetite automatically as 
needed. Control of gravity is held 
within ±0 .003 at the widest spread. 
Control units, an ElectroniK circular 
chart recorder with Electr-O-Line 
proportioning unit and a Modutrol 
motor, revolve around an AccuRay 
density measuring unit. 
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V M a i n l ine t ra ins of the D & R S W e s t e r n Ra i l road pass the huge ref inery of the A m e r i c a n G i l son i t e C o . near G r a n d J u n c t i o n , C o l o . , which 

is now turn ing out fuels for d iese l locomot ives . 

U n i c l u e 

Gilsonite Operations Expanded 
American Gilsonite Co., a joint affiliate of the 

Standard O i l Co. of California and Barber Oi l Corp. 
of New York, announces that its unusual refinery 
near Grand Junction, Colo., has been required to 
undergo a second expansion program since its erection 
in August, 1957. This is due to continuing increase in 
the market for Gilsonite fuels, particularly as econ­
omy-grade fuel now being supplied to tbe Denver 
& Rio Grande Western Railroad, according to Ernest 
¥ . Goodner, president of American Gilsonite. 

One of the most revolutionary developments in 
the petroleum and mining industry, the conversion of 
Gilsonite ore—a solid hydrocarbon asphaltite-—^into 
high-octane gasoline and other fuels as well as cal­
cined coke for the metallurgical industry, was fath­
ered by American Gilsonite Co. after years of research 
into methods that would permit a ful ler utilization 
of the vast Gilsonite reserves owned by the company 
in eastern Utah. 

The Gilsonite ore, mined in the vicinity of Bo­
nanza, Utah, near the Colorado state line, is trans­
ported as a slurry by a 72-mile pipeline to thc refinery 
near Grand Junction, where it is de-watered and con­
verted to liquids and coke. Operating initially at the 
rate of 650 tons of GilsOnite per day, thc pipeline is 
expected shortly to deliver approximately 1,100 tons 
daily to the refinery. B y the time the expansion pro­
gram is completed, the daily output of the refinery is 
expected to be 1,600 barrels of gasoline, 1,300 barrels 
of railroad fuel, and 350 tons of coke. 

The almost universal exposure of the narrow G i l ­
sonite ore veins near or on the surface of the ground 
bas provided the basis for a completely radical method 
ol; mining using regulation oil well dr i l l ing equip­
ment operating f rom the top of tbe ore fissures. 
Formerly, Gilsonite ore was removed by high-pressure 
hydraulic jets advancing along drifts underground, 
which cut away and partially pulverized the mineral 
in one operation. 

The new method uses drilhng equipment mounted 
on large trucks supported on a platform immediately 
above the Gilsonite veins. This innovation calls for 
driving vertical holes with the oil well drills down 
through the center of the ore vein to an intersecting 
bottom dr i f t . Hydi 'aulic high-pressure nozzles are 
then substituted in place of the d r i l l bits and lowered 
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to tbe bottom dr i f t . AVater at 2,500 pounds per square 
inch is delivered through thc nozzles as they arc 
slowly rotated and gradually pulled back to tbe sur­
face. The terrific pressure of the water is delivered 
against the walls of the hole and tears tbe Gilsonite 
ore free, which falls into the dr i f t below. A t tbat 
point, a stream of low pressure water carries.the 
ore as a slurry by gravity flow to other handling 
facilities in the mine which eventually raise the ore 
to tbe surface. This system completely eliminates the 
necessity for men working along the underground 
faces. 

A n interesting aspect of the new method also is 
the proposed monitoring of tbe hydraulic phase of 
the operation by closed-circuit television cameras at 
the level of the high-pressure cutting nozzle. Tbe 
camera would be suspended by a cable f rom the sur­
face into the open area behind the face of the vein 
being cut. The operator on the ground w i l l then 
be able to guide the hydraulic nozzle in accordance 
with the view provided by tbe camera. 

V A r t i s t ' s render ing of the new high-pressure hydrau l i c m in ing 
me thod fo r remov ing G i l son i t e ore f rom fhe narrow veins which are 
normal ly exposed to the sur face of the ear th . 
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A L U M N I BUSINESS 

Executive Committee Meeting 
O f Mines ' Alumni Assn., M a r . 17 

The regular Executive Committee meet­
ing for the month of March was held on 
Thursday, March 17, at 7:30' p.m., in- the 
Stearns-Roger Manufacturing Co. build­
ing, 660 Bannock St., Denver, 

Members present were: Edwin H . 
Crabtree, president; S. M . Del Rio, ex­
ecutive committee; Robert Evans, execu­
tive committee; Robert Waterman, treas­
urer; Wendell W . Fertig, excutive man­
ager. Members absent were: John M . 
Petty, vice president; James A, Mullin­
ax, secretary; Harvey Mathews, execu­
tive committee. 

The minutes of the previous meeting 
held on the evening of Feb. 25, 1960 
were approved. 

The financial report for the month of 
February 1960 was presented and ap­
proved. 

The motion for approval for the min­
utes of the February meeting as well as 
the financial report was made by Mr. 
Evans and was seconded by Mr. Water­
man. 

A brief report was made on the status 
of recommending names for the Class 
Agents. Since the ciass of 1950 is holding 
their 10th Reunion this year a recom­
mendation has been made to Mr. Crow­
der offering the names of four men each 
of whom will act as Class Agent for the 
graduates in his option. Mr. Crowder wil! 
write to the men concerned and if they 
agree, their names will be added to the 
list of Class Agents. If this is successful 
the practice will be extended to ail the 
classes from 19+7 to 1960. 

It was regularly moved by Mr. Del 
Rio and seconded by M r , Evans that the 
committee named to consider the Alumni 
Endowment Fund and its title should be 
dissolved, Mr. Trueheart, who had been 
named chairman of the committee, con­
curred in this recommendation, agreeing 
that it was a matter that should be 
handled by a standing corrmiittee rather 
than a special committee. 

It was reported that Mr. Otto High-
field has signed an agreement to solicit 
advertising for the Magazine. This agree­
ment was read and accepted. However 
no action was actually necessary for the 
terms of this agreement had already 
been presented to the Executive Com­
mittee in 1959 and is being implemented 
at this time. It was reported that the 
delay in preparing the brochure was due 
to our inability to get the desired testi­
monials from long time advertisers. This 
will be taken care of within the next few 
days and the brochure should be printed 
shortly thereafter. 

It was reported by M r . Bob Davi­
son that he will complete the legal work 
on the instructions to be giyen the First 
National Bank on handling the funds held 
in the Alumni Endowment Fund. At the 
present time these instructions are not 
clear and Mr. Davison has been engaged 
on this project for some time. A report 
wiii be rendered later. 

Mr. Robert Bolmer, chairman of the 
Publication Committee, reported that the 
following men have been appointed to 
his committee and they have accepted: 
Kirk Forcade, geological engineer; Jim 
Tayior, petroleum engineer; Fran Smiley, 
petroleum engineer; Maynard Ayler, 
mining engineer; Elmer J . Garbella, 
metallurgical engineer. 

Ken Nickerson, chairman of the 
Membership Committee, reported that 
the following men have been appointed to 
his committee and they have accepted: 
Dr. L . W . LeRoy, Fran Smiley, Niles 
Grosvenor, George Welch. 

The loan application of Mr. Bill Mc­
Clain was considered and denied. Mr. 
McClain requested a loan of $1,000 to 
finance graduate study in Great Britain. 
The decision of the Executive Committee 
was that the loan fund could not be 
used for such purpose since it had been 
set up to assist vforthy students com­
pleting their work here at the Colorado 
School of Mines. 

It was announced that the annual din­
ner of the Denver Section will be held 
at the Denver Press Club, 1330 Glenarm, 
at 6:30 p.m., April 21. This annual din­
ner is held for the Miners who attend 
the National Western Mining and En­
ergy Conference. 

The matter of confusion between the 
A A D F and the Alumni Endowment Fund 
was discussed and it was proposed that 
funds accumulating from month to month 
should be deposited in a savings account 
until their true ownership could be de­
termined, Mr. Waterman moved that the 
savings account be established for this 
purpose. The motion was seconded by 
Mr. Robert Evans and approved. As a 
result the donations will be accumulated 
in the savings account in the Golden Sav­
ings & Loan. As soon as the final owner­
ship of these funds is determined, they 
will be withdrawn from the Building 
& Loan Association and deposited in the 
Endowment Fund of the First National 
Bank of Denver, 

The desirability of using membership 
cards in 1961 was raised but no definite 
action was taken at this time. The ex­
ecutive manager recommends strongly 
that the use of membership cards be re­
instated beginning with the year 1961. 

A report on the plans for the member­
ship campaign directed at the class of 
1960 was given. These consisted of (1) a 
series of articles in the Oredigger (2) 
briefing sessions to be arranged for the 
seniors and (3) applications were to be 
made available at Dean Burger's office 
and for members of the membership 
committee as well as in the Alumni of­
fice. 

A proposed application for use by the 
Loan Fund was submitted at the meeting 
but no action was taken at this time. Mr. 
Lesti;ia's committee is continuing to work 
on this matter and should have a report 
in the near future. 

The question of changing the name of 
the Alumni Endowment Fund was sub­
mitted to the Research and Investigation 
Committee as a result of a motion made 
by Mr. Bob Evans and seconded by M r . 

Del Rio, The motion also included the 
proposal that this same committee should 
be charged with the overall problem of 
updating the Constitution of the Associa­
tion so that it may be submitted to the 
membership for approval at the same time 
the ballots are sent out in fall of 1960. 

A brief report on the relationship of the 
Alurani office with that of the C S M 
Foundation was made. M r . Lee Scott and 
Mr. Crowder called at the Alumni office 
and said that it was their intention to 
provide the material for a page in the 
magazine. The cut to be used at the 
head of the page is to be paid for by the 
Foundation. 

A report on the comparison of adver­
tising revenues for the first three months 
of 1960 was made but additional ma­
terial will be gathered and a more com­
plete report will be made at a later meet­
ing. 

Two proposed covers were presented 
to the meeting and as a result of their de­
cision the new cover as used on the April 
Magazine was approved. 

It was reported that the April issue 
will consist of 48 pages since there is not 
adequate advertising available to sup­
port more than that number. However it 
is proposed to increase the number of 
pages in the May issue to at least 80 
pages. 

The Executive Committee agreed that 
the Alumni Association should cooperate 
with the Colorado School of Mines in 
staffing the booth at the National 
Western Mining Conference. Arrange­
ments will be made for a member of the 
Alumni staff to be on duty at all times. 

The Executive Committee agreed that 
the Magazine shall be published 12 times 
annually and that the subscription price 
to overseas non-members shall be in­
creased from $6 to $7.50. 

The arrangement made with McGraw-
Hill's Subsidiary-Overseas Subscription 
Agency—was approved and hereafter the 
Aiumni Association wil! refund $1.50 
to McGraw-Hill on each overseas sub­
scription which they obtain for non-
member subscribers. This agreement does 
not affect members for to date practically 
all members subscribe direct and conse­
quently do not use an agency. 

It was reported that job listing in the 
Placement Service previously carried in 
the Magazine was supported in part by 
a grant of the Colorado School of Mines 
of $100 per month for this service. This 
grant has now been withdrawn and 
there is little evidence that it can again 
be reestablished. The executive manager 
believes that this service is needed and 
if the Schooi will not support it, then it 
may be necessary for the Aiumni Associa­
tion to undertake this additional ex­
pense. 

The executive manager reported that 
178 members have been added to the ac­
tive list since Feb. 1, 1960. These are 
graduates who were not active in 1959. 

