


Muster and Maker of A l l 
Indi is t r \ ' s Rubber Needs 

TT7"J.TKRF,VF,R industry, municipality jind indi-
vidual has need of rubber—there CJoodrich is. 

A complete and precise service, not just blanketing 
every field of endeavor hwt specializing in every field. 

Take Goodrich ' ' L O N G L l i n ^ " Conveyor Belts, 
for example. Tn use today in thirty-three countries 
- -on everyC()ntinentoftheglol)e inwidthsjengths, 
thicknesses for every conceivable type of carrying. 

J<\irtbcr- no matter whether it be water, steam, oil, 
air or acid passing through a hose, (Joodrich makes 
for the special call from one to a dozen brands. 

And can turn out no fewer than 30,000 different types 
of moulded rubber goods! 

Specialization—precise and exacting! 

And every product known niiJiionally—nay, inter­
national ly—for its quality! 

Scan this list see if scmie of these won't work thrift 
in your business—the advice of Goodrich experts is 
at your call. 

" C O M M A N ' D i a i " 'rriiiiPmiwion Ilclts " L O K G L ] F K " Conveyor Hrlts 
" M A K A ' l ' M O N " H i i ; f i ,Si.<:<.-d IJcits " S U I ' l i R M K A T " R i d d i i L ' 
" W n r - i ' l i K I X O " Virc H ^ S U I-IOS:J l'>iri.<i;<:3 

Hi i rd-J l i ib luT—al l Piirposys M H U M L - J (Jomis :!U ClasMCO 
Iluliiicr )'ootw(;;tr Wiituri 'roof ClDtliiiig 

T i r e s - Pnciimnlic and Solid 
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c i l y ot (.Joodrit h A l t r o i i , Ol i io 

January 1, 1919, to December 31, 1919 
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L a b o r a t o r y t e s t s o n p r o p e r l y des 
a p p a r a t u s e n a b l e y o u t o d e t e r m i n i 
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b e f o r e b u i l d i n g t h e m i l l — t h e y he i ] i 
r e g u l a t e e v e r y s t e p o f t h e p r o c e s 
h i g h e s t e f f i c i e n c y — a n d t h e c o s t i s 
n i f i c a n t a s c o m p a r e d w i t h a m i l l r 
M A S S C O L a b o r a t o r y M i l l m g B q u i c 
s a v e s m o n e y , a n d m i n i m i z e s t h e i 
b i l i t y o f f a i l u r e i n o r e t r e a t m e n t - w h v 
n o t e q u i p y o u r l a b o r a t o r y w i t h M A . S S C O 

•ore t e s t i n g s p e c i a l t i e s ? 
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i n g - r i f f l e s — a d u p l i c a t e o f o u r l a r g 
b l e s a t a l o w c o s t t h a t w i l l s u r p r i s e 

THX! McCOOXi FVI^VERZZEB A N D 
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T w o m a c h i n e s t h a t e n a b l e y o u t o q u 
p r e p a r e t h e p u l p f o r t e s t i n g p u r j 
c r u s h e d o r g r o u n d t o a n y d e s i r e c 
g r e e o f f i n e n e s s — t h e y c a n be dope 
u p o n f o r l o n g s e r v i c e . 

T H E B U T H 
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g e n t s . T h e p u l o r o u g h l y 
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M A N G A N E S E 

lis ( Jres, Metallurgy, Uses and Production Statistics 
B y C . E r b W u e n s c h , '14. 

If Y o u C o u l d See T h r o u g h a 

— y o u w o u l d k n o w the secre t o f its e fBciency. H a r d i n g e success 

is due to the p r i n c i p l e on w h i c h i t is bui l t . T h e c r u s h i n g o f coarse 

ore b y large bal ls w i t h the s e g r e g a t i o n o f s m a l l e r bal l s t o w a r d s 

the d i s charge end f o r w o r k o n the f iner par t i c l e s . N o t e in t h e 

p i c t u r e above bow al i t h e l a r g e m a t e r i a l is at the p o i n t o f g r e a t e s t 

d i a m e t e r and the finer g r a d e out to t h e end o f t h e cone. T h e r e i n 

lies the secret o f H a r d i n g e Success ! A r e c e n t book le t w h i c h w e 

h a v e j u s t publ i shed te l ls m o r e . It is y o u r s f o r the a s k i n g . 

1 2 0 B r o a d w a y N e w Y o r k 

Salt L a k e C i t y D e n v e r 

Newhouse Building First National Bank Building 
S p o k a n e L o n d o n 

Old National Bank Building Salisbury House 

i qtatus of M a n g a n e s e M i n i n g in U n i t e d 
I S tates . 
I ('i-t!vi<)us t o t h e w a r , m a n g a n e s e m i n i n g 
^ncvcr w:i:5 a v e r y i m p o r t a n t i n d i i s t r y i n 
l{hc t l T i i i c d S t a t e s . B e c a u s e o f t h e s m a l l 
E q i z o of " I ' I ' h i g h - g r a d e d e p o s i t s a n d t h e i r 
I r f s i iu i l e j i c i - iS f r o m m a r k e t s , a n d b e c a u s e o f 
hhii d i f f i < ' ' i l t y i n c o n c e n t r a t i n g o u r l a r g e 
M t t - J i o s i l ^ o f l o w - g r a d e o r e s , t h e r e w a s n o 
[ inccnt iv i ' t o a t t e m p t t o c o m p e t e w i t h t h e 
I j i i j r h - g r r i d c o r e s f r o m f o r e i g n c o u n t r i e s , 
IwViit'li ( i c c u r i n l a r g e d e p o s i t s a n d c a n b e 
^ i ' y i j jK j i ' t cd c h e a p l y . H o w e v e r , d u r i n g t h e 
rwnr , lioi i i u s e o f t h e c e s s a t i o n o f i m p o r t s 
^ to the 1 , ' i i i ted S t a t e s f r o m I n d i a a n d R u s -
Is ia , ili<- i n a d e q u a t e s h i p p i n g f a c i l i t i e s t o 
|snppl.v '1^ w i t h s u i i i c i e n t B r a z i l i a n a n d 
i l c i i i i a n o i ' e s a n d t h e i n c r e a s e d d e m a n d 
- for t b c s n o r e s f o r m a k i n g f e r r o - m a n g a -
'nosc, g i ' i ' i i t i m p e t u s w a s g i v e n t o t h e de-
^ v e l o p n v i i t o f o u r o w n r e s o u r c e s . T h e 
t h i j j h e r g i a d e o r e s b r o u g h t t h r e e t o i i v e 
5 U i n e s l l u i r p r e - w a r p r i c e , a n d l o w - g r a d e 
;or( iS. w b i c h p r e v i o u s l y c o u l d n o t h a v e 
• b e e n uia r ' k e t e d a t a n y p r i c e , w e r e ac -

c e p t e d . T h e r e s u l t w a s t b a t t h e m i n i n g 
': of n i a i i g ; i n e s e b e c a m e o n e o f t h e f i r s t 
; I m i i o r t i i u c e , 

I'^miu il p r o d u c t i o n o f o n l y 2 ,635 t o n s o f 
' h ip;Ti-gr ;ule* o r e , a n d 198 ,463 t o n s o f l o w -
: g r f i d o t n r e , i n 1914 , w e i n c r e a s e d o u r 
I p r o d u c t i o n i n l e a p s a n d b o u n d s u n t i l i n 
h<i18 wc p r o d u c e d 304 ,366 t o n s o f t h e 
• f o r m n r , ; m d 1,503,552 t o n s o f t h e l a t t e r ; 
; an a n i o u u t s n f l i c i e n t t o h a v e s a t i s f i e d a i l 
I our wai' d e m a n d s , e v e n h a d i m p o r t a t i o n 
^ u f i 'orpi^rn o r e s c e a s e d . 
: W i l l i l l i e c e s s a t i o n o f h o s t i l i t i e s i n E u -
l rope , i . lu ' a b n o r m a l d e m a n d f o r m a n g a -
; n c s o o r o « c e a s e d . A l m o s t i n s t a n t l y t h e r e 
; was n o m o r e m a r k e t f o r d o m e s t i c o r e s , 
: M a n y (Mmtracts w e r e b r o k e n a n d t h e i n -
; d i i K t r y b e c a m e d e m o r a l i z e d . T h e r e w e r e 

• I !i.))ont 2;i(),000 t o n s o f h igh -g rade o r e s i n t h e 
• s toc l i . p i l r s a t t h e v a r i o u s f u r n a c e s . T h i s 
= was mon'. t h a n t e n m o n t h s ' s u p p l y . A l -
; tlioiip:li :;<!veral c o m p a n i e s a r e s t i l l o p e r -

j- atiii;; o n l o n g - t i m e c o n t r a c t s , it i s i n t e r -
n o t e h o w , w i t h t h e e x p i r a t i o n 

I of tins c n n t r a c t s , t h e i r n u m b e r i s g r a d -
: uall.y ( i o c r e a s i n g . 

t l o o l t i s t h a t b e f o r e l o n g t h e 
; i nd i iK i i ' v w i l l r e t u r n to a b o u t i t s p r e - w a r 

: I s t a t u s . 
; " Miiri' l h a n 4 0 % M n . 
; I l i fss 1 h a n 4 0 % M n . 

IViost ,i mportant M a n g a n e s e O r e - M i n e r a l s , 

P y r o l u s i t e ( M n O . ) c o n t a i n i n g 6 3 . 2 % M n 
a n d P s i l o m e l a n e ( M n O . , H . O + K ^ O a n d 
B a O i n v a r y i n g a m o u n t s ) c o n t a i n i n g f r o m 
45 t o 6 0 % M n a r e t h e t w o p r i n c i p a l m a n ­
g a n e s e o r e - m i n e r a l s f o u n d i n t h e U n i t e d 
S t a t e s . O t h e r o x i d e s a r e m i n e d , b u t i n 
i n s i g n i f i c a n t q u a n t i t i e s . 

R h o d o c r o s i t e ( M n C O . , ) 4 7 , 5 % M n i s a l s o 
o c c a s i o n a l l y u s e d , b u t i t i s s e l d o m f o u n d 
i n l a r g e q u a n t i t i e s , e x c e p t i n B u t t e a n d 
P h i l i p s b u r g , M o n t a n a , w h e r e , a s a r e s u i t 
o f w a r - t i m e d e m a n d s , l a r g e s u p p l i e s h a v e 
b e e n d e v e l o p e d . 

F r a n k l i n i t e ( P e M n Z n ) O ( F e M n ) , O a 
c o n t a i n i n g f r o m 10 t o 2 0 % . T h i s i s rained 
o n l y a t F r a n k l i n F u r n a c e , N e w J e r s e y . 
I t i s u s e d a s a r e s i d u u m f r o m t h e z i n c 
o x i d e p l a n t s t o m a k e s p i e g e l e i s e n . 

M a n g a n e s e W a d , a n i m p u r e m i x t u r e o f 
m a n g a n e s e o x i d e s i n p o r o u s e a r t h y m a t e ­
r i a l , a n d c o n t a i n i n g f r o m 1 5 % t o 4 0 % M n 
i s o c c a s i o n a l l y u s e d f o r m a k i n g p a i n t s . 

C l a s s i f i c a t i o n of M a n g a n e s e O r e s . 

T h e o r e s a r e c l a s s i f i e d a s f o l l o w s : 
C l a s s I M a n g a n e s e O r e s , 
C l a s s I I M a n g a n i f e r o n s - I r o n O r e s , 
C l a s s I I I M a n g a n i f e r o n s - S i l v e r O r e s . 
C l a s s I V M a n g a n i f e r o n s - Z i n c R e s i d -

i u m . 

C i a s s I — T o t h i s c l a s s b e l o n g t h e h i g h -
g r a d e m a n g a n e s e a n d m a n g a n e s e d i o x i d e 
o r e s . T h o s e c o n t a i n i n g c o n s i d e r a b l e 
q u a n t i t i e s o f i r o n a r e u s e d f o r m a k i n g 
P e r r o - M a n g a n e s e a l l o y s . T h o s e f ree 
f r o m iron a n d c o n t a i n i n g f r o m 80 t o 9 0 % 
M n O , a r e i n g r e a t d e m a n d f o r L e c l a n c h e 
S t o r a g e B a t t e r y C e l l s a n d D r y C e l l s . I f 
t h i s c l a s s o f o r e s h o u l d c o n t a i n a n e x ­
c e s s o f s i l i c a ( m o r e t h a n 2 0 % ) s o a s t o 
m a k e i t u n d e s i r a b l e f o r t h e a b o v e p u r ­
p o s e s , i t c a n b e u s e d f o r d e c o l o r i z i n g 
g l a s s . 