Motion to adjourn was made by Mr. 
Bob Waterman accepted and seconded 
by Mr. Del Rio. The meeting was ad­
journed by President Crabtree at 9:35 
P.M. 
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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 

The Special Mining issue 
has been in your hands for 
a week. How do you like it? 
The gold cover was a better 

T, color than Apri l and we may 
\ ' stay with it, for the printer 

says that Gold is a miserable 
ink with which to work. 
Poor Gold, no one likes it 
apparently, but it is still the 
only monetary medium which 
is accepted readily by pagan, 
Christian, Buddhist or M o ­
hammedan. As for me, I like 
it and wish that there was 
more of it in my life. 

Back to my question, the 
editorial staff has been pleased bj'' the number of compli­
ments that we have received on the Special Mining Issue. 
It is still too soon for mail to arrive offering a verdict, 
but we have done our best and hope you wi l l agree that 
it is a magazine of which you are proud. If you do, show 
it around your company's ofEce, particularly to the adver­
tising manager. Impress on him, the high quality of read­
ership and the ability of the magazine to reach and interest 
the top executives of outstanding companies in all fields 
of the minerals industry. 

Office News 
Now that I have sold my soap for this issue, I must 

apologize. We did not move into our new quarters in 
time for commencement, but we wi l l do so early in June. 
Tbe offices are spacious and beautiful. T o the north. 
Bear's Tooth still stands above the Library, while out my 
window to the west, the Big ' * M " keeps me company. 
You wi l l be proud of the new location. Our previous in­
vitation is again extended, "Come and See Us." 

The Banquet 
From our point of view, the Annual Banquet is the 

high point of the annual Commencement Week. M I N ­
ERS come from far and near, and this year there were an 
unusual number of them from afar. The magazine story 
lists them in ful l , and every name iir turn suggests some­
one else whom we wish had been there too. Two hundred 
and six attended, inciuding the fathers, and in some cases 
fathers-in-law as well, of members of the Class of 1960. 
Nearly 50 members of that fine class were also there. Of 
course, the Silver Anniversary Class of 1935 were present 

in force, 25 of them in fact, and very happy. The Golden 
Anniversary Class of 1910 were represented by 25 per 
cent of their original number. It was a good party and 
next year we wi l l have to find a larger place for we have 
outgrown the present facilities of the University Club, 

Membership 

Our effort to obtain members of the Class of 1960 
was reasonably successful, for we have 77 out of a total 
possible of 156. By starting earlier next year, we should 
improve our record when the class of 1961 becomes seniors. 

The Directory 
It is with regret that we have to close the lists of the 

Year Book and Directory of M I N E S M E N for 1960. 
Too many are still listed as "Address Unknown," and yet 
we have no choice. A l l changes or corrections received 
after June 1, 1960, wi l l be given in Class Notes each 
month as they are received. Strange as it seems, we have 
found four or five "Address Unknowns" right here in 
Denver recently. Yet a telephone call would have given 
us the information when the M I N E R arrived. Please let 
us know where you are. 

Future Programs 
One of the important decisions that must be made 

within the next few months is whether the Alumni Associ­
ation wi l l solicit the regular gifts to the Annual Alumni 
Development Fund of the M I N E S Foundation, We are 
prepared to do it, and for one I believe we can do an 
effective job by solciiting the gifts to the A A D F and the 
A L U M N I Endowment Fund on the same dues card. It 
wi l l save money in mailing requests and also relieve your 
mail of some requests for dues and donations. This is my 
personal opinion and has neither the approval or disap­
proval of the Executive Committee. 

The Placement Service needs additional help. It is 
not operating effectively because of inadequate staff. Yet 
between Dean Burger and our ofiice, we have filled more 
than 20 jobs during the past six weeks. Wi th proper han­
dling this service could be improved, for neither he nor I 
have time nor personnel to handle it properlJ^ When In­
dustry wants competent Mineral Engineers, they call on 
the Alumni Association to find them, 

(Editor's note — The series "Mineral Engineering 
Education for the Future" will be omitted from this issue. 
With Commencement, there is adequate coverage of the 
field of education,) 
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Yearly increases in alumni support of the Annual 
Alumni Development Fund have continued to push that 
fund nearer its goal of $40,000—established several years 
ago on the basis of $10 contribution from each Mines 
alumnus. 

Through its fourth year, the A A D F has shown a 
steady growth in the number of contributors and in the 
total amount contributed. Last year 1187 of the known 
living Miners contributed $22,828.10' to this important 
fund. Not only has the fund become a major source of 
support for the faculty improvement program in itself, 
but it has provided the base for further financial support 
from the industry, foundations, parents, alumni and other 
friends of the School. Last year that total support exceeded 
one-quarter million dollars. 

S+ill Short of Goal 
As of M a y 15, the Fif th A A D F has a way to go if it 

is to uphold the growth trend. By that date 802 alumni 
had contributed $17,637—still some $5000 short of last 
year's final figure—and $8000 short of $25,000, a logical 
goal in terms of past growth. 

The past success of the A A D F can be attributed to 
the alumni who have recognized the need for such a pro­
gram and have contributed their support. Alumni support 
has not only been in terms of gifts, but in time and energy 
working as class agents, on development committees, or 
independently on the Mines development program and in 
selling it to others. It is this same alumni leadership which 
wil l bring the Fif th A A D F to its goal for the year. 

The alumni development committee is headed up by 
Chairman R. Lee Scott, '42. Current members of his com­
mittee are James Mullinax, '47; Edwin H . Crabtree, '27, 
president of the Alumni Association; and Col. Wendell 
W . Fertig, '51, executive manager of the Colorado School 
of Mines Alumni Association. 

New Class Agents 
In connection with the A A D F a new procedure has 

been adopted for the appointment of class agents. Begin­
ning with the Class of 1960, a class agent wi l l be named 
from each of the six options, rather than asking one alum­
nus to work with more than 150 classmates. Seniors who 
have accepted the class agent positions for I960' are: John 
J. Selters, mining; Ronald L . Bredehoft, petroleum re­
fining; Gerald L . Askevold, geology; Andrew J . Dickson, 
Petroleum engineering; Samuel Bruce Heister, metal­
lurgy; and James R. Heavener, geophysics. 

Alumni Section Gives $1000 
The Southern California Alumni Section set a chal­

lenge for other sections recently when its members con­
tributed $1000 to the Colorado School of Mines Founda­
tion, Inc. The story is covered in "From the Local Sec­
tions" in this issue of the Magazine. 
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A L U M N I NEWS 
Frank Coolbaugh, '33, President 
O f Amer icon M e t a l Cl imax, Inc. 

R. A . Morgan , *29, Appointed 
Assistant Dean of the U W 
Col lege of Engineering 

Frank Coolbaugh, who received his 
E . M . degree in 1933 from the Colo­
rado School of Mines, has heen elected 
president and chief operating officer 
of American Metal Climax, Inc., 
1270 Ave. of the Americas, New 
York 20, N . Y . A year ago last June 
he left Golden, Colo, to assume the 
presidency of Climax Molybdenum 
Co., one of the five divisions of Amer­
ican Metal Climax, Inc. 

M r . Coolbaugh joined Climax M o ­
lybdenum Co. at Climax, Colo., in 
1933 after his graduation from Mines. 
He moved up through various posi­
tions to general manager of all min­
ing operations. In 1954 he was elected 
vice president of Climax's Western 
Operations, and following the merger 
of Climax into American Metal Co. 
in 1957 he was named president of 
the Climax division of the merged 
company in 1959. 

He is a director of the Colorado 
School of Mines Research Founda­
tion, Golden, and of the Colorado 
National Bank, Denver. 

Rolf Rohwer, '50, Has Tunnel 
Connected to New House 

Rolf Rohwer, '50, is the envy of 
all Miners, for he can boast of having 
his own private mine tunnel connected 
directly to his house. 

Rolf, wife Louise and son Douglas, 
recently moved into their newly built 
home at 1960 M t . Zion Dr. , Golden. 
The Rohwers built their home at the 
entrance of the old school mine which 
was used hy Colorado School of 
Mines mining students before the 
Experimental Mine was established 
at Idaho Springs. 

The tunnel is entered through a 
door off the kitchen. A natural spring 
in the tunnel furnishes all their water. 
It also houses a walk-in for cooling 
Golden's favorite beverage. 
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Raymond A . Morgan, head of the 
University of Wyoming's departments 
of general engineering^ and engineer­
ing drawing, has been named assistant 
dean of the U W college of engineer­
ing. 

Professor Morgan received a min­
ing engineering degree in 1929 and a 
master of science degree in 1933 from 
the Colorado School of Mines in 
Golden. He has been a registered pro­
fessional engineer since 1933. 

He joined the Univ. of Wyoming 
faculty in 1941 as an instructor and 
became head of the engineering draw­
ing and general engineering depart­
ments in 1946. 

Prior to 1941 he served as an engi­
neer with the Stanoline O i l and Gas 
Co. of Tulsa, the H . W . Gardner 
Co. of Golden, Colo., and the U . S. 
Bureau of Mines in Pittsburgh, 

He did research in petroleum at 
the University's Natural Resources 
Research Institute during the sum­
mers of 1953-54, and was a consult­
ant to the University of Kabul in 
Afghanistan during the summer of 
1958. 

From 1944-46, Professor Morgan 
did research in petroleum engineering 
with the oil and gas division of the 
U . S. Bureau of Mines in Laramie. 

Professor Morgan was named to 
PVho's TFho 171 Engineenng in 1953, 
to Who's Who in the West in 1957 
and to Ajnerican Men of Science in 
1959, 

Among the many organizations in 
which Morgan holds membership are 
the engineering honoraries, Sigma 
Tau, Sigma Gamma Epsilon, and 
Blue Key; the American Institute of 
Mining, Metallurgy and Petroleum 

Engineers; National Society of Pro­
fessional Engineers; and the Wyo­
ming Society of Engineers. He is a 
Lion and a charter member of the 
U W chapter of Acacia fraternity. 

He and his wife, Marjorie, reside 
at 1706 Garfield St. in Laramie. 

J . P. Bonardi, '21, Initiated 
In N H U Chapter , Tau Beta Pi 

Jack P. Bonardi, who received his 
E . M . degree in 1921 from the Colo­
rado School of Mines, was initiated 
Apr i l 21 into membership in the New 
Hampshire University Alpha Chapter 
of Tau Beta P i , national engineering 
honorary society. 

In a letter announcing his election, 
he was informed that he was elected 
because of his "high scholarship, in­
tegrity, breadth of interest, adaptabil­
ity, activity and accomplishments" 
since his graduation in 1915 in chemi­
cal engineering from the University 
of New Hampshire. M r . Bonardi 
also holds membership in Alpha Chi 
Sigma, honorary national chemical 
society, 

M r . Bonardi has received the dis­
tinction of being listed in American 
Men of Science (1921), Who's Who 
in Engineering, Chemical Who's 
Who, and Who's Who in the East. 
He was the first person cailed upon to 
recover radium accidentally mixed in 
several hundred pounds of furnace 
ashes at a New York Hospital, and 
he is credited with producing the first 
100 per cent radium salt, now re­
posing in the U , S. Bureau of Stand­
ards in Washington, D . C . 

About 37 years ago M r , Bonardi 
went into the business of representing 
in the East various concerns manufac­
turing equipment for mines. His as­
sociation with Wil f ley and Sons, Inc. 
and Mine & Smelter Supply Co., both 
Denver concerns, has extended over 
35 years. 

Kal j ian, x-'61, Undergoing 
Pre-flight Training 

Undergoing pre-flight training at 
the Naval A i r Station, Pensacola, 
Fla,, is Marine Aviation Cadet Dan 
Kaljian, a former student at the Colo­
rado School of Mines (x-'61), Ka l ­
jian, whose address is 2227 Yorba St., 
San Francisco, Calif,, is studying 
aviation science, navigation, and other 
military and technical courses to pre­
pare him for duty as a flight officer. 
Upon completion of pre-flight, he wil l 
undergo primary flight training at 
Saufley Field Naval Auxiliary A i r 
Station in Pensacola. 