T h e v e r y p u r e d i o x i d e o r e s , f r e e f r o m 
c a r b o n a t e s , s u l p h i d e s , i r o n o x i d e s a n d s i l ­
i c a t e s a r e a l s o i n d e m a n d f o r t h e m a n u ­
f a c t u r e o f C h l o r i n e , B l e a c h i n g • L i m e a n d 
B r o m i n e . 

T h i s c l a s s o f o r e i s a l s o n s e d f o r m a n ­
u f a c t u r i n g o x y g e n , d i s i n f e c t a n t s , p o t a s ­
s i u m p e r m a n g a n a t e , c o l o r i n g f o r g l a s s , 
p o t t e r y a n d b r i c k s , p a i n t s , a s a d r y e r i n 
p l a n t s , c a l i c o - p r i n t i n g , d y e s a n d e x p l o ­
s i v e s . T h e l o w e r o x i d e s o f m a n g a n e s e 
c a n n o t b e u s e d f o r a n y o f t h e s e p u r p o s e s . 
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t h e " a v a i l a b l e o x y g e n " o f t h e d i o x i d e 
m i n e r a l s i s t h e v a l u a b l e c o n s t i t u e n t . 

P s i l o m e l a n e c o n t a i n i n g l a r g e a m o u n t s 
o f b a r y t e i s v e r y d e s i r a b l e f o r m a l t i n g 
" M a n g a n e s e G r e e n " p a i n t . 

C l a s s I I — T o t h i s c l a s s b e l o n g t h e m a n ­
g a n i f e r o n s o r e s c o n s i s t i n g o f i r o n a n d 
m a n g a n e s e o x i d e s i n v a r i o u s p r o p o r t i o n s . 
P e r r o - M a n g a n e s e a n d S p i e g e l e i s e n a r e 
m a d e f r o m t h o s e o r e s w h i c h c o n t a i n h i g h 
a n d m e d i u m ( m o r e t h a n 4 0 % a n d p r e f e r ­
a b l e 5 0 % M n ) a n d m e d i u m (15 t o 4 0 % 
M n ) a m o u n t s o f m a n g a n e s e , r e s p e c t i v e l y . 
T h o s e c o n t a i n i n g 5 t o 1 5 % m a n g a n e s e a r e 
n o t u s e d f o r e i t h e r p u r p o s e , b u t j u s t a s 
a n i r o n ove.'^ T h e m a n g a n e s e i n t h i s c a s e 
i s c o n s i d e r e d a n i m p u r i t y . T h i s o r e i s 
s l i g h t l y m o r e r e f r a c t o r y t h a n i r o n f r e e 
f r o m m a n g a n e s e . 

C l a s s I I I — T h i s c l a s s w h i c h i s i m o w n a s 
t h e M a n g a n i f e r o u s - S i l v e r o r e s , i s f o u n d 
a b u n d a n t l y i n t h e o x i d i z e d p o r t i o n s o f 
m a n y s i l v e r d e p o s i t s i n t h e W e s t e r n 
U n i t e d S t a t e s . I n t h e s e o r e s t h e i r o n 
c o n t e n t f r e q u e n t l y p r e d o m i n a t e s o v e r t h e 
m a n g a n e s e . T h e m a n g a n e s e c o n t e n t v a ­
r i e s f r o m 10 t o 4 0 % . 

I n t h e u n o x i d i z e d p o r t i o n s ( i n t h e s u l ­
p h i d e z o n e ) , s i l v e r , l e a d , z i n c a n d i r o n 
s u l p h i d e s a r e o f t e n f o u n d i n a g a n g u e o f 
q u a r t z o r c a i c i t e , o r o c c a s i o n a l l y r h o d o -

. c r o s l t e a n d r h o d o n i t e . G o l d i s f r e q u e n t l y 
i o u n d , b u t u s u a l l y i n s u b o r d i n a t e a m o u n t s 
c o m p a r e d t o s i l v e r . 

T h i s c l a s s o f o r e i s a g a i n s u b - c l a s s i f i e d 
a s f o l l o w s : 

F i r s t S u b - C l a s s . 

O r e s w i t h a h i g h p e r c e n t a g e o f s i l v e r 
a n d l e a d a r e u s e d f o r t h e s e m e t a l s o n l y . 
T h e y d r a w a h i g h e r p r i c e ( a v e r a g e p r e ­
m i u m a b o u t $2 ,00 p e r t o n ) , i f t h e m a n ­
g a n e s e a n d i r o n o x i d e s a r e p r e s e n t i n 
s u f f i c i e n t a m o u n t s t o m a k e t h e o r e d e s i r ­
a b l e f o r f l u x i n g p u r p o s e s . 

S e c o n d Sub-Class , 

O r e s l o w i n s i l v e r a n d l e a d , b u t c o n ­
t a i n i n g l a r g e a m o u n t s o f i r o n a n d m a n ­
g a n e s e a r e u s e d f o r m a n u f a c t u r i n g s p i e ­
g e l e i s e n a n d f e r r o - m a n g a n e s e . I n t h i s 
c l a s s o c c a s i o n a l l y t h e m a n g a n e s e c o n t e n t 
i s s o i o w t h a t t h e o r e i s u s e d o n l y f o r 
i t s i r o n c o n t e n t . 

T h i r d Sub-Class . 

O r e s t o o l o w i n s i l v e r a n d l e a d t o b e 
u s e d d i r e c t l y a s a s o u r c e o f t h e s e m e t a l s , 
a n d t o o l o w i n i r o n a n d m a n g a n e s e t o b e 
u s e d f o r t h e m a n u f a c t u r e o f s p i e g e l e i s e n 
a n d f e r r o - m a n g a n e s e , a r e s e n t t o t h e 
s m e l t e r s t o b e i i s e d o n a c c o u n t o f t h e f l u x ­
i n g q u a l i t i e s o f t h e c o n t a i n e d i r o n a n d 
m a n g a n e s e o x i d e s . T h e s i l v e r a n d l e a d 

* A l t h o u g h d u r i n g t h e w a r o res c o n t a i n ­
i n g a.'S i o w a s 10% M n w e r e u t i l i z e d i f t h e 
Silica c o n t e n t w a s n o t too h i g h . 

w i l l b e r e c o v e r e d d u r i n g t h e s m e l t u 
Goniunction w i t h t h e o t h e r l e a d - f 
o r e s of h i g h e r g r a d e ; t h e i r o n a n d l u a l 
g a n e s e p a s s i n g ofE i n t o t h e s l a g . 

C l a s s I V — T h e raanganiferous-zim • 
s i d i n m r e s u l t i n g f r o m t h e d i s t i l l a t i o i t | 
z i n c o x i d e i n t r e a t i n g t h e f r a n k l i n i t e 
f r o m F r a n k l i n F u r n a c e , N , J . , i n t h e 
o x i d e f u r n a c e s i s u s e d f o r t h e m a n 
t u r e of s p i e g e l e i s e n . T h i s r e s i d u e he 
a v e r a g e v a l u e o f a b o u t $2 ,50 in n o 
t i m e s . 

Notes on the IVletaliurgical Uses ( ' 
l\flanganese A l l o y s , 

E v e r y p r o c e s s o f s t e e l m e t a l l u r g - i 
t h e c o m m o n p r a c t i c e s of t h e present '^ 
u s e s s o m e f o r m o f f e r r o - a l l o y t o p r o d - i ^ 
t h e p r o p e r t i e s p e c u l i a r t o t h e s t e e i i 
u f a c t u r e d b y t h a t p r o c e s s . B u t b y r e 
o f a c o m p a r i s o n o f t h e t o n n a g e s p r o d 
b y t h e u s e of t h e v a r i o u s f e r r o - a l 
f e r r o - m a n g a n e s e i s b y f a r t h e m o s t 
p o r t a n t , 

S p i e g e l e i s e n i s a n a l l o y o f i r o n 
m a n g a n e s e c o n t a i n i n g b e t w e e n 10 t o 
m a n g a n e s e , l e s s t h a n 5 % c a r b o n , 
t h a n 1% s i l i c o n a n d t h e r e m a i n d e r i 
O c c a s i o n a l l y I n c o m m e r c e f e r r o - m a i i f l r ? 
n e s e a l l o y s c o n t a i n i n g u p t o 3 5 % M n 
c a l l e d s p i e g e l e i s e n , b u t t e x t u r a l l y 
a r e f e r r o - m a n g a n e s e w h e n t h e y c o n 
m o r e t h a n 2 0 % m a n g a n e s e , 

F e r r o - m a n g a n e s e i n c l u d e s a l l o y s c o ^ 
t a i n i n g f r o m 20 t o 8 0 % o r s o m e t i m e s 
m a n g a n e s e . A n a l l o y c o n t a i n i n g m o r | 
t h a n 9 0 % M n i s u n s t a b l e u n d e r w e a t h c f i 
i n g c o n d i t i o n s . F e r r o - m a n g a n e s e s h f n i i f 
c o n t a i n l e s s t h a n 7 % c a r b o n a n d 
t h a n 1.6% s i l i c o n . T h e c o m m e r c i a l s t 
a r d of f e r r o - m a n g a n e s e i s t h e 8 0 % T. 
. g a n e s e a l l o y . I n b o t h o f t h e s e a l i o v j 
p h o s p h o r o u s a n d s u l p h u r m a y b e presoi i? 
b u t s h o u l d n o t e x c e e d 0 , 1 % in 2 0 % .\itj 
a l l o y s a n d 0 . 2 2 % in 8 0 % M n a l l o y s . 

S p i e g e l e i s e n i s u s e d i n s t e e l m e t a l l u r s ! : 
w h e n o n l y s m a l l q u a n t i t i e s o f m a n g a i 
a r e r e q u i r e d . W h e n l a r g e r q u a n t i t i e s 
n e c e s s a r y t h e a d d i t i o n o f s p i e g e l e i 
w o u l d i n t r o d u c e a n i n j u r i o u s l y hif! '! 
a m o n n t o f c a r b o n , h e n c e t h e f e r r o - n n u i j 
g a n e s e a l l o y s c o n t a i n i n g a h i g h e r 
e e n t a g e of m a n g a n e S e a n d a p r o p o r t 
a t e l y l o w e r p e r c e n t a g e of c a r b o n 
u s e d . 

Effec t s of F e r r o - M a n g a n e s e in Steels . | 
F i r s t — ^ D u r i n g t h e f i n a l b l a s t s t h e m 

e n i r o n , i n t h e B e s s e m e r c o n v e r t e r , 
s o r b s s m a i l a m o u n t s of o x y g e n f r o m 
b l a s t , f o r m i n g i r o n o x i d e , t h e p r e s e n c t 
w h i c h m a k e s t h e s t e e l h a r d t o f o r g e , T!:5^ 
m a n g a n e s e in f e r r o - m a n g a n e s e r o b s ifid 
i r o n o x i d e of i t s o x y g e n ; t h e m a n g a n 
o x i d e f o r m e d is i n s o l u b l e in t h e s t 
a n d h e n c e g o e s i n t o t h e s l a g a s a p n 
s i l i c a t e . 

TUr m a n g a n e s e a l s o u n i t e s w i t h t h e 
. " s i l i c a t e c o m p o s i n g t h e s m a l l p a r t i -

. - l ag t h a t a r e d i s s e m i n a t e d i n t h e 
t ] - m d f o r m s a d o u b l e s i l i c a t e o f i r o n 

i m i n g a n e s e . T h i s l a t t e r c a u s e s t h e 
i u ^ ^ c m i n a t e d p a r t i c l e s o f s l a g t o c o a l e s c e , 
a n d i l i ' . ' i i c e r i s e t o t h e s u r f a c e a n d j o i n 

^ •^v l -n iganese a l s o c o m b i n e s w i t h t h e n i -
n.oL''<>n"ttiat i s a b s o r b e d b y t h e s t e e l f r o m 
(he b I ' ist a n d f o r m s m a n g a n e s e n i t r i d e s . 
Tllesc!' ";i.re a l s o l a r g e l y c a r r i e d i n t o t h e 

^ '*The m a n g a n e s e , h o w e v e r , d o e s n o t re^ 
, « n v e ' i i L e l a s t t r a c e s o f o x y g e n , s i l i c o n 

r n i l : r t ) i ; en . V a r i o u s a l u m i n u m a n d t i t a -
Ti i i i in n U o y s h a v e b e e n u s e d a f t e r t h e f e r r o -
r n n n g a i i e s e t o r e m o v e t h e l a s t t r a c e s o f 
l , U c (E l emen t s , b u t o n l y i n s p e c i a l c a s e s 

ic< l i i i s p r a c t i c e f o l l o w e d b e c a u s e t h e s e 
- U i i n i i n u m a n d t i t a n i u m a l l o y s i n t r o d u c e 
o t i i o i - ( l i ) i e c t i o n a b l e i m p u r i t i e s . 