57 



W . N . Lyster . '53, Promoted 
To Senior Cl iemica l Engineer 
A t Mumble's Baytown Refinery 

W . N . Lyster, a 1953 petroleum 
refining engineering graduate of the 
Colorado School of Mines, has been 
promoted to senior chemical engineer 
in the solvents section of Technical 
Division at Humble O i l & Refining 
Co.'s Baytown, Texas refinery. This 
section is responsible for technical as­
sistance in optimizing plant opera­
tions, including the naphtha re-run 
unit, a hydrodesulfurization unit, two 
hj'droformers and the Benzene and 
Paraxylene Plants. It also designs new 
processes for producing solvents and 
petrochemicals. 

M r . Lyster's recent work has in­
cluded a study of improvements in 
production of aromatic solvents and 
means of increasing the capacity of 
aromatics production facilities. He has 
also worked in the applied math and 
computing section of Technical Div i ­
sion. While in that group he devel­
oped a new computer program for 
distillation calculations that is gain­
ing wide acceptance. 

During his senior j'ear at Mines he 
was editor of The Oredigger. He is 
a member of the American Institute 
of Chemical Engineers. M r . and Mrs . 
Lyster and their two children live at 
204 Woodside Dr . in Baytown, 
Texas. 

Dunn, '41, Production 
Engineer f o r U . S. Gypsum 

Donald W . Dunn, who received his 
E . M . degree in 1941 from the Colo­
rado School of Mines, has been ap­
pointed production engineer. Gypsum 
Ti le and Perlite, U . S. Gypsum Co. 
at Chicago. 

M r . Dunn joined United States 
Gypsum in 1948 as quarry foreman 
at Alabaster, Mich. , became quarry 
superintendent in 1949, and was ap­
pointed general foreman of the Oak-
field, N . Y . , mine in 1950. In 1954 
he went to the Caribbean as division 
mining engineer, and was made gen­
eral superintendent of Mexican Op­
erations in 1958. 

M r . and Mrs . Dunn and their two 
children are living at 30O W . Adams, 
Chicago 6, 111. 

C . G . Massieon, '52, Promoted 
To Supervising Meta l lurg is t 
By C a t e r p i l l a r Trac to r C o . 

Charles G . Massieon, who received 
his metallurgical engineering degree 
from the Colorado School of Mines 
in 1952, has been promoted to super­
vising metallrlrgist in Caterpillar 
Tractor Co.'s Research Department. 
He joined Caterpillar soon after grad­
uating from Mines. 
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D. B. Sikka A w a r d e d 
Meda l f o r Best Essay 

Desh B . Sikka, a graduate student 
in geology at the Colorado School of 
Mines from September 1948 to July 
1950, has been awarded the Presi­
dent's Medal for the best essay sub­
mitted to the Canadian Institute of 
Mining and Metallurgy in the 1960 
Students Essays Competition. His es­
say was entitled "Radiometric Sur­
vey, Redwater Oilfield, Alberta." 

M r . Sikka obtained his B.Sc. de­
gree in 1945 from the University of 
Lahore, Pakistan, his M.Sc. degree 
in Geology from New York Univer­
sity, and his Ph.D. degree in Geology 
in M a y 1960 from M c G i l l Univer­
sity. 

He has had experience both in re­
search work and professionally. From 
1955 to 1959 he was engaged on the 
Geochemical and Geophysical research 
problem described in his prize win­
ning essay under the sponsorship of 
Imperial O i l Ltd . He is currently 
acting as a research assistant in the 
Department of Geological Sciences, 
M c G i l l U n i v e r s i t y . Professionally, 
M r . Sikka has been employed by the 
Iron Ore Co. of Canada, Algoma Ore 
Properties, C o n w e s t Explorations, 
and Lundberg Explorations, during 
his summer vacations and at various 
periods during his university career. 

Philip A . Ray, '29, Retires 
From Hercules Powder C o . 

Philip A . Ray, a 1929 metallurgi­
cal engineering graduate of the Colo­
rado School of Mines, retired May 1 
as manager of the Denver office of 
Hercules Powder Co.'s Naval Stores 
Department. 

M r . Ray joined Hercules in 1928 
when he became associated with the 
company first as a metallurgist in the 
C S M Laboratory. Two years later, 
he transferred to Hercules Home Of­
fice in Wilmington, Del., working in 
this area for the next 16 years. In 
1944 when the company's Naval 
Stores Department opened a district 
office in Denver for the first time, 
M r . Ray went there as district man­
ager. 

M r . Ray was one of the pioneers in 
the early development of Hercules 
pine oil and later toxaphene. He is a 
member of the American Institute of 
Mining and Metallurgical Engineers. 

Mines People Going to Europe 
Mines people and their families 

leaving Golden for Europe this sum­
mer include the John W Vanderwilts, 
Lloyd Wrights, Ben Parkers, Harlan 
Johnsons, Mrs. Gertrude E . Mdler 
and granddaughter, Miss Jane Wei­
gand, Ralf Holmer, Wil l iam Levings, 
and Lute Parkinson. 

H a r r y E. Haynes, '50, Named 
Division Geologis t f o r C a r e y 

Harry E . Haynes, who received his 
geological engineering degree in 1950 
from the Colorado School of Mines, 
has been appointed division geologist 
in the Dallas headquarters of Wil l iam 
J. Carej', independent oil producer. 
He formerly was manager of Carey's 
Rocky Mountain operation. Before 
joining the Carey organization in 
1954 he was employed by the Pure 
O d Co. 

M r . Haynes' business address is 
1112 Republic National Bank Bldg., 
Dallas 1, Texas. 

H . C . Price Company Opens 
Branch Off ice in Lakewood 

H . C. Price Co. of Bartiesville, 
Okla, one of the world's outstanding 
pipeline constructors and a pioneer in 
electric arc welding methods, has 
opened a western branch oifice in the 
Lakewood P r o f e s s i o n a i Building, 
9635 W . Colfax Ave., Lakewood, 
Colo. 

Harold C. Price, a 1913 graduate 
of the Colorado School of Mines, is 
chairman of the board, and his son, 
Harold C. Price, Jr., is president of 
the company. M r . Price's annual 
scholarship grant to the school of 
Mines helps several deserving boys 
each year with their education at 
Mines. Presently there are three 
Mines men sponsored in this manner. 

David Coolbaugh, '43, Heads 
Exploration Group to Alaska 

David L , Coolbaugh, '43, wi l l be 
in charge of an exploration party 
which leaves Seattle on June 1st for 
Southeastern Alaska to do exploration 
work for the Ideal Cement Co. John 
Wolf , '47, heads the Exploration De­
partment for Ideal Cement. 

Among the crew wi l l be Ben 
Parker, Jr., '49; Don Howell, M e l -
vi l l Erskine, Joe Reese, and Robert 
Ferriter—all 1960 graduates, and the 
following undergraduates: Joe Fisher, 
Jimmy Johns, Robert Roberts, B i l l 
Whitney, George Rouse, John Nelson 
and Lloyd Jones. 
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Visitors to the Alumni O f f i c e 

G E R A L D V . A T K I N S O N , '48, 
c/o Mobil O i l Co., Apartado del 
Este, 5373, Caracas, Venezuela, is 
visiting in Golden during his home 
leave. Verne wi l l be returning to 
Venezuela within the next few weeks. 

M . E D W A R D C H A P M A N , '27, 
was here for the Commencement 
week. He and Mrs . Chapman expect 
to spend the summer in Golden. Eddie 
lists himself as a consultant, and wil l 
maintain his oifice address at 310 
Thompson Building, Tulsa, Okla. 

C H A R L E S H . C O l ' T E R E L L , 
'59, has just completed his active duty 
with the U.S . Army as an engineer 
officer at Fort Carson, Colo. His tem-
porarj'' address is 4260 So. Fox, Engle­
wood, Colo. 

G E O R G E W . H E I M , '32, min­
ing engineer. Food Machinery and 
Chemical Corp., Box 250, Pocatello, 
Idaho, was through Golden on busi­
ness. W e were happj'̂  to have him call, 
for he gave us some information on 
developments in the western potash 
industry. 

K . W I L L I A M J E F F E R S , '56, 
came to discuss the job situation. He 
was with the government and can be 
reached at 2504 N . Kenilworth St., 
Arlington 7, Va., as a temporary ad­
dress. Let us know as soon as you get 
settled. 

E D M O N D A . K R O H N , '43, re­
signed as design engineer, U . S. Steel 
Corp., Dragerton, Utah, and plans 
on relocating in the Denver area. His 
mail is being forwarded from 142 
Grassy Tra i l , Dragerton, Utah, until 
he is relocated. 

E D W A R D M . M A T S E N , '34, 
general superintendent, St. Anthony 
Uranium Co., Subsidiary American 
Metals Climax, Laguna, N . Mex., 
stopped in to tell us that he and Mrs . 
Matsen are opening their home at 
Lyons, Colo. Ed and I always refight 
the battle of Bataan when we get to­
gether. 

D O N A L D E . M I C H E L S , '59, 
who has just completed his active 
duty with the U.S. Army as a second 
lieutenant. Corps of Engineers, may 
be reached at 3229 So. Lincoln, 
Englewood, Colo. Please let us know 
as soon as you get settled. 

O R A N L . P A C K , '26, consulting 
geologist, 212 Majestic Bldg., Den­
ver, has moved to Golden and is liv­
ing in his new house at 307 Looltout 
View Ct. Oran is chairman. Research 
and Development Committee, Alumni 
Association. This committee has been 
given the job of revising and up-dat­

ing the Constitution and By-Laws of 
the Association, 

L U T E J , P A R K I N S O N , '23, 
head. Mining Department, has been 
most cooperative in assisting the 
M I N E S Magazine in presenting the 
material for the story of the C S M 
Mining Department (written by 
Maynard Ayler, '45, instructor). 
Further material on conference with 
officials of mining companies on cur­
riculum discussions wi l l be given later 
in the M I N E S Magazine, 

A L B E R T L , P I E R C E , '22, Met­
allurgical Department, 9 Mines Park, 
Golden, dropped in to express his in­
terest in the proposed metallurgical 
issue of the M I N E S Magazine sched­
uled for February 1961. 

F R A N K P O R T E R , '60, is trying 
his hand at mining a copper prospect 
in the California desert. Frank fin­
ished his required work in January, 
1960, but returned for Commence­
ment Week. Good luck, 

C L A R K M . P R I C E , originally of 
the Class of '44, finished at Colum­
bia University in 1948, after the war 
interruped his studies at Mines. Clark 
submitted his application for Associ­
ate Membership in the Alumni Assn., 
and it was approved at the last meet­
ing of the Executive Committee. 
Happy to have you with us. 

J O H N R O B E R T S O N , JR., '49, 
engineer for the Colorado Fuel and 
Iron Corp., Box 1211, Cedar City, 
Utah, called at our oifice while in 
Denver for the National Western 
Mining Conference. 

D A V I D A . R O W L A N D , '49, in­
structor, Petroleum Engineering De­
partment, reported on his visit to the 
Petroleum Meeting held in Calgarj'. 
This was a joint meeting of the Pe­
troleum Engineers, A I M E and its 
Canadian counterpart, 

H A R O L D W , S T O U F F E R , '51, 
mining engineer, A L C O A , Republic 
of Panama, is back in the States on 
home leave with his family. While 
here he can be reached at 1309 9th 
Avenue, Beaver Falls, Pa. 

C H A R L E S C, S T E W A R T , JR., 
'51, is now manager. Petroleum De­
partment, National Bank of Detroit. 
He was in Denver for tbe petroleum 
meeting in late Apr i l and found time 
to come to Golden. W e appreciate 
that. 