S e c o n d — O n a c c o u n t o f t h e e x t e n s i v e 
oxidation i n t h e B e s s e m e r c o n v e r t e r , a l i , 
o r n e a r l y a l l o f t h e c a r b o n i s o x i d i z e d , 
l e - i v i i ! " ' t h e m e t a l i n t h e f o r m o f w r o u g h t 
ij'on l i i i ^ e a d o f s t e e l . T h e f e r r o - m a n g a ­
nese i s a d d e d d u r i n g t h e i i n a l m e l t i n g t o 
r e s t o r e t h e r e q u i s i t e a m o u n t o f c a r b o n . 
T h i s i s k n o w n a s " R e c a r b u r i z a t i o n " . 

- p h i r d — T h e m a n g a n e s e a l s o n e u t r a l i z e s 
the d e l e t e r i o u s e f f e c t s o f s u l p h u r a n d 
p h o s p h o r o u s , b y f o r m i n g a m a n g a n e s e s u l -
iihidd ( M n S ) a n d a m a n g a n e s e p h o s p h i d e 
' ( M i i , P . . l , m o s t o f w h i c h g o i n t o t h e s l a g ' . 
A i ! t rniul s t c e l s , h o w e v e r , d o c o n t a i n s o m e 
s i i lpSuM' a n d p h o s p h o r o u s i n t h e s e f o r m s . 
T h c n m n g a n e s e a l s o p r e v e n t s t h e c a r b o n 
in l iu ' yteel f r o m s e p a r a t i n g o u t a s g r a p h -
ile f iuf! t e n d s t o i n c r e a s e t b e p o w e r o f 
wij 'bnu t o c o m b i n e w i t h t h e i r o n . 

F o u r t h — F e r r o - m a n g a n e s e i s u s e d i n 
l;irg(! a m o u n t s t o n l a n u f a c t n r e m a n g a n e s e 
s t c f 'Uv T h e n a t u r e a n d u s e s o f t h e s e w i l l 
1){; d e s c r i b e d i n t h e f o l l o w i n g s e c t i o n s . 

Proper t i e s of iVIanganese Steels . 

.Mi i in ' , anese s t e e l , i n i t s m o s t s e r v i c e a b l e 
i ' o r i i i , c o n t a i n s a b o u t 13 o r 1 4 % m a n g a ­
nese . T h i s a l l o y p o s s e s s e s a c o m b i n a t i o n 
oi ' e x i r c m e h a r d n e s s , t e n a c i t y a n d d u c t i l ­
i ty r l i i i i m a k e s i t e x t r e m e l y v a l u a b l e f o r 
ni;in.v i . n r p o s e s . I t s u s e i s s o m e w h a t l i m ­
i t e d , h o w e v e r , b e c a u s e o f i t s e x t r e m e 
l l :u•dlle^,s . T h i s m a k e s i t a l m o s t i m p o s s i -
I'ie l o w o r k "it w i t b m a c h i n e t o o l s a n d 
n e o r r t s H a t e s i t s b e i n g c a s t i n t o f o r m s , a s 
nea r m t h e s h a p e i n - w h i c h i t i s t o b e u s e d , 

>ss ib ie . 

M j i i i u ' a n e s e s t e e l i s n o t s o l i a b l e t o 
" f u n i e . v c o m b " a s o r d i n a r y s t e e l . I t i s 
vei 'y l l u i d a n d c a n b e c a s t i n t o t h i n s e c -
f i o n s . h u t c o o l s m o r e r a p i d l y t h a n o r d i -
H i i r y , - i |eel a n d h a s a g r e a t e r c o - e f B c i e n t 
111: r . o j i l f a c t i o n , 

c o n t a i n i n g f r o m 2,5 t o 6 % M n i s 

v e r y b r i t t l e ; a b o v e 7 % M n a n d u p t o 1 5 % 
a v e r y h a r d a n d s t r o n g a l l o y i s p r o d u c e d . 
S t e e l c o n t a i n i n g 1 0 % M n f o r m s t h e s o f t ­
e s t m a n g a n e s e - s t e e l . A t 2 2 % a n o t h e r 
h a r d s t a g e i s r e a c h e d , b u t i t i s i n f e r i o r 
t o t h e 5 % s t a g e . 

M a n g a n e s e - s t e e l , a l t h o u g h i t b a s a 
l a r g e i r o n c o n t e n t , i s p r a c t i c a l l y n o n ­
m a g n e t i c . I t r e t a i n s n o r e s i d u a l m a g n e t ­
i s m e v e n a f t e r i t h a s b e e n s u b j e c t e d t o 
s t r o n g m a g n e t i c f i e l d s . 

Uses . 

M a n g a n e s e s t e e l i s u s e d f o r d r e d g e r 
p i n s , b u c k e t l i p - p l a t e s , t e e t h f o r s t e a m 
s h o v e l s a n d o t h e r p a r t s o f e x c a v a t i n g 
m a c h i n e r y ; f o r o r e - c r u s h i n g m a c h i n e r y , 
s u c h a s r o l l - s h e l l s , s t a m p - s h o e s a n d c r u s h ­
e r p l a t e s ; f o r o r e - c h u t e s a n d s c r e e n s ; f o r 
e l e v a t o r . l i n k s ; f o r a g r i c u l t u r a l i m p l e ­
m e n t s , a s p l o w - p o i n t s , c u l t i v a t o r p o i n t s , 
s h o v e l ^ i , r a k e s , e t c . ; f o r w h e e l s , t i r e s a.nd 
a x l e s o n r a i l r o a d c a r s a n d n i i n i n g c a r s ; 
f o r r a i l r o a d a n d s t r e e t c a r r a i l s o n 
c u r v e s ; f o r s a f e s a n d f o r m a k i n g m u n i ­
t i o n s a n d a r m a m e n t s . 

O n e o f i t s m o s t i m p o r t a n t u s e s , b e c a u s e 
o f i t s h a r d n e s s a n d n o n - m a g n e t i c p r o p e r ­
t y , i s l o r c o v e r p l a t e s a n d c o i l - s h i e l d s i n 
l a r g e e l e c t r o - m a g n e t s , 

M i s c e i l a n e o u s A l l o y s in W h i c h M a n g a ­
nese is U s e d . 

M a n g a n e s e i s u s e d i n t h e m a n u f a c t u r e 
o f m a n y q n a r t e r n a r y s t e e l a l l o y s , s u c h a s 
m a n g a n e s e - n i c k l e s t e e l ; m a n g a n e s e -
c h r o m e s t e e l ; m a n g a n e s e - s i l i c o n . s t e e l , 
e t c , A q n a r t e r n a r y s t e e l c o n t a i n s t w o e l e ­
m e n t s b e s i d e s c a r b o n a n d i r o n ; t h o s e 
c o n t a i n i n g o n l y o n e e l e m e n t b e s i d e s c a r ­
b o n a n d i r o n a r e c a l i e d t e r n a r y s t e e l s , 
m a n g a n e s e - c h r o m i u m , a n d m a n g a n e s e 
n i c k e i s t e e l s p o s s e s s g r e a t h a r d n e s s a n d 
w i t h s t a n d s e v e r e s h o c k s . M a n g a n e s e - s i l ­
i c o n s t e e l s , c o n t a i n i n g l e s s t h a n 1% o f 
t h e s e e l e m e n t s , i s u s e d f o r h i g h - c l a s s 
s p r i n g s . 

M a n g a n e s e i s u s e d i n t h e m a n u f a c t u r e 
o f c u p r o - m a n g a n e s e , a n a l l o y o f m a n g a ­
n e s e a n d c o p p e r . T h i s i s u s e d i n t b e 
m a n u f a c t u r e o f m a n g a n e s e b r o n z e s , m a n ­
g a n e s e b r a s s , a n d m a n g a n e s e G e r m a n s i l ­
v e r . 

Tt i s a l s o u s e d I n t h e m a n u f a c t u r e o f 
m a n g a n e s e - a l u m i n u m a l l o v s , w h i c h a r e 
v e r y h a r d a n d n o n - m a g n e t i c , a n d a l s o f o r 
H e n s l e r a l l o y s c o m p o s e d o f c o p p e r , m a n ­
g a n e s e a n d a l u m i n u m w h i e h p o s s e s s v e r y 
u n u s u a l m a g n e t i c p r o p e r t i e s . 

Nates on the M e t a l l u r g y of M a n g a n e s e . 

T b e r e a s o n w h y a h i g h s i l i c a c o n t e n t 
i s o b j e c t i o n a b l e i n m a n g a n e s e o r e s i s t h a t 
t h e m a n g a n e s e u n i t e s w i t h t h e s i l i c a i n 
a n ac id s l a g a n d i s l o s t , A v e r y b a s i c s l a g 
i s h e n c e n e c e s s a r y t o r e d u c e t h i s s l a g 
l o s s . T h i s m e a n s t h a t s o m e b a r r e n b a s i c 
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flux m u s t b e a d d e d , w h i c h r e d u c e s t h e 
c a p a c i t y o f t h e f u r n a c e , 
_ M a n g a n e s e i n c r e a s e s t h e f u e l c o n s u m p ­

t i o n i n s m e l t i n g i r o n o r e s , , I t r e q u i r e s 
4 ,500 t o 5,000 p o u n d s o f c o l i e f o r e a c h t o n 
o f 40 t o 5 0 % f e r r o - m a n g a n e s e . A b l a s t 
t e m p e r a t u r e o f 1 ,200 ' 'C i s r e q u i r e d , A 
h i g h e r b l a s t , o f f r o m 1,400 t o 1 , 5 0 0 ° C r e ­
d u c e s t h e s i l i c a c o n t e n t o f t h e f e r r o -
m a n g a n e s e , b u t i t c o r r o d e s t h e f u r n a c e 
l i n i n g . 

I n g e n e r a l , i n m a n g a n e s e s m e l t i n g a 
4 0 % f e r r o - m a n g a n e s e p r o d u c e s a n 8 % 
m a n g a n e s e s l a g , a n d a n 8 0 % f e r r o - m a n g a ­
n e s e r e s u l t s i n a 1 0 % m a n g a n e s e s l a g 
l o s s . 

R h o d o e h r o s i t e , • m a n g a n e s e c a r b o n a t e 
m i x e d w i t h m a n g a n e s e a n d i r o n o x i d e s ! 
c o l t e a n d l i m e s t o n e p r o d u c e s t h e b e s t 
g r a d e o f f e r r o - m a n g a n e s e a l l o y s , b u t t h e 
m a n g a n e s e s l a g l o s s - i s m u c h h i g h e r 
( 1 5 % ) . 