H U G H A . W A L L I S , '28, petro­
leum consultant, a member of the 
Public Relations Committee of the 
Alumni Association, came out to con­
fer on final arrangements for the A n ­
nual Banquet. Hugh is also the vice-
president of the Denver Section. 

L e t t e r s t o t h e 

E d i t o r 
J O H N R. W I T T , 1st Lt., USA, Corps 

o£ Engineers, writes from Fort Belvoir, 
Va. 

"This is just a short note to give you 
my new address and hring my frineds 
up-to-date on my travels. Til graduate 
from the Engineer Officer Advanced 
Course on May 20, and immediately de­
part for my next assignment at Texas 
A & M College where I'll take graduate 
study in Civil Engineering. My address 
there will be 610 Mary Lake Dr., Col­
lege Station, Texas, for the next year at 
least. 

_ "After years of resistance, I was mar­
ried to Jeanne Andrew of Pueblo on 
April 23, 1960, at Arlington, Va. I'm 
anxious to show her off to any of my old 
school friends who happen to live in the 
College Station-Bryan area, 

"Tm stiil a first lieutenant after six 
years of active duty as promotions are 
getting slower, but hope to make my 
'tracks' (Captain's bars) in July after 
Fiscal Year '61 begins. 

"Keep up the good work you're do­
ing in bringing MINES Magazine up-
to-date. I really enjoyed the April '60 
issue." {Editor's Note. First our con­
gratulation to you and Mrs. f f i t t ; then 
our sincere thanks for your kind ivords. 
We are trying! WWF) 

A R T H U R Y A R B E R R Y , 'SO, 7811 
Cure Clermont, Ville D'Anjou, Montreal, 
Quebec, Canada writes in response to my 
inquiry concerning the fact that he now 
has the same address that his brother 
Lee Yarberry had before he moved to 
Trinidad, B W L 

"Yes, I am renting brother Lee's 
house while it is on the market. It is 
quite likely we will be in it at least un­
til fall when another (one in the spring 
too) wave of housing changes sweeps the 
area. 

"Incidentaiiy, I am faced with a very 
large problem of production blasting (up 
to 34,000 tons per day very shortly) in 
the middle of an increasingly critical 
metropolitan population. The experiences 
of the New York Trap Rock Corporation 
are very informative. Plowever, I am 
hopeful something new, such as sonic 
breaking, will develop very soon. 

"I hope the editorial staff of The 
MINES Magazine recognizes the size and 
the scope of the problem facing the rock 
producers—and will be quick to offer all 
possible developments in this line to 
MINES Men. 

"Lee tried Caterpillar Tandem Rip­
ping here (the top layer was too hard) 
and I introduced it on my last location 
in Kentucky, so we were interested in the 
article on the Caterpillar Seismic Test­
ing of 'rip-ability.' 

"Incidentally, Lee is using ripping to 
break his limestone in Kingston, Ja­
maica. 

"Keep 'us' rock men in mind on this 
phase of development. It may even be a 
MINES Man or Men, that comes up with 
a solution that will control politicians and 
the populace designs on our operations." 

(Editor's Note. This is a problem 
that becomes more and more import­
ant. One large quarry near Golden 'was 
closed because the heawy blasting laas 
said to have damaged buildings and 
homes near ihe School. WWF) 

THE MINES MAGAZiNE • JUNE, 1960 59 



IIN M E M O R I A M 

Blai r Livingston Sackett 

•y } 
Blair Livingston Sackett, a 1909 

mining engineering graduate of the 
Colorado School of Mines, died Apr i l 
27 in a Salt Lake City hospital. On 
March 7, M r . and Mrs . Sackett ob­
served their 50th wedding anniver­
sary, and at last j'ear's Alumni Ban­
quet M r . Sackett acted as spokesman 
for the Class of 1909. 

From 1947 until his retirement in 
1956, M r . Sackett was metallurgical 
manager for International Smelting 
& Refining Co. at Salt Lake City. 
He served as the company's superin­
tendent at the Tooele, Utah plant 
from 1922 to 1947. 

Born Sept. 16, 1886, in Jersey 
City, N . J., M r . Sackett enrolled at 
Mines in 1906 and was an active 
member of Crucible Club and of Beta 
Theta P i . He began his professional 
career in 1909 with Grandby Con­
solidated Mining & Smelting Co. at 
Grand Forks, B. C , where on March 
7, 1910 he married Miss Daisy 
Hodges. He was emploj'ed by Cerro 
de Pasco Copper Corp. in Peru, 
South America, from 1910 to 1912, 
when he became associated with In­
ternational Smelting & Refining Co. 

M r . Sackett was an active member 
of American Institute of Mining, 
Metallurgical and Petroleum Engi­
neers, Society of the Cincinnati, Red 
Cross, Travelers' A id Society, Knife 
and Fork Club, and Presbyterian 
Church. 

Survivors include his widow, Mrs . 
Daisy Sackett, 1762 Harrison Ave., 
Salt Lake City; a daughter, Mrs . 
Virginia Alsop of Salt Lake City; 
two sons, Earl L . H . Sackett (a 1933 
graduate of Mines) of Potosi, Mo . , 
and Paul Sackett of Hi lo , Hawaii ; 
and six grandchildren. 

E. Floyd Shields 
E . Floyd Shields, who attended the 

Colorado School of Mines from Sep­
tember 1909 to June 1911, died Aprd 
16 at his home in Indio, Calif. M r . 
Shields also studied mining engineer­
ing at Iowa State College and grad­
uated from Montana School of Mines 
in !91i . 

Born 74 years ago in Oskaloosa, 
Iowa, M r . Shields worked as a news­
boy after being orphaned at 14. Unt i l 
1922 he was employed as a mining 
engineer and later as a mine owner. 

i n 1922 he purchased an apart­
ment in Long Beach, Calif., and on 
Christmas Day 1924 he traded it for 
a 40-acre homesite west of Indio. 
Throughout the years he developed 
his holding into a prosperous date 
garden and packing business. Featured 
at his retail sales room is a continuous 
film on "Romance and Sex Life of 
the Date." 

M r . Shields is survived by his 
widow, Bess Shields. 

Ernest Floyd Jones 

Ernest Floyd Jones, a 1910 min­
ing engineering graduate of the Col­
orado School of Mines, died Apr i l 8 
in Corpus Christi, Texas. He was 
born in Huntington, W . Va., in 
1888. 

After his graduation from Mines, 
M r . Jones worked in Pennsylvania 
and New Mexico, leaving his posi­
tion in the latter state to serve his 
country in World War I. When the 
war was over, he returned to work in 
Colorado, and then Mexico, where 
for many j'ears he was employed by 
Compania Real del Monte y Pachuca 
at Pachuca, Hidalgo, Mexico. When 
he retired because of i l l health, he 
was district superintendent of mines. 

M r . Jones is survived by his wife, 
Consuelo Rawson Jones. 

Robert H . Sayre 

Robert H . Sayre, who was a mem­
ber of the board of trustees of the 
Colorado School of Mines from 1924 
to 1936 and who was president of the 
board for two years, died Apr i l 8 at 
Presbyterian Hospital in Denver. 

M r . Sayre was born in Denver 
Dec. 18, 1885, and was educated at 
St. George's School, at St. Paul's 
School, and at Harvard College 
where he graduated in 1908. He en­
gaged in mining in Colorado, New 
Mexico, Arizona and California, and 
in the early 1920s was associated in 
a Guatemala business venture with 
Ex-President Herbert Hoover. He 
served for years as a mining consult­
ant for the U . S. Department of Just­
ice. Organizations to which he be­
longed included the American Metal­
lurgical Society, Harvard Club, Colo­
rado Scientific Society, and Univer­
sity Club. 

Surviving in addition to his wife, 
Mrs . Gertrude Berger Sayre of Den­
ver, are two sons, Robert Jr. of 
Grand Junction, and Wil l iam of 
Denver; three daughters, Mrs . De-
maris Hoyl of Denver, Mrs . Phyllis 
Baldwin of Golden, and Mrs . Con­
stance Collier of Logan, Utah; a 
sister, Mrs . WiUiam Berger of Den­
ver, and 16 grandchildren. 

The Sayre family have been strong 
in their support of Mines. Robert 
Sayre, Jr., graduated with the class 
of 1934; while Hal , who was killed 
in action in World War II, was a 
member of the class of 1937. Alfred 
G . Hoyl , who married Demaris, grad­
uated in 1940. 

As Robert H . Sayre, Jr., said of 
his father: "We may truthfully say 
that with the passing of Robert H . 
Sayre, we see the end of the era of 
really great mining engineers : Charles 
A . Chase of Silverton, Charles Bell of 
Ouray, Orviile Whitaker, and Quim-
by Schlereth of Denver, to mention a 
few. The mineral industry owes an 
incalculable debt to these independent 
hard-driving men of rock-like honesty 
and ethics." 
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F R O M THE L O C A L SECTIONS 

Minutes of Section Meetings should be in the Alumni Office by the IBth of the Month preceding Publication. 

A L A B A M A 

Birmingham Section 
Pres.: Joseph Hohl, '2S 
Sec: Richard White, '42 
249 Flint Dr., Fairfield 

A R I Z O N A 

Arizona Section 
Pres.: Bob Thurmond, '43 
V. Pres.: Gene Klein, '43 
Sec: John H . Bassarear, '50 
c/o Pima Mining Co., Box 7187, Tucson 
Annual meetings; First Monday in Decem­
ber; 3rd Sunday in May (annua! picnic). 

Four Corners Section 
See New Mexico for officers 

CALIFORNIA 
Bay Cities Section 
Pres.: John D. Noll, '51 
V. Pres.: Ralph D. Eakin, '48 
Treas.: Herbert D. Torpey, '51 
Sec: Charles G . Bynum, '26 
2810 Loyola Ave., Richmond 
Southern California Section 
Pres.: R. E . "Ray" McGraw, '53 
Treas.: J. R. Leonard, '42 
Sec: H. David Squibb, '34 
221S E . Sycamore St., Anaheim 

C O L O R A D O 
Denvei' Section 
Pres.: Ronald F. Lestina, '50 
V. Pres.: Hugh Wallis, '28 
Sec-Treas.: Patrick C. Brennan, 'S3 
1893 S. Leyden, Denver 22 
Office: A C 2-2060 
Luncheon meeting every third Tuesday 
each month, Denver Press Club, 1330 
Glenarm PI. 

Four Corners Section 
See New Mexico for officers 

Grand Junction Section 
Pres.: John Emerson, '38 
V. Pres.: Tony Corbetta, *48 
Sec-Treas.: Joe Hopkins, Ex-'37 
1235 Ouray Ave., Grand Junction 

DISTRICT OF COLUMBIA 
Washington, D. C . Section 
Pres.: Charles T . Baroch. '23 
V. Pres.: Vincent G. Gioia, '56 
Sec-Treas.: Thomas E . Howard, '41 
9511 Nowell Dr.. Bethesda 14, Md. 
Luncheon meetings held every 2nd Thurs. 
noon at Sphinx Club, 1315 K St., N . W . 

ILLINOIS 
Great Lake Section (Chicago) 

Next meeting will be Sunday afternoon 
social for Miners and their wives to be 
held at the home of Henry Parfet, '49, 
332 Neola, Park Forest, Hi., from 3 to 5 
p.m., June 12. For further details call 
Charles Fitch, '49, c/o Charles Ringer Co., 
791S Exchange Ave., Chicago 17, 111. 