F e r r o - m a n g e n e s e o r s p i e g e l e i s e n ds u s u ­
a l l y a d d e d i n s o i i d f o r m a t t h e , e n d o f 
t h e c o n v e r t i n g p e r i o d i n t h e B e s s e m e r 
c o n v e r t e r s . E x p e r i m e n t s h a v e s h o w n 
t h a t i n t h i s p r a c t i c e 20 t o 3 5 % m a n g a n e s e 
IS l o s t b y v o l a t i l i z a t i o n . T h e p r a c t i c e n o w 
IS t e n d i n g t o w a r d t h e u s e o f • f e r r o - m a n ­
g a n e s e i n l i q u i d f o r m . T h e f e r r o - m a n g a ­
n e s e IS m e l t e d i n s p e c i a l l y d e s i g n e d e l e c ­
t r i c - f u r n a c e s . T h e p r a c t i c e i s a l s o to ­
w a r d t h e u s e o f t h e h i g h e r f e r r o - m a n g a ­
n e s e a l l o y s r a t h e r t h a n s p i e g e l e i s e n s i n c e 
t h e c h e m i c a l r e a c t i o n s a r e m n c h m o r e 
r a p i d , a n d h e n c e l e s s h e a t i s c o n s u m e d 
a n d v o l a t i l i z a t i o n l o s s e s a r e a l s o m i n i ­
m i z e d b y t h e i r u s e . D u r i n g t h e w a r , h o w ­
e v e r , f e r r o - m a n g a n e s e b e c a m e v e r y s c a r c e 
a n d n u m e r o u s e x p e r i m e n t s w e r e m a d e ' 
a n d p l a n t p r a c t i c e a c c o r d i n g l y m o d i f i e d 
m o r d e r t o u s e t h e l o w e r - g r a d e a l l o y 
s p i e g e l e i s e n , w h e n e v e r p o s s i b l e . • 

T h e f e r r o - m a n g a n e s e a l l o y s , ? s w e l l a s 
t h e o t h e r f e r r o - a l l o y s w i t h m o l y b d e n u m 
v a n a d i u m , t u n g s t e n , c h r o m e , s i l i c o n e t c 
a r e m a n u f a c t u r e d e i t h e r i n t h e e l e c t r i c 
t u r n a c e o r b y t h e a l u m i n u m r e d u c t i o n 
p r o c e s s . T h e e l e c t r i c f u r n a c e p r a c t i c e i s 
t o m i x t h e c a r b o n fluxes a n d m i n e r a l o x ­
i d e s , a n d t o s m e l t b y s t a r t i n g w i t h a r c 
h e a t i n g a n d c o m p l e t i n g t h e s m e l t i n g b y 
r e s i s t a n c e h e a t i n g . I n t h e a l u m i n u m r e ­
d u c t i o n p r o c e s s p o w d e r e d a l u m i n u m a n d 
m a n g a n e s e d i o x i d e m i x e d I n e q u a l p a r t s 
( c a l l e d m a n g a n e s e t h e r m i t e ) a r e i g n i t e d 
b y a c a r t r i d g e o f b a r i u m p e r o x i d e " T h i s 
JS m i x e d w i t h t h e p r o p e r fluxes, i r o n a n d 
t h e m i n e r a l o x i d e o f t h e m e t a l w h o s e a l ­
l o y IS t o b e f o r m e d . T h e f e r r o - a l l o y i s 
f o r m e d I n t h e l o w e r p a r f o f t h e c r u c i b l e 
a n d t h e s l a g a b o v e i t . 

R o a s t i n g IVIanganese C a r b o n a t e 
( R h o d o c h r o s i t e ) 

A t t e m p t s h a v e b e e n m a d e t o c o n v e r t 
t h e h i g h - g r a d e , c a r b o n a t e o r e s , b y c a l c i -
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n a t i o n , i n t o h i g h - g r a d e m a n g a n e s e d i i J 
i d e o r e s o f c h e m i c a l g r a d e . T h e s e b i ' i n i 
a h i g h p r i c e b e c a u s e o f t h e i r " a v a i l a h i ? 
o x y g e n c o n t e n t , " 

I f M n C O , i s h e a t e d ( c a l c i n e d ) t o 2P 
m t h e p r e s e n c e o f a i r m a n g a n o - m a n g n n a 
o x i d e ( M n , O J , t h e b r o w n i s h - r e d c o l o i n ? 
a n d m o s t s t a b l e m a n g a n e s e o x i d e 
f o r m e d , a c c o r d i n g t o t h e f o l l o w i n g r. 
t i o n : i , \ j ; e t h o d S ' 

3 M n C 0 . - f O + h e a t = M n ^ O . + 3('(),F"?, i v ; a ; : n e t i c s e p a r a t i o n : 
t h i s o x i d e ( M n , O J , i s t r e a t e d wF. i t ^'^^ p r e l i m i n a r y 

(t>) J-o^' w a s h i n g , 
in W a t e r c l a s s i f i c a t i o n , 
; J j { , o i i g h i n g t a b l e t r e a t m e n t , 
( l l ) H I i i i i e t a b l e o r v a n n e r t i - e a t m e n t . 
( i ) p ] i ( ' i i m a t i c s e p a r a t i o n , 
( j ) O o u i b i n a t i o n o f t w o o r m o r e o f t h e 

lOve. 

I f t h i s o x i d e ( M n . O J , i s t r e a t e d v 
h y d r o c h l o r i c a c i d ( H C I ) t h e m a n g a i , ; ? 
m a n g a n i c o x i d e i s o x i d i z e d t o m a n g a n o s r : 
d i o x i d e , t h u s : 

M n , a + 2 H C 1 -t- O , h e a t M n , 0 
C L -f- H , 0 - 1 - 0 = 3 M n O „ + 2 H C 1 . • 
_ T h e p r o c e s s i s r e v e r s i b l e . T h e r e i s 
l i t e r a t u r e o n t h e c o g t s o r m e t h o d s n f , 
c m m g m a n g a n e s e c a r b o n a t e . T h e s e i 
h a v e t o b e d e t e r m i n e d b y s o m e e x n . 
m e n t s T h e c a l c i n i n g c o s t s s h o u l d 
l o w e r t h a n t h o s e f o r c a l c i n i n g m a g n e s 
m a g n e s i u m , c a r b o n a t e , b e c a u s e t h e c r 
c a l d i s s o c i a t i o n t e m p e r a t u r e o f m a n 
n e s e c a r b o n a t e i s o n l y 2 6 0 ° C , w h e r < 
t n a t o t m a g n e s i u m c a r b o n a t e i s 650 
T h e f a c t o r t o b e d e t e r m i n e d i s t h e c o s t 
t h e h y d r o c h l o r i c a c i d t r e a t m e n t o f 1 
r e s i d u e . 

C o n c e n t r a t i o n of M a n g a n e s e O r e s . 

B e f o r e t h e w a r , t h e o n l y c l a s s o f i m 
g a n e s e o r e s t h a t w e r e c o n c e n t r a t e d ( a m i ! 
t h e s e w e r e t h e o n l y o n e s p r o d u c e d i n a 
q u a n t i t y ) w e r e t h o s e i n w h i c h t h e m ; 
g a n e s e o c c u r s i n n o d u l e s d i s s e m i n a t e d i n ^ 
r e s i d u a l c l a y s a s s o c i a t e d w i t h c h e r i s t 
I h e o r e w a s c r u s h e d a n d t h e a d h e r i 
c l a y r e m o v e d i n l o g - w a s h e r s . T h e i r 
t e r i a l w a s t h e n s c r e e n e d a n d j i g g e d ri.= 
IS v e r y e v i d e n t t h a t t h i s i s a v e r y wasU.- '? 
f u l a n c i i n e f f i c i e n t m e t h o d , }jut i n v i f 
o f t h e f a c t t h a t t h e y h a d t o c o m p e t e wi i i i? 
t h e f o r e i g n o r e s t h a t a r e s o r i c h a s io^ 
r e q u i r e n o c o n c e n t r a t i o n , n o t h i n g el i 
c o u l d h e e x p e c t e d . 

T h e f o i l o w i n g s u m m a r y * o f t h e m e t 
o d s a p p l i c a b l e t o t h e c o n c e n t r a t i o n • . . . . 
m a n g a n e s e o r e s i s t a k e n f r o m B u l l e t i n ^ • ' t ™ ! ' ^ ^ m e t h o d s o f c o n c e n t r a t i o n , 
"U. S . B u r e a u o f M i n e s W a r M i n e r a l s l u ' i ^ ^ ' S"^''!''!;'!, i t m i g h t b e s a i d , t h a t t h e y 
vest3,gation S e r i e s , b y E d m u n d N e w t o n , ^ v i l l o!T<-''i a b e n e f i c a t i o n , b u t b e c a u s e o f 

r f ^ f i p r e l i m i n a r y t o t h e great«>r • t h e ii;iid.>ncy o f m a n g a n e s e m i n e r a l s t o -
a n c i final c o n c e n t r a t i o n o f t h e d e s i r a b l e , h v a n i H i i m i n g , v e r y l o w r e c o v e r i e s a r e p o s -

t h ? T S . n i u • " ' ^ ^ ^ ^ ^ " ^ a c e f r o m w h i c h I sibic;, ( n , t h e a v e r a g e p r o b a b l y o n l y 5 0 % 
t n e t e i i o - a l l o y i s p r o d u c e d : 

S i m p l e M e t h o d s o f C o n c e n t r a t i o n : 
( a ) S e l e c t i v e m i n i n g , 
( b ) H a n d p i c k i n g , 
(c) J i g g i n g , 
( d ) S c r e e n i n g , 

t h e r m a l 

t r e a t m e n t . 

? i t h p r e l i m i n a r y t h e r m a l t r e a t ­

m e n t . 

( l i ) l O l e c t r o s t a t i c s e p a r a t i o n , 

{(•) I l y d r o m e t a i i u r g i c a i p r o c e s s e s : 

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

P r e c i p i t a t i o n b y c h e m i c a l s u b ­

s t a n c e s . 

i. I . e a c h i n g w i t h v a r i o u s a c i d s . 

P r e c i p i t a t i o n b y e l e c t r o l y s i s . 

; i , L e a c h i n g w i t h v a r i o u s a c i d s . 

E v a p o r a t i o n o f s o l u t i o n a n d 

b e a t t r e a t m e n t i n r o t a r y k i l n . 

((]) j ' i ' i . d i m i n a r y T h e r m a l P r o c e s s e s : 

Ty ing , t o r e m o v e h y g r o s c o p i c 

m o i s t u r e . 

a l c i n i n g , t o r e m o v e c a r b o n d i ­

o x i d e o r c o m b i n e d w a t e r , 

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

t o m a k e t h e m d e s i r a b l e f o r 

b l a s t - f u r n a c e u s e . 

o l a t i l i z i n g m a n g a n e s e a t h i g h 

t e m p e r a t u r e i n t h e p r e s e n c e o f 

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

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

t i r e c t r e d u c t i o n o f o x i d e s b y 

c a r b o n , u n d e r t e m p e r a t u r e c o n ­

t r o l . ( J o n e s ' S t e p - P r o c e s s . ) 

{(;) . V l i s c e l l a n e o u s P r o c e s s e s : 

' l o t a t i o n . 

Fse o f h e a v y s o l u t i o n s . 

lot l l i o i i i ; m g a n e s e i s s a v e d , 

I i l o h i i i v i i t o t h e c o m p l e x m e t h o d s : 

^ M f j K u c f i c a n d e l e c t r o s t a t i c s e p a r a t i o n 

I p r o d u c e >:ood r e s u l t s o n c o a r s e a n d m e -

i t lh i j i i s i / i e d m a t e r i a l , b u t i t i s i m p o s s i b l e 

M o ii 'e,ai. t b e " f i n e s " h y t h e s e m e t h o d s . 

I E-li'nce, i l i e m e t a l l u r g i c a l r e c o v e r y i s a l s o 

H o w , I l o w e v e r , m a g n e t i c c o n c e n t r a t i o n 
invnTvi . r t ' ' \ ^VJ,^ f l i s c u s s i o n o f t h e p r o b l e m 
r'^^SZ'^'^^^^'^^.^^^-^iU'^- ^ ^ S ^ ^ t ^ * ^ c o n c e n t r a t i o n 
rin a b s t r a c t b y the a u t h o r i n B u l l A m In. ' !! • ''^S b e e n p r o d u c t i v e o f g o o d r e s u l t s i n 
M i n „ E n s . , N o , 1-16. p , 379, F e b . , 1919," ' " \ the f r e u l m e u t o f R h o d o c r o s l t e o r e s . 

T h e o b j e c t i o n t o a l l m e t h o d s o t c o n c e n ­

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

q u e n t l y s m e l t t h e finely c r u s h e d c o n c e n ­

t r a t e s . T h e o n l y w a y i n w h i c h t h e y c a n 

b e m a d e m a r k e t a b l e i s t o m i x t h e m w i t h 

c o a r s e " r u n o f m i n e " o r e . 

T h e r e a s o n f o r t h i s i s t h a t m a n g a n e s e 

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

n a c e s . T h e p r e s e n c e o f a n e x c e s s i v e 

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

a n d c a u s e a s e r i o u s d u s t l o s s i n e i t h e r 

b l a s t o r e l e c t r i c f u r n a c e s , H o w e v e r , t e c h ­

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

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

j u s t a s h a s b e e n d o n e i n t h e s m e l t i n g 

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

s a r y t o s u b s t i t u t e t h i s t y p e o f f u r n a c e f o r 

t h e b l a s t - f u r n a c e . 