KANSAS 
Kansas Section 
Pres.: Francis Page, '39 
Sec: James Daniels, 'SI, A M S-0614 
20S Brown Bidg., Wichita 
Meetings: Called by Sec Contact Sec 
for date of next meeting 

LOUISIANA 
New Orleans Section 
Pres.; George Burgess, '49 
V. Pres.: Emory V . Dedman, '50 
Sec-Treas.: Thomas G. Fails, 'S4 
6334 Essex Ct.. New Orleans 14 

MINNESOTA 

Iron Range Section 
Pres.: Paul Shanklin, '49 
V. Pres.: Leon Keller, '43 
Sec-Treas.: James Bingel, '53 
50 Garden Dr., Mt. Iron, Minn. 
Exec Com.: Wm. Gasper, '43 and 
Robert Shipley, '52 

MISSOURI 

St. Louis Section 
Pres.: Earl L. H . Sackett, '33 
Sec-Treas.: E . W . Markwardt, X-'32 
621 Union Ave., Belleville, 111. 

M O N T A N A 

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

NEW MEXICO 

Four Corners Section 
Pres.: Dick Banks, 'S3 
V . Pres.: Tony King, '57 
Sec Treas.: Tom Allen, '41 
2104 E . 12th St., Farmington 

NEW YORK 

New Yorlc Section 
Pr'es. & Treas.: Ben F. Zwick, '29 
Sec: H . D. Thornton, '40 
Union Carbide Olefins Co. 
30 E . 42nd St., New York City 

OHIO 

Central Ohio Section 
Pres.: Roland Fischer, '42 
Sec-Treas.: Frank Stephens, Jr., '42 
Batteile Mem. Inst., Columbus 

Cleveland Section 
Pres.: Charles Irish, 'SO 
Treas.: Theodore Salim, '53 
Pennsylvania-Ohio Section 
See Pennsylvania for officers 

O K L A H O M A 

Bartlesviile Section 
Pres.: R. C. Loring, '37 and '39 
V. Pres.: C. T . Brandt, '43 
Sec-Treas.: W . K. Shack, 'SI 
4726 Amherst Dr., Bartiesville 

Oidahoma City Section 
Pres.: Lynn Ervin, '40 
V. Pres.: Clayton Kerr, '30 
Meetings the 1st and 3rd Tuesday of each 
month at the Okiahoma Club 

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

PENNSYLVANIA 

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

Pennsivania-Ohio Section 
Pres.: L. M . Hovart, 'SO 
Sec-Treas.: George Schenck, '52 
7130 Thomas Blvd., Pittsburgh 
Meetings upon call of the secretary 

TEXAS 

Houston Section 
Pres.: Jack Earl, '53 
V. Pres.: John C. Capshaw. 'S4 
Sec-Treas.: Nick Shiftar, '40 
5132 Mimosa St., 
Bellaire, Texas 

North Central Section 
V. Pres.: Howard Itten, '41 
Sec-Treas.: Harley Holliday, '42 
4505 Arcady Ave., Dallas S 
Sec-Treas.: John Thornton, 'SO 
609-B Scott St., Wichita Fails 

Permian Basin Section ' 
Pres.: Van Howbert, '51 
V. Pres.: Hal Ballew, '51 
Sec-Treas.: Tom McLaren, '52 
4301 Mercedes, Midland 
Luncheon meetings heid first Friday of 
each month at the Midland Club. 

South Texas Section 
Pres.: James Wilkerson, '31 
V. Pres.: Edward Warren, '50 
Sec-Treas.: Richard Storm, 'S3 
1007 Milam Bldg., San Antonio 

UTAH 

Four Corners Section 
See New Mexico for officers 

Sait Lake City Section 
Contact Robert B. Ingalls, '48 
National Equipment Co., 
1020 South 6th West St., 
Salt Lake City, Utah. 

W A S H I N G T O N 

Pacific Northwest Section 
Pres.: Wm. Douglass, 'II 
Sec: C. Ted Robinson, 'S3 
16204 S.E. 8th, Belleview 

W Y O M I N G 

Central Wyoming Section 
Contact Walt Forbes, '50 
Walt Forbes Co., 
First National Bank Bldg., 
Casper, Wyo. 
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L O C A L SECTIONS OUTSIDE 
U. S. A . 

C A N A D A 

Calgary Sec+Ion 
Pres.: R. F. Zimmerly, '+7 
V. Pres.: J . S. Irwin, Jr., '5+ 
Sec-Treas.: G. L. Gray, '50 
130+ 4th St. S.W.. Calgary 
Luncheon nreetings held 3rd Monday of 
each month in Calgary Petroleum Club; 
visiting alumni welcome. 

PERU 
Lima Secfion 
Pres.: Richard Spencer. '34 
V. Pres.: Martin Obradovic, '53 
Sec-Treas.: Norman Zehr, '52 
Casilla 2261, Lima 
Meetings first Friday of each month, 
12:30 p.m.. Hotel Crillon (April through 
December), or on call. 

PHILIPPINES 
Baguio Section 
Pres.: Francisco Joaquin, '26 
V. Pres.: Claude Fertig, x-'27 
Sec: P. Avelino Suarez 
Balatoc Mining Co., Zambales 

Manila Section 
Pres.: Anselmo Ciaudio, Jr., '41 
V". Pres.: Rolando Espino, '41 
Sec-Treas.: Edgardo Villavicencio, x-'40 

TURKEY 
Ankara Section 

Alumni visiting Turkey contact either: 
F. Ward O'Malley, '42, Explr. Mgr., 

Tidewater Oii Co., Kumrular Sokakb, 
Yenisehir Ankara; Tel . No. 21328. 

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

VENEZUELA 
Caracas Section 
Pres.: William A . Austin, Jr., *27 
V. Pres.: G . V. Atkinson, '48 
Sec-Treas.: T . E . Johnson, '52 
c/o Phillips Petr. Co. 
Aptdo 1031 
Asst. Sec-Treas.: R. L. Menk, '51 
c/o Creole Petr. Corp. 
Aptdo 889 

Southern California Section 
Present officers of the Southern 

California Section are as follows: 
R. E , McGraw, '53, president 
J . R. Leonard, '42, treasurer 
H . David Squibb, '34, secretary 

The section had its spring meeting 
Apr i l 21, attended by President John 
W Vanderwilt, Troy Crowder and 
H , Dean Burdick as guests. Dr , Van­
derwilt presented a very informative 
and enjoyable description of the pres­
ent status of the School and told of 
the effect of tbe Horizon Plan and 
work that had been accomplished to 
this end. 

Members voted to present the Colo­
rado School of Mines Foundation, 
Inc. with $1000. (See picture.) 

Jordan Nathason, '36, organized a 
committee of 20 alumni who met with 
Dr. Vanderwilt and M r . Crowder at 
noon Apr i l 21 for the purpose of 
planning solicitation of funds for the 
Development Fund. 
Houston Section 

The following Miners attended the 
March 2 luncheon meeting at the 
Houston Club: 

Albert G . Wolf, '07; S. A . Mewhirter 
and L. R. Van Burgh, '17; C. W. Beeth, 
'24; M . L. Euwer, J . L. Ballard and D. M . 
Davis, '25; Don I. Gahagan, '27; R. K . 
Tracy, '28; J. B. Ferguson, '30; I. G . 
Burrell, '31; Donald L. Herbert and 
Merle Gilbreath, '33; R. A . Kerr, '36; 
W. Bruce Harbour, '37; W . J. Wickstrom, 
'38; Nick Shiftar, '40; K . C. Heald, Jr., 
'47; Bob Turley, R. W. Gallagher, and 
Jim Ogg, '52; John Capshaw and Jim 
Endicolr, '54. 

Tbe Section held its monthly lunch­
eon meeting on May 4 at the Hous­
ton Club, with the following Miners 
present: 

Albert Wolf, '07; J. L. Ballard and 
Donald M . Davis, '25; Ralph Schilthuis, 
'30; Merle Gilbreath, '33; R. A . Kerr, 
'36; R. W . Snyder and W. B. Barbour, 
'37; Nick Shiftar, '40; Clem Lehnertz, 
Bob Turley and Bob Gallagher, '52; 
Howard Kaylor and Jack Earl, '53; John 
Capshaw, '54, 

Jack Earl led an interesting dis­
cussion about the Horizon Fund, de­
scribed bis visit to Golden, and spoke 
highly of plans and efforts to improve 
the Alumni Association. He was much 
impressed with the new facilities in 

the C S M athletic department. 
Considerable time was spent dis­

cussing ways and means of generating 
more interest and participation in the 
Horizon Fund. Howard Kaylor and 
Bob Turley wi l l head up a group to 
make a special effort in that direction. 
Everyone present at the luncheon 
made a small contribution to be for­
warded to the Horizon Fund. 
Grand Junction Section 

Joe Hopkins reports in The Wet 
Stope that the final party for this sea­
son was a Finger Lickin' Chicken 
Bar-B-Que at Shipman's claims on 
Saturday, May 28, at 6:30 p.m. He 
continues: 

"This year's officers bowed out and 
new blood staggered in. Theme of the 
Shipman brawl, prior to their depar­
ture for Alaska, was 'Struck It Rich.' 
Prospectors who have 'hit it' came as 
they were or in dress appropriate for 
the celebration and were prepared to 
cope with the elements. There were 
jackasses a plenty (some 4-legged too) 
and fun galore on patented and un­
patented diggin's. 

"Each spouse brought her choice of 
salad or dessert while tbe old boy 
coughed up $2.50 per head ($5 per 
couple) for the best bargain of his 
'Struck It Rich' career. Hootch was 
served by the trusty tenders of the 
Rusty Plank Bar sponsored by such 
picturesque characters as Rock Hound 
Motica, Hanging W a l l Fulton, or 
Anticline Kohler. Cooking was done 
by those charming Shipmen Maidens, 
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on open grills, in rain, snow or blow. 
Mary Kay and her girl supporters 
were given a rest from hors-d'oeuvres, 
as thanks for all they have done this 
year. Reservations were sent in by 
May 25th to lovable M a Shipman 
or Baby Dol l Emerson. Chicken for 
60 gluttons were ordered. Those who 
traveled far were invited to bring 
their own camping gear as weather 
was moderate for roughin' it in city 
parks or Court House lawn." 

Pacific Northwest Section 
Minutes of the meeting of Pacific 

Northwest Section held March 15 are 
as follows: 

W . C. " B i l l " Douglass, '11, presi­
dent 

C. T . "Ted" Robinson, '53, secre­
tary 

Following cocktails and an excel­
lent dinner at Andy's Diner, Seattle, 
Wash., the meeting was called to 
order by President Douglass. The 
following 10 members were present: 

Walter H . Jackson, '01; Eric M . Smith, 
'OS; William C. Douglass, '11; Dewey A . 
Dutton, '21; Arthur R. Kesling, '40; Colin 
L . Fox, '41; C. W . Bowlby, 'SO; C. Ted 
Robinson, 'S3; Richard O. Barnes, 'SS; 
Carter R. Kelly, '56. 

The minutes of the last meeting 
were read and approved. 

President Douglass announced the 
deaths of Axel Anderson, '04, on Jan. 

10 and Leo Scherrer, '24, on Feb. 29. 
Flowers were sent to Andy by the 
secretary. President Douglass read a 
thanlc-you letter from Mrs . Anderson. 
He said he had called Mrs , Scherrer 
offering anj'̂  help we might be able to 
give. No request for help was re­
ceived. 

The Annual Progress Report and 
Mines Memo of December 1959 were 
read. 

The Memo stated that enrollment 
has held steady and the Progress Re­
port shows a total of 1003 for the 
second semester. State distribution 
shows Colorado first with 416, about 
40 per cent; California second with 
98, about 10 per cent; New York 
third with 57, about 5% per cent, 
and Texas fourth with 37, about 3^2 
per cent. Graduating class of 182: 51 
metallurgists, 47 geologists, 27 petro­
leum engineers, and 25 miners. 

Two new buildings—the Metal­
lurgy Building and tbe New Gym­
nasium—are a credit to tbe school. 
The Progress Report is very informa­
tive and indicates that Dr . Vander­
wilt is holding the Colorado School 
of Mines up to its high standards and 
that the Alumni are giving fine sup­
port. 

C o m m e n t s by Fri tz Brennecke 
were read on the 1959 athletics. 

Dewey Dutton gave a brief report 
of his trip to Mines, remarking about 
the graduate facilities and ore dress­
ing area. 

Carter Kelly added that they had 
planned for future expansion. 

The next meeting was voted to be 
held the first half of October 1960 
wdth a football film. 

A short talk, "Lead Glass for Radi­
ation Shielding," was given by C. 
Ted Robinson of the Penberthy In­
strument Co. The glass made by Pen­
berthy contains 80 per cent lead oxide. 
M r . Robinson is the chief metallurgist 
for tbe company. Samples of 6.2 dens­
ity glass were passed out. 

The meeting adjourned at 10:30 
p.m. 
Tulsa Section 

Tulsa Section held a dinner meet­
ing Apr i l 20. C h e s t e r W e s t f a l l 
brought us up-to-date on some of the 
senior high students in Tulsa who are 
interested in entering Mines next 
year. 

New officers for our section were 
elected and are as follows: 

Chester Westfall, '52, president 
Brook Tarbel, '50, vice president 
Jerry Diver, '52, secretary-treasurer 
Present at the meeting were: 
Parke Huntington, '26; Jack Haley, 

'48; Brook Tarbell and Pete Bike, '50; 
Jim Newell and Chet Westfall, '52; Dick 
Thixton, 'S3. 

m IDUJEST STEEL & IROR l i lORKS CO. 

ESTABLISHED 1894 
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FRANCO WESTERN OIL 
COMPANY 

3132 18th STREET 
BAKERSFIELD, CALIF. 

H A R R Y D. C A M P B E L L , '42 
F R A N K E. W E A G A N T , '51 

M c e l r o y r a n c h 
C O M P A N Y 
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C A T T L E R A I S E R S 

405 Fort Worth National Bank Bldg. 

Fort Worth 2, Texas 

703 Wilco Bldg. 

Midland, Texas 

P. O. Box 392 

Breckenridge, Texas 

312 Tower Building 

Denver U. S. National Center 

Denver, Colorado 

Edward J . Brook, '23 

Lloyd W. Madden, '41 
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C A M P U S HEADLINES 
Locomotive Presented 
To Experimental Mine 

Formal presentation ceremonies of 
a locomotive to the C S M Experimen­
tal Mine were held Sundas', Apr i l 
24, at the mine site near Idaho 
Springs, Colo, Thomas F , Root, vice 
president in charge of advertising for 
Plymouth Locomotive Works, and 
Madison J . Fitch, engineer in charge 
of the company's Mine Locomotive 
Division, presented C S M officials 
with bronze plaques commemorating 
donation of the locomotive by Plym­
outh Locomotive Works and of the 
diesel engine by Hercules Motor 
Corp, of Canton, Ohio. Accepting in 
behalf of the Colorado School of 
Mines were Truman H . Kuhn, dean 
of faculty, and Prof. Lute J , Parkin­
son, head of the mining department. 

The locomotive — a P l y m o u t h 
Mine-O-Motive Model F M D - 2 4 , 5 
Ton, 18" gauge, powered with a 
Hercules diesel, Model D O O D en­
gine, and a Fuller Model 12-U 
Torque Converter—^was placed in 
service in July of 1958, but title was 
not delivered officially to the school 
until this ceremony. 

A n A I M E Student Chapter picnic 
was attended by some 70 members, 
their wives, and students taking the 
special class in mining lahoratory 
practice scheduled for Sunday, Apr i l 
24. 

• Top picture: M. F. Ayler, Mining Dept. Instructor; M. J. Fitch; Dean Kuhn, Howard Ton-
cray, local Plymoufh Locomotive dealer; L. J . Parkinson; Don Longenecker, AIME student 
president; E. H. Jenks, Old Timers' Club representative; T. F. Root. Lower picture: Students 
Ed Tufkaluk, John Fa+gm, Ciaudio Margueron, David Lyman, Lailo Bid, Ulrlch Lorber, Roberto 
Karmen, Santiago Lehr and Mya Soe. 
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As this year's best student in coal 
mining, Bernard L . Bobo was given 
the Old Timers' Watch by E . H . 
Jenks, member of the Old Timers' 
Club and consultant for Hanna Coal 
Co. 

Mining laboratory practice classes 
are usually held on Saturdays, but in 
exceptional cases extra sessions are 
scheduled for Sundays. Each session 
consists of a fu l l 8-hour shift, and 
during the course of their 15 required 
shifts, students have a chance to prac­
tice various fundamental techniques 
of underground mining. Classes are 
offered during both semesters because 
of tbe large number of students in­
volved. 

EDITOR'S N O T E : The text of Mr. 
Jenk's remarks in presenting the Old 
Timers' T'Fatch will be carried in full 
in the July issue. 
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90 At tend "Open House" 
A t Mining Department 

C S M Mining Department bas es­
tablished a policy of having a spring 
"open house" for students in the de­
partment, their dates, wives and 
friends. 

'Fbis year tbe affair was held the 
evening of M a y 2. A movie illustrat­
ing the work of the mining engineer 
was shown. This was followed by a 
tour through the facilities of the 
mining department. Then to prove 
that life in the mining option is not 
*'aU work and no play," slides of last 
year's senior trip were shown. Cook­
ies, ice cream and coffee topped off 
the evening. More than 90 persons 
attended the open house this year. 

N . J . Smallwood Chosen 
Oredigger " M a n of Week" 

Norman J . Smallwood, who re­
ceived his E . M . degree this May, was 
chosen Oredigger " M a n of the Week" 
in its May 17 issue (final issue of the 
spring semester). 

In his years at Mines, Norm has 
been very active around campus. He 
is a member of Sigma Phi Epsdon 
(comptroller 1958-59), Press Club, 
A I M E and A S M E . He served on an 
E-Day Committee and was editor of 
tbe Oredigger for the past year. 

Norm and his wife Mary Cay, to 
whom he was married June 22, 1959, 
wi l l live in Kansas City, Kans., where 
he wi l l be employed by Proctor and 
Gamble Manufacturing Co. 

(Editor's Note: Good luck. Norm, 
and thanks for the support you gave 
the Alumni Association in the Ore-
digger.) 

Dr. James L. H a l l Receives 
NSF G r a n t of $19,800 
For Research Project 

Dr . James L . Ha l l , assistant pro­
fessor of chemistry at the Colorado 
School of Mines, has been granted 
$19,800 by the National Science 
Foundation. The grant was an­
nounced by Dr . Truman H . Kuhn, 
Mines dean of faculty, and Dr . Alan 
T . Waterman, N S F director. 

The grant w i l l cover a three-year 
basic research project on the use of 
acetontrile as a solvent for inorganic 
reactions. The grant became effective 
in Apr i l . The grant covers Dr . Hall's 
study plus the aid of a graduate re­
search assistant. 

Dr . H a l l has been on the Mines 
faculty since last fall. He is a gradu­

ate of Colorado Western State Col­
lege and holds a doctorate from the 
University of Texas. 

This is the second N S F grant 
awarded to Dr . H a l l this spring. He 
wi l l also direct a $17,820 N S F six 
weeks summer institute in chemistry 
and geology for advanced high school 
students. The institute wil l be held 
at Mines July 11th through Aug. 
20th. About 50 outstanding high 
school students from throughout the 
nation wi l l participate in the in­
stitute. 

Mines Trackmen Turn In 
Surprisingly G o o d Season 

The majority of Colorado School 
of Mines trade lettermen wi l l return 
next year, following a surprisingly 
good season in 1960. The Oredig­
gers won two and lost one dual meet, 
won one triangular meet and took 
seconds in two other triangulars, and 
took third place in both the Rocky 
Mountain Conference Relays and the 
Rocky Mountain Conference Cham­
pionships. 

Top pointmaker for the year was 
all-purpose freshman George Brink-
worth, a Burbank, Calif., track and 
field man. Brinkworth won 60^/^ 
points in six meets, and won points 
in six different specialties. 

Distance runner Stan Versaw fin­
ished second in the point making de­
partment with 55, and vaulter-
hurdler B i l l Ryan had 54 points for 
third place. 

Head Track Coach Joe Davies ex­
pects a better year in 1961, with an 
expanded indoor schedule. Mines wil l 
also host the R M F A C Relays again 
in 1961, in addition to several out­
door dual and triangular meets. 

Season's Record: 

Feb. 26 (Indoor), Denver 59 5/6, 
Mines 54 1/6. 

March 19 (Indoor) Colo. State 
U . 551/2, Mines 473/2, Denver 33. 

Apr i l 2, Mines 70^2, Colo. State 
College 51/2. 

Apr i l 9, Denver 61, Mines 46, 
Colo. State College 41. 

Apr i l 23 R M C Relays, Idaho 
State 28, Colo. State 7, Mines 6, 
Colorado College 6, Adams State 4, 
Western State 3. 

Apr i l 27, Mines 87, Colorado Col­
lege 35. 

May 7, Mines 72, Western State 
38, Adams State 33. 

M a y . 14, R M C Championships, 
ISC 95, C S C 60, Mines 38, C C 14, 
W S C 6, A S C 0. 

Prof. H . E. Fletcher 
Studies A r m y Course 

Hilbert E . Fletcher, assistant pro­
fessor of electrical engineering at 
Mines, has completed the Fif th Army 
Area Methods of Instructions course. 
Professor Fletcher, who holds the 
rank of major in the reserve Signal 
Corps, recentl}^ spent a week at Fort 
Riley, Kans., completing his instruc­
tions methods work. 

Pan Amer ican Grants 
Petroleum Engineering 
Fellowship to Mines 

A new graduate fellowship in pe­
troleum engineering has been granted 
to the Colorado School of Mines by 
Pan American Petroleum Founda­
tion, Inc. C. L . Larson, Jr., Founda­
tion vice president and vice president 
and manager of Pan American Pe­
troleum Corporation's Rocky Moun­
tain Division, said the first fellow­
ship grant would be offered with the 
1960-61 academic year. 

Pan American Petroleum Founda­
tion, created and supported by Pan 
American Petroleum Corp., offers 16 
fellowships at 15 different U . S. col­
leges and universities. The 1960-61 
academic year represents the 24th in 
which fellowships have been offered 
by Pan American or Pan American 
Petroleum Foundation. 

The fellowships, in five fields of 
graduate study, provide stipends of 
$1,500 each and cover all costs of 
tuition and fees. In all cases, fellows 
are selected hy the institutions where 
the fellowships are offered. 

Each Pan American fellow is free 
to select any area of study or research 
he desires within the defined field at 
his school. No fellow is in any way 
obligated to the foundation or its 
founder either during his tenure as a 
fellow or at any time thereafter. 

Mines Senior Wins A w a r d 
For W o r k in Investments 

Robert L . Ferriter, mining engi­
neering senior, has been awarded the 
Student Achievement Award by the 
W a l l Street Journal for his out­
standing work in investments, an op­
tional senior economics course. This 
is the first time a Mines' student has 
received this honor. 

The award consists of a silver 
plaque and a year's subscription to 
the W a l l Street Journal. 
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OREDIGGER SPORTS 

V Shown are two football "greats"—Jack F. Earl, '53, one of Mines' greatest quarterbacks, 
and (right) Vince Tesone, '60, Little All-American tailback, Fritz Brennecke (center], head 
coach at Mines, dreams of more to come. 

Wrest l ing Tournament 
W i l l Be Held at Mines; 
Honcock, N A I A Chai rman 

Two national wrestling honors 
recently came to the Colorado School 
of Mines. The National Association 
of Intercollegiate Athletics ( N A I A ) 
announced the 1961 national tourna­
ment wi l l be held at Mines on the 
third weekend of March, The na­
tional wrestling meet is expected to 
draw about 30 teams and some 50 ad­
ditional individual entries. The 1960 
meet was held at Lock Haven, Pa. 
Mines wi l l stage the national meet 
in its new gymnasium. 