T h e h y d r o m e t a l l u r g i c a l p r o c e s s e s w o r k 

b e a u t i f t i i l y i n t h e o r y ; t h e s e o r e s c a n b e 

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

s i s i s d i f f i c u l t . I n v a r i a b l y t h e d e p o s i t 

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

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

D r y i n g , c a l c i n i n g o r a g g l o m e r a t i n g fine 

c o n c e n t r a t e s i s w a r r a n t e d u n d e r c e r t a i n 

c i r c u m s t a n c e s . V o l a t i l i z a t i o n p r o c e s s e s 

e f l : ec t a c o n c e n t r a t i o n , b n t t h e c o n c e n ­

t r a t e s a r e i n a finely d i v i d e d s t a t e a n d i n 

s n c h a c h e m i c a l c o m b i n a t i o n a s t o b e i m ­

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

T h e J o n e s ' S t e p - P r o c e s s a n d o t h e r p r o ­

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

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

p r o m i s e . I n t h e s e p r o c e s s e s t h e i r o n o x ­

i d e i s r e d u c e d t o m e t a l l i c f o r m a t a l o w 

t e m p e r a t u r e . I t m a y b e d r a w n o f f w h e n 

m o l t e n a n d c a s t i n t o " p i g s " a n d t h e r e ­

s u l t i n g s l a g a n d m a n g a n e s e - s i n t e r t r e a t ­

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

m a n g a n e s e . 

F l o t a t i o n h a s n o t , t o m y k n o w l e d g e , 

g i v e n g o o d r e s u l t s . E v e n t h o u g h i t h a d , 

i t w o u l d "^e o p e n t o t b e s a m e o b j e c t i o n 

a s o t h e r m e t h o d s o f m e c h a n i c a l c o n c e n ­

t r a t i o n ; t h e finely d i v i d e d c o n c e n t r a t e 

w o u l d b e d i f f l c u l t o f s u b s e q u e n t u t i l i z a ­

t i o n . 

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

c a l b e c a u s e o f t h e t e n d e n c y t h a t m a n g a ­

n e s e m i n e r a l s h a v e o f s l i m i n g . T h e s e 

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

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

P r o d u c t i o n S ta t i s t i c s . 

T h e f o l l o w i n g s t a t i s t i c s r e l a t i v e t o 
m a n g a n e s e o r e s a n d t h e i r p r i n c i p a l p r o d ­
u c t s , f e r r o - m a n g a n e s e a n d s p e i g e l e i s e n 
m a y b e o f i n t e r e s t : 
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U N I T E D S T A T E S P R O D U C T I O N A N D I M P O R T S . 
( L o n g T o n s . ) 

Y e a r 

1 9 0 9 212 ,765 
1 9 1 0 242 ,348 
1911 176 ,852 
1912 300 ,661 
1 9 1 3 345 ,090 
1914 283 ,294 
1915 313 ,985 
1916 576 ,321 
1917 629 ,972 
1918 491 ,303 

*1919 225 ,985 

M A N G A N E ' S E O R E S 

P r o d u c -
I m p o r t s ( b ) t i o n ( b ) 

P E R R O M A N G A N E S B 
A v . V a l u e 

S P E I G E L E I 

Recent Articles on Petroleum and Allied Substances' 
C o m p i l e d by E . H . B u r r o u g h s . 

1,544 
2,258 
2,457 
1,664 
4 ,408 
2,635 
9,709 

26 ,966 
114 ,216 
304 ,366 

44 ,539 

P r o d i x c - P e r P r o d u c ­ I m ­
t i o n ( c ) I m p o r t s T o n ( a ) t i o n p o r t s 
843 ,689 88 ,934 $38.19 82,209 16 ,921 
619 ,735 114 ,228 37.99 71 ,376 25 ,383 
522 ,357 80,263 37.56 74 ,482 20 ,970 
868 ,501 99 ,137 39 .41 125 ,378 1,015 
672 ,146 128 ,070 44.37 119 ,496 77 
4 4 5 , 8 2 7 82 ,997 41.33 106 ,083 2 ,870 
801 ,290 55,263 60 .31 146 ,542 200 
548 ,803 90,928 101 .62 221 ,532 

1 ,103,503 45 ,381 134 ,58 257 ,842 
L 3 5 6 , 7 5 6 27 ,168 156.75 345 ,306 

Pre 
t J o j 

1 4 2 , f 
153,1 

i t ^ T O B Y AND aXiOaBAPHIC OCCUB-

up+roleuni Times. O i l prospecting' in E a r -
i i o ^ « ? o e s v o l . 2, Sept. 20, 1B19, p, 260. H i s -
J-lOf^^^^r- „f attemptea development of t l i i s 

9 6 , r 
n o , i 

79,1 

1905 
1906 

1 9 0 7 
1908 
1909 
1910 
1911 
1 9 1 2 
1 9 1 3 
1914 
1915 
1916 

C u b a 

5,141 

30 ,563 

R u s s i a 
24 ,650 
13 ,805 

1,000 
250 

14 ,486 
33 ,120 
19 ,103 
83 ,334 

124 ,337 
52 ,681 

1 9 1 7 44 ,511 

191S 82 ,974 
' 1 9 1 9 33 ,013 

I n d i a 
1 0 L 0 3 0 
154 ,180 

95 ,300 
143 ,813 
145 ,140 
140 ,965 
106 ,580 
128 ,645 
147 ,587 
103 ,583 

36 ,450 
51,960 
48 ,975 
29,275 

R i c 

103 ,029 

( a ) A t f o r e i g n p o r t , n o f r e i g h t o r d u t y . ( b ) H i g h - g r a d e m a n g a n e s e 
i v t a n g a n i t e r o u s o r e , n o t i n c l u d i n g m a n g a n i f e r o n s z i n c o r e . 

T h e f o l l o w i n g t a b l e s h o w s t h e r e c e i p t s f r o m t h e p r i n c i p a l s o u r c e s o f s u p p l y ? 
l o n g t o n s : ^^^^ 

B r a z i l 
114 ,670 

30 ,260 
52 ,922 
17 ,150 
35 ,600 
53 ,750 
4 L 6 0 0 
81 ,580 
70 ,200 

113 ,924 
268 ,786 
4 7 L 8 3 7 
512 ,517 
345 ,877 
172 ,996 

* F igures f o r 131!) cover only the flrst s ix months, January 1st to June 30th 

F o r 5 y e a r s p r e c e d i n g t h e E u r o p e a n 
W a r , R u s s i a p r o d u c e d a n a v e r a g e o f a b o u t 
850 ,000 t o n s a n n u a l l y , I n d i a a h o u t 7 0 0 , 0 0 0 
t o n s , a n d B r a z i l 200 ,000 t o n s . I n 1916 
w i t h t h e c u r t a i l m e n t o f t h e R u s s i a n a n d 
I n d i a n p r o d u c t i o n s , t h e B r a z i h a n p r o d u c ­
t i o n . l u m p e d t o 650 ,000 t o n s ; 471 ,000 t o n s 
o f w h i c h w e r e i m p o r t e d i n t o t h e U n i t e d 
S t a t e s . O t h e r i m p o r t s o f m a n g a n e s e o r e 
c a m e f r o m T u r k e y , C u b a , C o s t a R i c a a n d 
C h i l e . 

P r i c e s . 

T h e p r i c e o f m a n g a n e s e o r e v a r i e s a c ­
c o r d i n g t o t h e m a n g a n e s e , s i l i c a a n d 
p h o s p h o r o u s c o n t e n t . T h e b a s e p r i c e i s 
u s u a l l y m a d e o n a 4 0 % m a n g a n e s e c o n ­
t e n t f o r o r e s c o n t a i n i n g l e s s t h a n 8 % s i l ­
i c a n o r 0 , 2 % p h o s p h o r o u s . 

B o n u s e s a r e p a i d f o r t h e h i g h e r g r a d e 
o r e s . L o w e r g r a d e o r e s h a v e a d i f f e r e n t 
b a s e . P e n a l t i e s o r p r e m i u m s a r e p a i d f o r 
e a c h 1% s i l i c a a b o v e o r b e l o w 8 % . L i k e ­
w i s e f o r e a c h 0 , 2 % v a r i a t i o n i n p h o s p h o r ­
o u s c o n t e n t . 

B e f o r e t h e w a r a 40%, m a n g a n e s e o r e o f 
t h e a b o v e s p e c i f i c a t i o n s b r o u g h t 23 c e n t s 
np.v un i f nf 99 i TN^IM/l^ i I _. ^ 

•pry 
^weWoleum Times. Oil-shale poss ibi l i t ies 
K f ^ r a n c e . Vol , 2, Sept, 20, 1919, p, 272, 

Qo'^tells of the richness and proposed develop-
' » e h t ' of the deposits of the Mines de Boson, 

194,'CeSr FrSjus, in V a r . 
1 S S » SbannoHi C W. The story of o i l in Ok la -

loMbrt ia . Oi l News, vol . 7, Oct. 5, 1919, pp, 11-
*^>m,g;- His tor ica l . 

Witz, Aime. T ê pfitrole d 'Alsace. Rev. 
.^l i : de I 'Ectr ici tg, t. 6, A u g . 23, 1919, pp. 
^4-'250, Gives h is tory of the indus t ry i n 
Isace, location of the deposits and their 
ode of occurrence, product ion methods 
sed, quali ty of the OIL'S and their treat-
ent, and concludes wi th economic consid-

•rations, 
GEOI^O&lir AND OBIGIK. 

AiaersoH, V. C. Tl ie o i l shale Iridustry. 
Olorado Scliool of Mines Quarter ly , vo l . 14, 
'Ct., 1919, pp. 4-15. Nature and or ig in of 
.11, shale, its wor ld-wide d is t r ibut ion and 
resent value, description of the Colorado 
Kales and discussion of the present s tatus 
f the industry and i ts fu tu r e prospects, 
ee also Salt Lake M i n . Rev, , vo l . 21, Oct 
0,, 1919, pp. 26-2G. 
BloWey, P. T. D. Geologist rank.s Homer 
i th the best. O i l and Gas Jour., vo l , 38, 

. MlJct. 31, 1919, p, 50, Discusses poss ibi l i t ies 
, Mi f th© Homer field, Lou i s i ana , where l i i gh 
jpuai i ty oi l i s produced f r o m comparat ively 

' :^ l ia l low sands. 
• M Brogan, W. P. M i g h t y "gasser" raises 
,™iopes of Whi te P o i n t i ield. Petroleum, voL 
"#i Oct, 11119, pp. 22. 25-2fi. Describes w i l d 

well in the v i c i n i t y of W l i i t e Point , 
es t ing gas wel l s 
of attempted o i l 

d u l l at present, and i t i s d o u b t f u l whr thdVoi r .Vr th i^ ' f l ekL ' " " descrip-
any ore cou ld be m a r k e t e d at th is pric^ Oojiait, B. d. O i l shale i n western M o n -

. P r i c e s are u s u a l l y f.o.h, P i t t s b u r g h , Ch^'im"- south-eastern Idaho, and adjacent 
cago or at seaboard mn-\.u of W y o m i n g and Utah . U . S. Geo-

Ores of C h e m i c a l - g r a d e f i nd a r o ^ ^ s S o n L ^ o f ' t 4 ' i e \ i l t ' r i c " t ^ ; 
marke t . T h o s e c o n t a i n i n g less t h a i bes mode of occurrence of. the shale 
i r o n and 90% M n O . d e m a n d 
per ton . I f the i r o n content 
i f o ther i m p u r i t i e s are p resen t they r.^" ' i:;;^^, d. b. P r e l i m i n a r y s tudy of the 
on ly b r i n g f r o m $60.00 to $70.00 f o r .-n gas fields of Canada. Trans. Roy . 
MnOv. lanada, 3rd series, vol . 12, 1918 (pub-

B i b l i o g r a p h y . 1919), isec. I V , pp. 89-94. Gives h is-
Manganese Depos i t s of the Uiitto^n',?' <-'anadian na tura l gas, geology of 

States B n l l e t i n N o 497 TT q P o ''"^^ ' '" '^ ^''^^'^^^^ 
^ ta tes h iu i ie t in JNo,-4^7, U , b, G. S. Hi Hajjer, lee. Red R i v e r u p l i f t has an-
H-. (j . H a r d e r . angle. O i l and Gas Jour., vo l . 18, Oct. 

Manganese S tee i Cas t i ngs i n the Alir-'"- ' - ' l i * . PP- 64-65, Discuss ion of the ge-
i n g Indus t ry . B y W a l t e r S. Mciie?;!??'-' ' <>? the Red R i v e r d i s t r i c t of nor th 
Trnn-* i T M Ti' ^r^^ T TTT : I exas, inc luding certain unusual geologic 

„ . .f"" • ion,s brought to l igh t by the develop-
b ign i t i cance of Manganese i n Americ3';niciU of the past two or three years and the 

S tee l M e t a l l u r g y , B y P , H , wilcov'^ '^ ' ' ' ' ' '^ t ion of the fac t s developed to the 
T r a n s , A . I M E V o l L V ' rsfnrci, f o r new o i l fields, 

Ferro-Maneranesp in thp T.-nn and m-„c .^"^e- "W. P. The o i l fields of Egyp t , A 
i e i 10 manganese m i n e l i o n and Stccstudy of the geology. Pe t ro leum Times, 

m a u s t r y , t j y K . A , A n d e r s o n , Joiifvdi, 2. Sept. 20, 1919, pp. 269-270; Sept. 27, 
F r a n k l i n Ins t i tu te , V o l . 1 8 3 . 