Appointed as national N A I A wres­
tling chairman was Jack Hancock, 
Mines head wrestling coach since 
1954. 

Hancock also announced his 1960-
1961 schedule for wrestling. The 
top home attractions wi l l be dual 
meets with the university of Oida­
homa, the 1960 N C A A champion, 
and the University of Illinois. 

The Orediggers wil l also meet the 
region's two top squads, facing Wyo­
ming at Laramie and Colorado State 
College at Golden. Mines wi l l 
wrestle 10 dual meets in addition to 
participating in the Rocky Moun­
tain Faculty Athletic Conference 
championships, the regional A A U 
and the N A I A carnival. 

Hancock's team the past season 
won eight, lost four and drew one 

in dual meet competition. They 
placed second in the R M F A C meet. 

Mines victories are reflected in 
the following 1959-1960 intercolle­
giate meet scores: Mines 22, Adams 
State College ( R M F A ) ?; Mines 
27, University of Nebraska 2; Mines 
22, Iowa State Teachers College 5; 
Mines 27, University of Denver 5; 
Mines 14, Western State College 
( R M F A C ) 12; Mines 24, Univer­
sity of Colorado 5; Mines 26, U.S . 
A i r Force Academy 5; Mines 24, 
Colorado State University 6. 

The entire 1959-1960 squad (18 
men in total) return for next season, 
giving Hancock his most experienced 
squad since coming to Mines. In­
cluded among the returnees are Glen 
Hasse, 137 pound R M F A C cham­
pion and top Mines winner with a 
37 and 12 record, and 123 pounder 
Tom Tisone, N C A A national quar-
terfinalist with a 14 and three record 
last season. Also returning are Ron 
Lease, 130, 5-4-1; Ken Hecht, 147, 
2-5-1; Dick Meyers, 157, 3-8-0; Don 
Meyers, 167, 10-5-0; Lyle Paulsen, 
177, 7-2-0; and Marv Kay, unlim­
ited, 5-4-1. 

The N A I A meet wi l l he the first 
national tournament ever staged at 
Mines. 

Baseball Squad Wins 
Eight of 23 Games 

Single-hitting Ken Ibsen took the 
1960 batting honors for the Colorado 
School of Mines baseball squad. The 
junior infielder collected 30 h i t s -
only one double and one triple in­
cluded—in 67 trips to the plate for 
a .448 average. 

The Miners completed their season 
by taking a pair of games from 
Colorado College. The Orediggers 
won eight of 23 games and had a 
five and 12 R M C record. 

I960 B A S E B A L L S T A T I S T I C S 
NAME AB H E. BB so BBI SB 2B 3B HR Errors 

Ken Ibsen, 2b 67 30 21 20 9 16 6 1 I 0 .448 16 
Ed Crabtree, lb 80 27 23 14 9 9 5 3 2 I .337 11 
Kay White, rf 70 21 23 13 14 20 15 4 3 3 .300 8 
Mike Sargent, cf 71 21 20 14 6 14 2 1 0 0 .296 13 
Larry Holmes, ss 72 20 17 12 13 12 3 2 0 1 .278 31 
Ken Miyoshi, 3b 71 17 20 22 17 3 0 1 2 0 .239 10 
Gary Smith, ss 38 9 6 5 16 2 2 0 0 0 .236 10 
Jan Aldrich, c 62 14 9 S 13 4 11 1 0 0 .226 6 
Don Stegman, if 42 8 6 5 12 6 0 I 0 0 .191 1 
all others 72 II 8 11 18 5 3 0 0 0 .153 4 

PITCUEHS Won Lost Innings ER ERA Pet 

Paul Rairden S 2 57 33 5.24 .715 
Vince Tesone 3 3 54 54 8.43 .500 
Norm Burmeister 0 1 10 12 7.50 .000 
Mike Sargent 0 2 10 14 6.43 .000 
Kim de Rubertis 0 4 31 28.3 9.88 .000 
Dick Egen 0 3 22 16.7 11.90 .000 
Gary Smith 0 0 3 1 27.00 .000 
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WITH THE M A N U F A C T U R E R S 

Continuous Miners 

A new series of Marietta Continuous 
Miners—with Dual-Range height adjust­
ment through 18"—has been developed 
by National Mine Service Co. The ma­
chines are crawler-mounted, boring-type 
units with capacities of approximately 8 
tons per minute. The Marietta Series II 
Miners permit height adjustment to meet 
varying operating conditions in the mine 
—^without sacrifice of rigidity. Shifting 
from one range to another is a mechanical 
adjustment which can be accomplished on 
the job within a few hours. 

Other design features of the Marietta 
Series II Miners include: separate motors 
for each of the two cutting heads and the 
hydraulic system, extremely broad throat, 
unique accessibility for maintenance, and 
an advanced support design which pro­
vides stability and concentrates mass 
against the working face without the aid 
of jacks. Marietta Series f l Continuous 
Miners are detailed in a new bulletin 
available from National Mine Service 
Co., 2530 Koppers Bldg., Pittsburgh 19, 
Pa. 

M C M o t o r Couplings 

Three features have been added to 
Link-Belt's line of M C geared flexible 
motor couplings: New corrosive duty cov­
ers of polypropylene for operating condi­
tions under which chemical attacks can 
occur. Larger size coupling, extending the 
range of the line to 2%-in. bore. New 
spacer adapter which functions as a de­
mountable, rigid extension of the motor 
shaft. 

These features are described in detail 
in a new leaflet 2875A, now being dis­
tributed with Folder 2875, "MC_ Motor 
Couplings." A copy of both publications 
can be had free by writing to Link-Belt 
Co., Dept. PR, Prudential Plaza, Chicago 
1, 111. 
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N C G Resuscitator 

"FIRST IN" resuscitator, designed to 
be the iirst equipment rushed to a fire 
or accident victim, is no larger than an 
overnight bag. Unit introduced by Na­
tional Cylinder Gas Division of Cheme-
tron Corp. weighs only 18 pounds and 
Oxygen cylinders weigh about 12 pounds 
each. It operates as resuscitator, inhalator 
and aspirator. It is highly resistant to 
heat and shock and can be used in any 
position. 

Aluminum Elect r ica l Conduit 

A line of aluminum electrical conduit, 
especially suited to installations requiring 
light-weight, corrosion-resistance and easy 
bending, is in production by the National 
Electric Division of the H . K. Porter Co., 
Inc. Added to National Electric's line of 
steel rigid conduit, it enables the divi­
sion to offer conduit for every application 
from a single source. 

NE-Aluminum Conduit is available in 
all sizes, ranging from %" through 6" in 
diameter. Each length measures 10 feet 
when a coupling is attached. Color-coded 
thread protectors are used for ease of 
stocking and size selection. Aluminum el­
bows are furnished in all sizes including 
special radii, 

T U N G S T E N C A R B I D E R O C K BITS. A 
new four-page bulletin by joy Manufac­
turing Company discusses tungsten car­
bide rock bits. Bottom drive, shoulder 
drive, and taper socket bits are illustrated 
and explained, A simple chart provides 
selection data for all types of bits made 
by the company, and includes information 
on cross and "X" type bits, diameters, 
and thread types. 

Write to Joy Manufacturing Co., Henry 
W, Oliver Bidg., Pittsburgh 22, Pa., for 
bulletin NR-87-C. 

Ci rcu l a r Slide Rule 

General Industrial Co. has started pro­
duction on a handy Circular Slide Rule 
for engineers and for other plant and 
office executives. Any executive who must 
perform simple calculations will find this 
convenient, pocket-size calculator extreme­
ly useful in his work. For your free Circu­
lar Slide Rule write on your business 
letterhead to General Industrial Co., 
1788J Montrose Ave., Chicago 13, 111. and 
be sure to mention the name of this maga­
zine. 
S Y N C H R O N O U S M O T O R S . Construc­
tion features of Allis-Chalmers synchro­
nous motors which help maintain efficiency 
at fractional or full loads, correct power 
factor, increase system output, and im­
prove plant voltage regulation are de­
scribed in a new bulletin released by the 
company. Available in ratings above 1 hp 
per rpm at speeds of 450 or less, the 
motors described are high-efficiency, con­
stant speed, grinding mill sj'nchronous 
machines for cement, mining, rock prod­
ucts and chemical industries. 

Construction features include stator 
windings of all-silicone-rubber Silco-Flex 
insulation and Integrated field coils which 
provide dimensional stability at high tem­
peratures and rotational speeds, and are 
completely sealed against contaminants. 

Copies of the bulletin, "Synchronous 
Motors," 05B9522, are available on re­
quest from Allis-Chalmers, Milwaukee 1, 
Wise. 

955 Series H Traxcavator 

The new, power-shifted 955 Series H 
Traxcavator announced by Caterpillar 
Tractor Co., is powered by a 100 net 
horsepower compact design diesel engine. 
Bucket capacity for the 955H is 1% cu. 
yd., increased from 1^ cu, yd. on previ­
ous models. A 23 per cent increase in lift­
ing capacity is credited to an all new 
hydraulic system for the loader mechan­
ism. 
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C A T A L O G S and TRADE PUBLICATIONS 
Send your publications to The Mines Magazine, 1612 Illinois St., Golden, Colo., 
for review in those columns. Please mention The Mines Magazine when requesting 
publications from the manufacturer. Publications are free. 

C O N V E Y O R - S C A L E S Y S T E M S . A 
new, four-page bulletin on the use of 
conveyor-scale systems for flow-rate con­
trol and total thru-put measurement of 
bulk materials has been published by 
Weighing & Control Components, Inc. 

The new bulletin deals with the use 
of W - C convej'or-scale systems in con­
junction with flat-bed or trough-type 
conveyor-line systems, fixed or variable 
speed, to provide in-motion weight meas­
urement. System operation is explained 
and illustrated with pictorial diagrams. 
Application and performance data is 
given on a!! of the unitized system com­
ponents. 

A section of the bulletin describes the 
application of W - C conveyor-scale sys­
tems to a variety of control functions in 
processing and formulating operations, 
including ingredient proportioning. This 
section also covers the use of the system's 
continuous thru-put data, expressed in 
weight per unit of time, for inventory 
control and cost accounting purposes. 

Bulletin 60, Unitized Conveyor-Scale 
Systems, is available from Weighing & 
Control Components, Inc., 821 E . County 
Line Road, Hatboro 10, Pa. 

F I L T E R . Union Carbide Development 
Co., Division of Union Carbide Corp., 
offers a four-page, illustrated bulletin on 
its new U L O K Cube Type Replacement 
A i r Filter. 

The two-color bulletin tells how the 
cube filters can reduce filter bank face 
area by more than half. The physical 
process of reverse loading, primarily re­
sponsible for high efficiency and long 
life of the U L O K filter unit, is described 
in detail. 

Exploded-view illustrations show how 
the four components are assembled prior 
to installation in a filter bank. A dia­
gram illustrates typical arrangements, 
and a data table lists the capacity and 
resistance of each of the dozen filter 
sizes. Low cost and easy installation are 
among eleven over-all features high­
lighted. For copies of U L O K Filter Bul­
letin B, write Union Carbide Develop­
ment Co., 30 E . 42nd St., New York 17, 
N . Y . 

F L O T A T I O N O F M O L Y B D E N I T E 
F R O M COPPER. Denver Equipment Co. 
has issued a Flowsheet Study on the flo­
tation of molybdenite from copper. The 
Flowsheet illustrates the molybdenite sec­
tion of a copper mill starting with the 
copper rougher flotation concentrate, con­
ditioning and floating the molybdenum, to 
make a molybdenum and copper separa­
tion, and then multiple cleaning and re-
cleaning to produce a high-grade MOSa 
concentrate in excess of 90% MOSa. 