E c o n o m i c Geology . B y H . R i e s . 

d u r i n g the w a r as h i g h as $1.20, and ^-I'fx:;;;, tci is of other intere 

present 50 to 60 cents. T h e m a r k . , f J / ^ i l l f ^ S S i r l ^d^rge 

[ess Li ia i ues moue 01 occurrence ot the shale 
about SH.Ift""'' samples tested, and concludes w i t h 
ic m o f o ,„ 'Prjiiaical considerations on the technology 
lb mu ie , ci,ij„]' Hli;ile oi l . 

?PP. ^95-296; Oct, 4; pp, 327-328; Oct. 11, pp, 

* Month ly renort TT. S. Bi i r ea i i of Mines . 

361-352; Oct, 18, pp, 375-376; (to be contin-
u ed.). 

Iiunt, H . P. and, others. The o i l sliales 
of north-western Colorado, Colorado State 
Bureau of Mines, B u l l . , No. 8, A u g , 1, 1919; 
G9 pp, A brief and non-technical summary 
of the most recent and aut l ior i ta t ive in fo r ­
mation on o i l shales, pa r t i cu la r ly the Colo­
rado deposits, inc luding descript ion of the 
areas in Colorado in wh ic i i shale occurs and 
general commercial considerations as to 
m i n i n g and ref in ing of shale and marke t ing 
of its products. Discusses also metliods of 
acqu i r ing o i l shaJe lands, va lue of such 
lands, and min ing regulations i n the State. 
Concludes w i t l i bibliography. 

Maliery, C- P. The genesis of petroleum 
as revealed by i t s ni trogen constituents. 
Jour. A m . Chem. Soc , vo l . 41, Oct., 1919, 
pp, 1690-1G97. Gives proof of the presence 
of ni trogen i n the petroleum of a l l the p r i n ­
cipal fields in fo rms of combination that 
could have had their o r ig in only in the re­
mains of vegetable or an imal bodies. Tt is 
presumed that the associated hydrocarbons 
in petroleum had the same origin. A spe­
c ia l method of analysis fo r determining m i ­
nute proportions of ni trogen is described. 

Ordonez, Kzetiuiel. Petroleo en el sur en 
Tamaulipas , Memor ias y R e v i s t a de l a So­
ciedad Cientifiea "Antonio Alza te" , vo l . 3 6, 
June, 1919, pp. 2S7-2G9. Discusses poss ib i l i ­
ties in the southern part of Tamaul ipas . 

Pearce, JS. C. O i l in the Wes te rn P rov ­
inces, Canadia.n M i n , Jour., vo l . 40, Sept. 
10, 1919, pp. 673-676, Summary of condi­
tions and developments hi A l b e r t a and the 
Nor thwest Terr i tor ies , See also Petroleum 
Times, vo l . 2, Oct, 11, 1919, pp. 353-;555. 

Petroleum Age. Is coal but solidified oi l? 
V o L 6, Nov... 1919, p. 58, Gives theory of 
E , A , Chesehrougii on th is suhjcet, 

Pictet, Ame and Potob, Jacciues. Sur l a 
d i s t i l l a t ion du st^arate et de Loleate de 
sonde sous pression reduite et sur I 'origine 
due pfetrole, He lve t i ca C h i m i c a Ac ta , vol . 
2, Nov, 5, 1919, pp. 501-510. Describes ex­
periments and gives conclusions. 

Schucliert, Ciiaries. Pe t ro l i fe rous prov-
inces. M i n i n g and M e t a l l u r g y ( fo rmer ly 
B u l l . A m , Inst. M i n , and Met . Rng, ) , Nov, 
1919, pp. 3058-3070. Discuss ion of paper 
on this suh.ieet by B , G. Woodruff , B u l l , 
A m . Inst, M i n . and Met . Bng. , June, 1919, 
pp. 907-912. 

Taylor, p. B. One-man surveys tor the 
oi l geologist. Colorado Scliool ot Mines 
Mag. , VOL 9, Oct., 1919, pp. 269-272, De­
scribes method and instruments used, by 
whic l i a geologist can conduct his fieid work 
efficiently without assistants. I l lus t ra ted 
by photographs of instruments. 

Twenhofei, W. H . P reCambr ian and Car ­
boniferous a lga l deposits. A m . Jour. Sci . , 
4th series, vo l . 48, Nov., 1919, pp. 339-352, 
Discusses tho importance of plants as rock 
builders and describes the occurrence of a l ­
gal deposits in the Lower H u r o n i a n of 
M i c h i g a n and in the Pennsy lvan ian and 
Permian of Kansas and Okiahoma. 

Williams, M. Y. Tlie geology of Ontario 
as i t effects gas and o i l production. Cana­
dian M i n . Jour., vo l . 40, Sept. 3, 1919, p. 655. 
Enumerates oi l -producing format ions in the 
Province and discusses fu tu r e production 
Of o i l and gas f r o m Ontar io format ions . 

See also under: 1. W i t z , AimS. 3, Per -
ffuson. R. N . 6. Jakowskv. .T. .T. 
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3. D E V E L O P M E N T AND PRODUCTION. 
California State Mining Bureau. Sum­

mary of operations, C a l i f o r n i a o i l fields. 
Advance chapter. F i f t h A n n u a l Report of 
the State O i l and Gas Supervisor, San F r a n ­
cisco, Sept,, 1919, SO pp. Contains, in addi­
t ion to the .summary of reports by tlie State 
O i l and Gas Supervisor, made dur ing Sep­
tember, a report on cause of damage by 
water in t l ic southwestern port ion of the 
K e r n R i v e r o i l field. K e r n County, C a l i f o r ­
nia, by R. N . Ferguson, See under Fe rgu ­
son, R, N . 

Perguson, R. IT. Report on cause of dam­
age by water i n the southwestern port ion 
of the K e r n K i v e r o i ! fieid, K e r n County, 
C a l i f o r n i a . Advance chapter, F i f t h A n n u a l 
Report of the State O i l and Gas Supervisor, 
Sept,, 1919, pp. 5-B2. 

Munger, E . J . S r a f t dr ive ro ta ry revo­
lut ionizes w e l l d r i l l i ng , M i n , and O i l B u l l . , 
vol . 5, Sept., 1919, p. 600. Te l l s of success i n 
C a l i f o r n i a fields. 

P A T E N T S . 
Barret, Arthur. Tool f o r handl ing d r i l l 

bit. Un i ted States patent 1318139,' Oct, 7, 
1919, 

Cameron, S. T. and Innian, E . R. Packer 
f o r o i l wells. Uni ted States patent 1318353, 
Oct. 1-1, 1919. 

Gvegoxy, Ralph. O i l w e l l pump. XJnited 
States patent 1317921, Oct. 7, 1919. 

Cfrunwaia, B. E . Ma te r i a l f o r c losuig ofE 
water in o i l wells. Un i t ed States patent 
131S076, Oct. 7, 1919, 

Harlmess, A. E . W e l l reamer. Un i t ed 
States patent 1320226, Oct, 28, 1919. 

Jones, A. S. W e l l cleaning device. Un i t ed 
States patent ]3]8207, Oct. 7, 1919. 

Thurston, R. B. O i l we l l pump. Uni ted 
States patent 1318513, Oct. 14, 1919. 

See also under; 1. W i t z , A im6 . 2. B r o -
gan, W . F . : Lun t , IT. F , 5. O i l & Gas Jour­
nal , 6. Jakowsky, J , J . ; Roeschlaub, H , M , 
10, M i n i n g and O i l Bu l l e t i n . 

4. TRANSPORTATION, S T O R A G E A N D 
DISTRIBUTION. 
Bateman, Paul. The tanit car mainte­

nance problem. Mech. Eng, , vo l . 41, Oct., 
1919, pp. 817-819, Discusses efficient repair­
ing of various parts of tank cars. 

Concrete, Concrete storage structures f o r 
011. YoL 15, Oct., 1919, pp.. 170-17], Quotes 
Bureau oT Mines on tlie sub.iect. 

G-eiger, C. W, F i r e department station 
burns f u e l o i l . O i l News, vo l . 7, Oct. 5, 
1919, pp. 14-15, Describes o i l - f u e l storage 
system in a pumping stat ion of the San 
Francisco , Ca l i fo rn ia , fire protection sys­
tem, 

Iiuna, A. L . In forme que rii ide l a luspec-
(tion del Petroleo de Tuxpan, a proposito 
del ineondio de los tanrjues nums, 114 y 118 
de l a T e r m i n a l de Alvarez , propicdad "de l a 
"Penn. Mex. F u e l O i l Companv." E o l , del 
Petroleo. vol . 7, June, 1919, pp, 632-634. De­
scribes tank fires and method of ex t inguish­
ing. I l lus t ra ted by photographs. 

National Petroleum News. New regula­
tions f o r f u e l o i l storage are VJroposcd. V o l , 
II , Oct, 15, 1919, pp, 25-28. Gives proposed 
regulations of the Committee on Inf lamma­
ble L i q u i d s of the Na t iona l F i r e Pro tec t ion 
Associa t ion, cover ing the in.stallation and 
operation of o i l -burn ing equipment; deter­
minat ion of f lasl i point; specifications f o r 
metal underground tanks, above-ground 
tanks, tanlis inside buildings, and concrete 
tanks; location and capaci ty of tanks f o r 
l iquids above and .below 20 degrees E , un­
derground storage, above-ground storage, 
and storage inside of buildings, etc. See 

also Nat , Petroleum News, vol . 11, No 
1919, p. 23. 

Oil and Gas Journal. New orders by 
reau of Explos ives . V o l . IS, Oct, 17, : 
pp. 5S-59. Gives rules governing the i 
t ion of loading racics and unloading p( 
f o r casiiig-iiead gasoline, refinei'y gaso 
naphtha or any inf lammable l i q u i d ' 
flash point below 30 degrees F . 

petroleum Age. F ib re pipe tested. 
6, Nov., 1919, p. 472, Resu l t s of test; 
pipe under 470 pounds pressure, and bri 
discussion of advantages. 

Railway Mechanical Engineer. Speciflu 
t ions f o r plates f o r forge-weld ing in ti, 
car construction. V o l . 93. Aug . , 1!U9, 1 
477-478. Abs t rac t of report of Sub-Commf 
tee I I of Committee A - 1 , • on steel, to # 
Amer ican Society f o r Tes t ing Material 
June, 1919. ^ 

White, I. C. Ohio's na tura l gas. K l 
Gas and Gasoline Jour,, vo l . 13, Oct., 19| 
pp. 367-369. Discusses need f o r conseri 
t ion of Ohio gas through rate making, m 
t racts f r o m paper before tlie Ohio Gas 
O i l Men's Associat ion. 

P A T E N T S . 
Eeaghen, Thomas Jr. Tank car. XJniM 

States patent 1319300, Oct, 21, 1919, 
Blaohe, H . H . F u e l o i l tank in 

screw motor ships. Uni ted States n.ateJ 
1319947, Oct, 28, li)]9. 

MacPherson, William. O i l tank, U n i i 
States patent 1319298, Oct, 21, 191!) , 

Stevenson, P. M. Band anchor for ta^ 
cars. Uni ted States patent 1319632 a) 
21, 1919. ' ^ 

See also under: 5. Romero, C. L . 1 
M i n i n g and Oi l Bul le t in . -
5. PROPERTIES AND T H E I R DETBl 

MINATION. 
Allison, V. C. and Melghan, M, H , Tt 

determination of methyl chloride in i 
mixtures, .lour. Ind. and E n g . Chem \ ^ 
II, Oc t , 1919, pp, 943-946, A n iuves t iga t i i 
of methods of making tlie above determiffi 
tion as a control over the operation 
ch lo ru ia f ing natural gas, w i t h tlip concli 
sion that tiic rapidi ty and ease of manipl 
la t ion of the giacisd acetic acid m e t S 
makes i t the most desirable. 

Botkin, C. W. The composition of 
shale and shale oil. Colorado School 
Mines Quarter ly, vol , 14, Oct,, 1919. pp. l l 
17. Gives flgures based on a la.rge numli^ 
of analyses of Colorado, Utah , Wyomli l 
and Nevada shales. 

Good Roads. Proposed tests and specif 
cations f o r road bu i ld ing mater ia ls 
IS, new series, J u l y 3, 1919, pp. 3-4; Ju ly -
pp. 13, lS-19. Gives specifications recoil: 
mended by Committee D-4 on road mat| 
r ia ls of tho Amer i can Society for Tes t i i 
Mater ia ls , June, 1919. 

Hosbin, A. J . O i l shale. Colorado Bif 
reau of Mines , IGth B ienn i a l Report f o r t i 
years 1917 and 1918 (Denver, 3919). pp. 1'3| 
138. B r i e f account of the progress of slial 
invest igat ion in Colorado, cl iaracter oE t 
shales, etc. 

Mining and Oil Bulletin. A s tudy of tif 
gasoline problem. V o i . 5, Oct., 1919, pp 6̂ ' 
667-668, 671, Gives report of the Bureau 
Mines to tho Committee on Standardizat i 
of Pet roleum Products , w i t h specificatio 
adopted Oct. 2, 1918. 

Oil and Gas Journal. Developing Norfo. 
o i l shale ,field. V o l . 18. Oct, 10, 1919, p 
64. 66. A n account of the progress of di 
veloping and tes t ing N o r f o l k shales, wit 
comparison of Scotch and N o r f o l k shale! 
as to properties, m i n i n g conditions, yieli! 
etc, • :! 

natrolcum. W h a t governs the selection 
.•^mbricantf!? V o l . 7, Oct., 1919, pp. 100, 
9 104 lOK, 108, 110, 174. Discusses the 
ipctioii of oils f o r var ious l i i i ids of ma-
irierv and gives in tabular f o r m proper-
a of various lubricants , a.rranged by 
Vde' names of the oils and kinds of ma-
ines for which they a:re used. ' 
•philiPi Arnold- Labora tory tests dn m i n -

oils Chem. Trade Jour., vo l . 65, Oct. 
91; 1819, pp. 445-447. A b s t r a c t of paper be-
frit'C the Inst i tut ion of Pe t ro leum Tecimolo-
s-yts Discusses the preparation of samples 
for tests, and various tests. 

"ftoniero, C. Il- Es tudio sobre cl petroleo. 
Triforciones y Memorias de l a Sociedad de 
Tiieenieros del Peru, vol , 21, Aug . , 1919, pp, 
386-401; Sept., pp. 428-438, S tudy of v a r i -
jj^g, physical and chemical properties, rc-
flhed products, storage methods, etc. 

'Satterly, John and Mcliennan, J- C. The 
' radioactivity of the na tura l gases of Can-
Vfl-, Trans. Roy, Soc. Canada, 3rd series, 
vol 12, l ' ' ^ ' ' ' (t5"'^li«hcd 1919), .sec. I l l , pp. 
ISs'-ieo' Discusses collection and tes t ing 
nf eases methods used for tlie measure-
njeTit of radioact ivi ty, effect of the nature 
of the gas on the leak produced hy a given 
quantity of rad ium emanation, and gives 
results of investigation i n tabular fo rm. 

-Protter, K . R . The lubr ica t ion of b a l l -
W i n g s Mech. Eng . , vo l . 41, Oct., 3 919, 
" Sj l_gj5. Describes and i l lus t ra tes i n ­
strument devised by the a.uthor f o r test ing 
luhricanls; discusses the operating charac­
teristics of a hal l -bearing as related to' l u -
bf icaf ion: gives requirements of a b a l l ­
bearing lubricant, suggest ing specifications; 
considers thc use oP graphite and grease: 
and suggesis procedure for analysis of 
liijie-soap greases, ' • 

Waghhitrn, P. M. Constant temperature 
s t i l l head for l igh t oil f rac t ionat ion . B u r ­
eau of Standards Tech. Paper 140, 1919, R e ­
sults of search for an improved metliod f o r 
the'•fietermniation • of benzene, toluene and 
solvent naphtha, in Ught o i l . 

Weaver, E . R . and Weibel, E . E , N e w 
forms of instruments for showing the pres­
ence and amount of combustible gas in air. 
Bureau nf Standards Scientif ic Paper No. 
334, 191 9. 

See al5:n under: ,2. Alderson . V . C ; M a -
hery. C. F . ,7. G i l l , J . D . ; Ross, Joseph. 
6. Jaljnwsky, J . ,T, 
6. R E F I N I N G AND R E F I N B R I E S -

Acheson, E - G- Deprecia t ing lubr ica t ing 
oils. Oil News, vo l . 7, Sept. 20, 1919, pp, 8-

,10, Discusses the h a r m f u l effect of s u l ­
phuric acid and caustic soda treatment of 
lubricating oils. 
• Coast, J . W- Jr. Re f in ing petroleum, 
Dohertv News, vol, 5. Oct., 1919. pp. 16-22. 
Short explssnation 'of thi:' processes used iu 
petroleiTu refining, i l lus t ra ted by diagrams 
aud phoiographs; 

Heid, J- B , Points to be considered in 
erection of ref iulng plants. N a l , Pet roleum 
News, vol . II, Oct, 39,'1919, pp. 55-56. Con­
siders sueh points as t l ic location of thc 
plant w U h regard to supply of crude, water 
supply, etc., and la^yiiig the plant out so as 
to operate on var ious grades of crude or to 
allow for enlargement or modif icat ion w i th ­
out interfering; w i t h i ts efiiciency. 

Jakowsky, J . J . and SilJley, P . H . Sliale 
deposits of Uni ted States r ich in oi l . O i l 
and Gas J o u r , vol . 18. Nov. 7, 1919, pp. 58, 
60, 63-G4, Gives br ie f .h i s tory of the indus­
try,, properties ofi - o i l shale, descrintion of 
Scotcli methods of m i n i n g and re tor t ing 
shale, average y ie ld of Scotch and A m e r i ­
can shales, pvoperties and uses of different 
oils re^cmrjavoil -Fvnm cn-n/les bviiaf tlc^-

scr ipt lon of representative types of A m e r i ­
can retorts being developed at present, and 
discussion of the outlooic f o r the indust ry 
f r o m a commercial point of view. . 

Roeschlaub, H . M. Poss ib i l i t ies of the o i l 
shale intlustry. E n g , and M i n . Jour., vol . 
108, Oct. 4, 1919, pp. 572-576. Discusses the 
necessity f o r rapid development of the 
western shale fields and the general p r inc i ­
ples on which mining, re tor t ing and ref ining 
w i l l be based. 

Smith, A. D. Cautions and don'ts f o r re­
fineries. O i l News, vo l . 7, Oct. 30, 1919, pp. 
9-11. Gives rules to be fo l lowed in the 
usual handl ing of s t i l l s to prevent fire and 
other accidents. 

Stanfield, Edgar and Gilmote, B . E . The 
carbonization of l ignites. Pa r t II . I.iarge-
scale laboratory tests. Trans. Boy . Soc. 
Canada; 3rd series, vo l . 12, 1918 (published 
1919), sec. I l l , pp. 121-128. Appendix I, 
Weather ing of carbonized l igni tes , by ' t l ie 
above authors and J . IT. IT. Nicho l l s , p. 139. 
Appendix II, F.ixtraction tests, by E . Stans­
field and R. C. Cantelo, p, 130. Describes 
and gives results of tests on larger scaile 
than in preceding invest igat ion (see Trans. 
Roy. Soc. Canada, 3rd series, vo l , II, 193 7 
(published 1918), sec. I l l , pp, 85-100) to de­
termine yifeid and calor if ic value of the car­
bonized residue; yield, composit ion and cal ­
orific value of the gas generated; yield, ca l ­
orific and economic values of the tar oils 
produced; and thc ammonium sulphate 
yield. 

Williams, J . C. Thc production of shale 
oil , Colorado School of Mines Quarterly, 
vol . 14, OcL, 1919, pp. 17-48, Describes 
equipment and operations in shale d i s t i l l i n g 
processes, w i t h economic considerations, 

P A T E N T S , 
Adams, J . H . Oi l conver t ing apparatus. 

Uni ted States patent 1320354, Oct. 28, 1919, 
Ajsdrews, Benjamin and AveriU, W. C. Jr. 

Appara tus f o r t reat ing petroleum. Uni ted 
States patent 1319828, Oct. 28, 1919, 

Bailey, R. K, Oxidat ion of methane. 
Uni ted States patent 1310748, Oct. 38. 1919. 

BEirbet, ,E. A. Process and apparatus f o r 
the continuous rectif ication of spir i ts , pe­
troleum, and benzine. Uni ted States patent 
13T9319, Oct. 21, 1919. 

Dubbs, L . A. Process f o r t rea t ing hydro­
carbon oils. Uni ted States p.itent 3319053, 
Oct. 31, 1 919. ^ 

Ellis, Carleton. Motor spir i t . , Uni ted 
States patent 1318060, Oct, 7. 1919. 

BUis, Carlston. Process of mak ing deriv­
atives of petroleum iivdrocarboiis . United 
States patent 1317SC8, Oct. 7, 1919. 

, Ellis, Carleton. Process of mak ing motor 
fue l . Uni ted States patent 131S0G1, Oct. 7, 
1919. 

Prasch, H . A- Method of and apparatus 
f o r d i s t i l l a t i o n . Uni ted States patent 
1318G57, Oct. 14, 1919. 

Gentile, Nicola. Appara tus for recovering 
oi l f r o m ships' wel ls and f o r separat ing i t 
f r o m water and extraneous matter. Uni ted 
States patent 1317971, Oct. 7, 1919. 

Kennedy, P. W. L u b r i c a t i n g o i i p u r i f y i n g 
and rec la iming system. Un i t ed States 
patent 1318086. Oct, 7, 1919. De L a v a l sep­
arator. <;:entrif ugal . 

Ruff, P. C. Appara tus for ext rac t ing aro­
matic oils. Uni ted States patent 1319420, 
Oct 21, 1919. 

Weiss, J . M- and Downs, C. R- Cata ly t ic 
oxidation of benzene. Uni ted States patent 
131 8633, Oct. 14, 3919. 

WeUs, H , M. and Southcomhe, J- E . L u ­
br ica t ing o i l . Un i t ed States patent 1319129, 
Oct. 21, 1919. 
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See a lso under; ]. Wl t a , A im6 . 2. L u n t . 
H . F . 5. A l l i s o n , V , C.; O i l and Gas Jour. ; 
Romero, C. il, , 10. M i n i n g and O i l Bu l l e t i n . 

7. U T I U Z A T I O U . 
Aeronautics. Report on var ia t ion of 

horse-power w i t h temperature. V o l , 17, 
Sept. 26, 19115, pp. 308-313. Gives report of 
the U . S. Bureau of Standards on th is sub­
ject. Aeronaut ic Power P lan t Report No. 8. 

Bates, I., w- Coal and o i l f r iends not 
enemies. O i l News, vo l . 7, Sept. 20, 1919, 
PP. 14, 16, 18. Summary of the advantages 
and economic aspects of col loidal f ue l s and 
analys is of recent boiler tests w i t h this 
type of f u e l . 

Battle, J . B. Change f r o m coal to o i l ob­
viates bu i ld ing of new stack. N a t Pe t ro l ­
eum News, vol , II , Oct, 15, 1919, pp. 88, 40. 
T h i s point is brought out as an argument 
in f avo r of o i l -burning plants. 

Battle, J . B . Good fire br ick necessary 
to success of o i l -burn ing furnace, Nat . Pe­
troleum News, vol , II , Oct. 29, 193 9, pp. 44, 
46, Emphasizes the necessity of ample com­
bustion space and suitable re f rac tory l in ing , 

Bivens, P. H . N a t u r a i gas f o r power. 
Nat . Gas and Gasoline Jour., vo l . 13, Oct 
1919, pp. 353-364. Discusses the use of 
natural gas in internal combustion engines. 
See also A m , Gas E n g , Jour., vol . I l l , Oct. 
13, 1919, pp. 319-320, 

Chalkley, A. P. The S t i l l engine—-recent 
developments of a comhined steam and i n ­
ternal combustion motor. Pac i f ic Mar ine 
Rev., vo l . 16, Oct., 1919, pp. 51-53, 

Dickinson, H : . C . F u e l economy of auto­
motive engines. Petroleum, vo l . 7, Oct., 
1919, pp. 163-164, 166; to be continued. D i s ­
cusses questions of the probable f ue l s of 
the fu tu re and the ton-miles per hour to be 
obtahied f r o m the total avai lable supply. 