This Flowsheet Study, designated as 
Bulletin No. M7-F66, will be sent by 
Denver Equipment Co., 1400 17th St., 
Denver 17, Colo., to any interested person. 
FOIL F L A S H O V E R S . A new, 4-page 
brochure explains how Dow Corning 5 
Compound applied to pole line insulators 
and electrical equipment bushings pro­

tects against excessive leakage, flash-
overs, and service interruptions in areas 
where atmospheres are contaminated by 
salt spray, industrial dust, or other air­
borne particles. Pole line insulators and 
equipment bushings treated with this 
material can be cleaned easily. The bro­
chure explains how, even in highly con­
taminated areas, contaminants can be re­
moved by wiping the insulators with dry 
rags. The brochure gives details on the 
function, application, cleaning, and dur­
ability of Dow Corning 5 Compound. It 
is available by writing for Brochure 
4-218, Dow Corning Corp., Midland, 
Mich. 

H E A T R E S I S T A N T CASTINGS. A 
new booklet, "Heat Resistant Castings 
. , . Corrosion Resistant Castings . . . 
Their Engineering Properties & Applica­
tions," has been issued by The Inter­
national Nickel Co., Inc. The fully-
illustrated 64-page booklet is designed as 
an aid to those interested in stainless steel 
and high-alloy casting selection, design 
and production. It offers a comprehensive 
picture of all types of stainless steel and 
high-alloy heat and corrosion-resistant 
castings and their applications. The book­
let is available without charge through 
the Readers Service Section of The In­
ternational Nickel Co., Inc., 67 Wall St., 
New York S, N. Y. 

N E W D I M E N S I O N S IN L I G H T ­
W E I G H T GAS T U R B I N E POWER. 
Bulletin GEA-7083, 8 pages, introduces 
General Electric's family of 75 liorse-
power to 20,000 horsepower ultra-light­
weight, compact gas turbines designed 
for a wide variety of applications in­
cluding fluid and gas pumping, electric 
power generation, and marine and ve­
hicular propulsion. 

Described are design features, perform­
ance and operating characteristics, plus 
current and potential applications for the 
900-horsepower Model 720/722 and 20,-
000 horsepower Model 240 gas turbine. 
General Electric Co., Schenectady 5, N. Y. 

P R O D U C T S FOR T H E P L A N T . Inger­
soll-Rand Co. has just published a new 
booklet entitled, "Products for the Plant." 
This informative piece of literature is 
now available to anyone with an interest 
in the selection and supervision of plant 
equipment. 

Standard reciprocating, axial-flow and 
centrifugal air compressors, centrifugal 
pumps, steam condensers, steam-jet ejec­
tors, vacuum pumps, air hoists, and air 
and electric tools are all covered in this 
eight-page booklet. Representative ma­
chines in each product line are iilustrated 
and outstanding design features noted. 
This booklet also gives the size and ca­
pacity ranges of the many units, as well 
as recommended applications. 

For your copy of this booklet, Form 
223, contact your local Ingersoll-Rand 
branch office or write direct to IngersoU-
Rand Co., 11 Broadway, New York 4, 
N. Y. 

S O L I D S - C O N T A C T R E A C T O R S . Coch­
rane Corp. has issued a revised 20-page 
bulletin (Pub. 5001-C) on solids-contact 
reactors for water clarifying and soft­
ening. The publication has many new 
photographs and drawings illustrating 
various types of reactors and their basic 
design considerations. 

The principle of radial horizontal 
rather than upflow as an aid to complete 
settling of fine precipitates and clarify­
ing is explained in the bulletin. Illustra­
tions show how the reactor is constructed 
as a package unit divided by baffles into 
reaction and clarifying zones. High 
turbulence in the reaction zone promotes 
mixing of water and chemicals and pre­
vents settling of sludge, which has a 
catalytic effect in forming large settle-
able precipitates. In the clarifying zone 
above, water and slurry flow horizon­
tally from the center of the reactor at 
decreasing velocity. Slurry settles by ef­
ficient downflow to a concentrator area. 
Slurry carry-over into the effluent is 
thereby avoided. 

The bulletin also contains information 
on chemical feeds and auxiliary equip­
ment and lists many applications for 
solids-contact reactors. Copies may be 
obtained from Cochrane Corp., 17th St., 
below Allegheny Ave., Philadelphia 32, 
Pa. 

T H E TIE-IN. We have just received a 
copy of the First Quarter 1960 issue of 
The Tie- in of H . C. Price Co. Altho 
The Tie-In is published primarily in the 
interests of the personnel of its various 
projects, it was interesting to us because 
of its beautiful pictures and fine format. 
It was with regret that we note that Har­
old C. Price, '13, has stepped up to 
chairman of the Board and that his son, 
Harold C. Price, Jr., has taken over the 
president's job on Jan. 1, 1960. Harold, 
Sr., left him a real job to fill, but ap­
parently with complete confidence in his 
son's ability to do so. 

T R A C T O R S . Production and mechan­
ical advantages of the new Caterpillar 
D7, D6 and D4 Tractors are discussed 
in "The Profit Side of Your Ledger," 
a new eight-page booklet by Caterpillar 
Tractor Co. 

Owner testimonials are cited in the 
two-color booklet to illustrate the cost-
saving, profit-making potential of the D7 
Series D, the D6 Series B and the D4 
Series C. Also mentioned are the easy 
operation, high production and dependa­
bility of these machines. Mechanical 
features listed include new diesel engines, 
dry-type air cleaners, lifetime lubricated 
undercarriages, and Caterpillar's exclu­
sive oil clutch. 

Copies of "The Profit Side of Your 
Ledger" may be obtained from Cater­
pillar dealers or by writing for form 
D004, Caterpillar Tractor Co., Peoria, 
111. 
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B O O K REVIEWS Bed 
Erbium and Holmium Metals 

Data sheets on erbium and holmium 
metals have been published by Nuclear 
Corporation of America's Research 
Chemicals Division, Burbank, Calif. 

Information contained in the data 
sheets refers to many properties of these 
rare earth metals including melting and 
boiling points, crystal structure, atomic 
radius and magnetic movement. 

Erbium metal has the highest melting 
point of the more abundant members of 
the heavy rare earth group. Its avail­
ability, as a result of recent production 
advances, suggests its consideration for 
alloying or electronic applications. 

Holmium is one of the more available 
mono-atomic elements. It has a high 
magnetic moment and is relatively cor­
rosion resistant. 

Data sheets may be obtained from Re­
search Chemicals Div., Nuclear Corp. of 
America, 170 W. Providencia St., Bur­
bank, Calif. 

Industrial Minerals and Rocks 

AIME's third edition of "Industrial 
Minerals and Rocks," regarded as the 
most authoritative publication of its kind 
in the field of non-metallics other than 
fuels, has been reconstituted to keep pace 
with the rapid changes of recent times 
in the technology, application and useful­
ness of industrial minera Is. The 934-
page book, clotbbound and illustrated 
with photos, charts, maps and tables, 
was made possible by the Seely W. 
Mudd Memorial Fund. Dr. Joseph L. 
Gillson, now president of A I M E , was 
editor-in-chief of the third edition. 

Each of the 56 chapters of the third 
edition is by an eminent authority in the 
particular field of which he writes, with 
the volume, as a whole, accomplishing a 
full-range coverage of the profession's 
activities and interests in the many 
phases served by the volume. Though 
prepared as an authoritative work for 
engineers and as a college textbook, it is 
available to the public at $12 a copy 
from the American Institute of Mining, 
Metallurgical and Petroleum Engineers, 
29 W. 39th St., New York 18, N.Y. 

Massive Blasting Operation 

A massive blasting operation in Wis­
consin trap rock quarry is described in 
a Bureau of Mines publication released 
by the Department of the Interior. 

Known as the coyote-hole technique by 
the mining industry, the method involved 
the detonation of 20 tons of explosives in 
two simultaneous, but physically separate 
blasts. A quarter of a million tons of 
rock was broken—enough to keep the 
quarry busy more than a year, the Bu­
reau's report says. 

In coyote-hole blasting, major charges 
of explosives are placed in "coyote-
holes" or in tunnels parallel to the op­
erating face. Such blasts usually are fol­
lowed by secondary blasting, after which 
the rock is crushed and screened to 
small sizes. 

The Bureau publication, another in a 
series of reports in mining methods and 
costs throughout the United States, was 
written by Lawrence G. Marshall, mine 
examination and exploration engineer, 
Minneapolis, Minn. It includes a brief 
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account of the history and genera! oper­
ations of the Dresser Trap Rock Co., in 
particular, and of trap-rock quarries 
elsewhere in the Central States. Most 
trap rock from this operation now goes 
into concrete and roadstone, railroad 
ballast, and filter stone for sewage-dis­
posal plants. 

The publication is Bureau of Mines 
Information Circular 7913, "Coyote-Hole 
Primary Blasting, Dresser Trap Rock 
Co., Dresser, Wis." Copies can be ob­
tained O N L Y from the Superintendent of 
Documents, United States Government 
Printing Office, at 20 cents each. 

Pearl Harbor Dry Dock 
"Saga of the Pearl Harbor Dry Dock" 

by George B. Toggle and Walter W . 
Tuttie. Some say that had the shark god 
been propitiated most of the difficulties 
in construction of this dry dock would 
have been obviated. This was not done; 
hence, the job, begun in 1909, was not 
completed until 1919, and then after dis­
aster and at more than double the orig­
inally estimated cost. 

Strength Tests of Concrete 
The American Concrete Institute has 

published its Bibliography No. 2, "Eval­
uation of Strength Tests of Concrete." 
This new bibliography lists and anno­
tates selected articles appearing in avaii­
able technical publications issued from 
1924 to 1958 and dealing specifically with 
compression tests of concrete, variations 
in test results, and evaluation of tests. 

The new A C I bibliography is in 8^ x 
11 in. format, saddle-stitched, and 
punched for easy insertion in a three-
ring binder. Price per copy is $2. 

A C I Bibliography No. 1, the first in 
this A C I series, lists publications and 
articles on prestressed concrete. 

Taxation of Mining Industry 
Equitable taxation of Colorado's rain­

ing industry is the subject of the latest 
Colorado School of Mines Q U A R T E R ­
L Y . The 110 page mineral economics 
journal is written by Dr. Oscar Lentz, 
assistant professor of economics at 
Mines. 

The majority of the Q U A R T E R L Y is 
devoted to a critical study of the per­
centage depletion allowances for the ex­
tractive industries. It includes an an­
alysis of the legislative rationale for de­
pletion allowances, the concepts and prin­
ciples underlying that rationale, and a 
presentation of the broad policy issues 
facing the federal government. 

Dr. Lentz closes his Q U A R T E R L Y by 
taking exception to the taxation methods 
advanced recently by other Colorado 
economists. He criticizes most of them 
for their oversimplification in mine tax­
ation cases -— especially those economists 
who promote the equalization of property 
taxes between mining and agriculture. 

Dr. Lentz calls "unwise" the sugges­
tion that ail Colorado metal mining be 
assessed a severance tax. He states the 
majority of this Colorado industr3' is 
essentiaiiy a marginal one and that a 
severance tax would be both unwise and 
punitive. 

The Q U A R T E R L Y , Vol. 55—No. 2, is 
available through the Department of 
Publications, Colorado School of Mines, 
Golden. It is priced at $1. 
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SAND PUMPS 

L O W COST 

P U M P I N C 
through 

• Maintained High Efficiency 

• Maintenance-Free Service 

• Long Pump Life 

• Quick, Easy Replacement of Parts 

• individual Engineering 
on Every Application 

Wilfley 10" 
Sand Pumps 
Ready for Shipment 

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. 

A. R. WILFLEY and SONS 

'"Companions in Economical Operation" 

Denver, Colorado, U.S.A. 
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