Gill, J . D. Jus t how gasoline funct ions in 
an automobile engine. Nat, Pe t ro leum 
News, vol . II , Oct. 15, 1919, pp. 43-44, 46, 51, 
Te l l s what gasoiine i s and how i t func t ions 
in a motor car engine, d iscuss ing the ques­
t ion of f u tu r e supply of motor fue l , i nc lud­
ing suhsti tutes f o r gasoline, kerosene, etc. 

London Tiines Eng-ineering' Supplement. 
A l c o h o l engines. S ta r t ing f r o m cold. No, 
540, 5th year, Oc t , 1919, p. 320. Gives tests 
fmade hy the f u e l committee of the A u s ­
t ra l i an Counci l of Science and Indus t ry) on 
s ta r t ing in ternal combustion engines w i t h 
e©ld alcohol. 

London Times Engineering- Supplemeiit. 
Diesel engines for ship propulsion. Cause 
f o r their adoption. No. 539, Sept., 1919, p. 
277. Discusses economy of upkeep and first 
cost. 

London Times Engineering Suppleauent. 
O i l f ue l f o r ships. Comparison w i t h coal. 
No. 538. 15th year, Aug . , 1919, p. 249, 

Murphy, C. E . A.sphaltic concrete pave­
ments. Texaco Star, vo l . 6, Oct., 1919, pp. 
9-10. Te l l s how this type of pavement i s 
made and discusses i t s advantages. 

Oil and Gas Joumal. P r e l i m i n a r y report 
by petroleum committee. V o l . 18, Oct. 31, 
1919, p. 65. Gives report submitted to the 
general convention of the Internat ional 
Trade Conference by the Petroleum Com­
mittee, ou t l in ing brief iy the petroleum re­
quirements of Be lg ium, France, and I taly, 
more pa r t i cu la r ly their possible needs i n 
f u e i o i l . 

Oil and Gas Joumal. Subject of motor 
f u e l and lubricants . V o l . 18, Oct. 24, 1919, 
pp. 68, 70, 72-73. Discusses causes of and 
remedies f o r automobile engine troubles due 
to in fe r io r grades of f u e l or lubricants . 

petroleum. A n a l y s i s proves f u e l o i l 
cheaner than coal. V n l 7 4no- I Q I Q 

40-41, 174, 176, 178; Sept., pp, 17C, 181; , 
PP. 182-183; to be continued. D i s c u 
such questions as storage, handl ing c( 

Petroleum. Benzol as a motor f u e l 
7, Sept., 1919, pp. 40-41; Oct., p. 167; h 
continued. Advantages and disadvanta 

Boss, Joseph. "Waterproofing enginee 
f o r engineers, architects, builders, rooi 
and waterproofers. New York , John W 
& Sons, Inc., 1919, 442 pp. Contains ehi-H 
ters on the selection, properties and test 
wate rproof ing materials . waterproo 
specifications, a glossary of terms use. 
the wate rproof ing industry, and a bibl 
raphy on the subject 

Somerville, G. JU. A .discussion of 
Mar ine Rey 

vol . 16, Oct.. 1919, pp. 59-61 
Wyer, s . S. Methods f o r more efflcientW 

u t i l i z i n g our f u e l resources. Pa r t X X j ? 
Na tu ra l gas. Gen, Elec. Rey., vo l . 22, A U R 
1919, pp, 636-648; Oct., pp. 760-766 Ah-' 

1 0 ? p a r t T T 9 5 ^ ' ^ " ' " " " ^ 
P A T E N T S . 

Edwards, W. A. Carburetor. U . S, patent 
1317967, Oct. 7, 1919. 

Pisher, A. W. Carburetor. IJ. S. patent' 
1319622, Oct. 21, 1919. ' 

Little, C. C, Carburetor. U . S, pateiit 
1319158, Oct. 21, 1919. ' 

Martin, L . H . Kerosene vaporizer f o r in­
ternal combustion engines. IJ. s. pateni 
1319718, Oct. 28, 1919. ' ' 

Neweomb, E . C. Carburetor. JJ. S. i.atenl 
1319789, Oct. 28, 1939. 

Simmons, L . C. Vapor izer f o r intcrnai^ 
^'^mbn^stion engines, U . S. patent 131962^ 

See also under: 4. Geiger C W • Na­
t ional Petroleum News. 6. Good Roads 
Trotter, l-I. R, % 

T ? ^ ^ ^ - ^ ™ ^ I .EGAL REGXJLi ! 

Beck, Elfred. Government permission ia 
necessary. Colombian decrees to regulat l 
o i l operations. Oi l and Gas Jour vo l IS 
Oct. 17, 1919, pp, 52, 54, Gives translat ion of 
decree of June 20, 1919, which was revoked 
in August , 1919, pending fu r t he r investiga­
tion by the Colombian Congress 

Mendoza, Salvador. E l debate sohre los 
derechos adquiridos, eon relaeion al subsueM 
petrol i fero. B o l . de] Petroleo, vol . 7, June. 
1919, pp, 587-592, 

Mining and Oil Bulletin. Present status 
of the leasing b i l l . V o l . 5, Sept., 1919, ppt 
581-582.. Gives complete text of the reme^ 
dia l provisions of tho b i l l (S. 2775) as they 
now stand (Sept., 1919). 

Oil, Paint and Drug Beporter. Petroleuut 
in Mexico in the year ending J u l y 31, 1919J 
Chief J . Vazquez SchiafTmo, of Mex ican Oil 
Bureau, details most important work ac­
complished in period beginning A u g u s t Ij 
1918. Record of denouncements, taxes, etc., 
and summaries of var ious tax decrees is-: 
sued. V o l . 96, Oct. 6, 1919, pp. lS-20 

Eevue Generale de 1'Electric its. L o i l por^ 
tant modification du rSgime douanier des 
produl ts p^trol i feres en France. T fi Aug, 
23, 1919, p. 256. Gives text of l aw 'da ted 
A u g . 5, 1919. 

See also under: 2. Dunt, H . F . 4 Na­
t ional Petroleum News, 
9- BZBLIOGBAPHZES. 

Bureau of Standards. B ib l iog raphy of 
scientific l i terature re la t ing to he l ium Cir* 
eular 81, Sept. 10, 1919, 21 pp, RelateiJ 
art icles are grouped in chronological order,^ 

î (,e iil.'-'i under: 2, Dunt, H , F . 7. Ross, 
.To-scph. 
, 0 MISCELLANEOUS. 

'aiinokB, Sidney. Great B r i t a i n , the E m -
^^^nd petroieum. Petroleum, vo l . 7, Sept., 

?iiq pp 19-30, 100, 102, 104, 106; Oct., pp. 
' 1 8 0 . Necessity f o r o i l expansion and 
'oittiai sources of o i l . 

' •P^e'ar J- The education of a petrol-
„„m engineer. Mech. Eng . , vol . 41, Oct., 

9 PP 816-817. Suggests course of study. 
-i»iniieen. A. M . Pe t ro leum in Canada. 
^ " S a d i a n M i n . In.st., Nov. 1919, pp. 
•T1140 Abst rac t of paper before the 

i- +,i'ral Gas and Petroleum Assoc ia t ion of 
•^"i^rit Discusses the present status and 

prospects of the mdus t ry i n Canada. 
" wrinina- and Oil Bulletin. New wage scale 
for CaUfornia o i l workers. V o l . 5, Sept., 

1919, pp. 683-586, 590-593. Reproduces com­
plete memorandum of terms governing tlie 
relations of oil operators and workmen as 
finally agreed upon at the conferences called 
by tho President 's Media t ion Commission, 
together w i t h wage schedules f o r fields, 
iiipe l ines and refineries. 

South African Mining and Engineering 
Journal. B i tuminous shales i n S o u t h 
A f r i c a , V o l , 29, part 1, Sept! 20, 1919, p, 29. 
Te l l s of the fo rmat ion of a company to ex­
ploi t sliales i n the Transvaa l Wakkers t room 
dis t r ic t , and discusses prospects of develop­
ing the indust ry tliere. 

South African Mining aaid Engineering 
Joumal. O i l in soutiiern A f r i c a . V o i 28, 
part 2, June 14, 1919, pp. 437-438. D i s ­
cusses the necessity f o r government act ion 
toward at tempting to develop o i l fields in 
tho Un ion of South A f r i c a . 

G E N E R A L . 

Present P r o b l e m s of the iVIining Industry . 
By V a n H . M a n n i n g . (IViining & S c i ­
entific Press , D e c e m b e r 6, 1919.) 

' T b i s a r t i c l e i s a n a b s t r a c t o f a n a d ­
d r e s s d e i i v e r e d b y t h e D i r e c t o r o f t h e 
TI. S . B u r e a u o f i V I i n e s b e f o r e t l i e A m e r i -
G^n M i n i n g C o n g r e s s a t S t . L o u i s o n N o ­
v e m b e r 7. T l i e g - e n e r a l p r o b l e m s f a c i n g 
t h e m i n i n g i n d u s t r y a r e d i s c u s s e d a n d 
i n e a c h c a s e t b e a u t h o r i n d i c a t e s t h a t 
which i n h i s j u d g m e n t s e e m s t o b e t h e 
m o s t d e s i r a b l e w a y i n w h i c h t h e i r s o l u ­
t i o n s h o u l d b e a t t e m p t e d . S o m e o f t h e 
p r o b l e m s a r e t h e c o a l s t r i l f e , t h e I n t e r ­
n a t i o n a l p o l i c i e s i n t h e d e v e i o p m e n t o f 
the m i n e r a l r e s o u r c e s o f t h e w o r l d , t h e 
u t i l i z a t i o n o f f u e l o i l , a n d l a s t l y t h e 
t r a i n i n g o f c o m p e t e n t e n g i n e e r s a n d 
t e c h n o l o g i s t s t o s o l v e t h e s e p r o b l e m s . 

T h e a u t h o r b e l i e v e s i n t h e p o l i c y o f 
e n c o u r a g i n g f o r e i g n c o m p a n i e s t o a c q u i r e 
h o l d i n g s i n t h e T J n i t e d S t a t e s o n a p a r i t y 
w i t h o u r o w n p e o p l e . I T e c o n d e m n s se ­
v e r e l y t h e e x c l u s i o n p o l i c y a s p r a c t i c e d 
b y m a n y c o u n t r i e s a n d b e l i e v e s " t h a t t h e 
p o l i c y o f n a t i o n a l s e l f i s h n e s s i s s h o r t 
s i g h t e d a n d m a y l e a d t o s e r i o u s i n t e r n a ­
t i o n a l c o m p l i c a t i o n s . " 

W . S . L E V I N G S . 

New A n g l e s to t l ie A p e x L a w . B y J o h n 
A . She l ton . ( E . & IVI. J . , N o v e m b e r 1, 
1919.) 

A d i s c u s s i o n o f t h e q u e s t i o n o f p r o p ­
e r t y r i g h t s i n r e g a r d t o e x i s t i n g m i n e r a l 
c l a i m s s u b j e c t t o t h e A p e x l a w , w h i c h 
s t i l l c o n t i n u e s t o b e a s o u r c e o f m u c h 
l i t i g a t i o n a n d d i s s a t i s f a c t i o n . T h e b a d 
e f f e c t o f t h e l a w a s d e m o n s t r a t e d i n 
: B u t t e i s c a l l e d t o m i n d . M r . S h e l t o n 

l i o l d s t h a t t h e o u t c o m e o f s u c h l i t i g a t i o n 
i s u n c e r t a i n a n d t h a t u n c e r t a i n t y a s t o 
t i t l e s i n j u r e s t h e c o m m u n i t y a n d c i t e s 
M e x i c o a s a s p e c i l i c e x a m p l e . 

W . S.- L . 

O r e C o n t r a c t s . B y C . A . G r a b i i i . P a r t I. 
( E . & IVi. J . , N o v e m b e r 22 and 29, 1919). 
P a r t II {E. & M . J . , D e c e m b e r 6, 1919). 

I n t h e s e t w o a r t i c l e s t h e a u t h o r c o m ­
p l e t e l y a n a l y z e s o r e c o n t r a c t s . C o n t r a c t s 
a r e d e s i r a b l e a n d e s s e n t i a l f r o m b o t h 
t h e v i e w p o i n t o f t h e b u y e r a n d s e l l e r . 
B o t h m u s t g e t t o g e t h e r i n a f r i e n d l y 
s p i r i t a n d r e a l i z e t h a t t l i e b e s t c o n t r a c t 
i s t h e o n e t h a t e n a b l e s b o t h p a r t i e s t o 
r e a l i z e t h e m a x i m u m p r o f i t . H e d e ­
n o u n c e s t h e i d e a o f " t r y i n g t o s l i p o n e 
o v e r " a s b a d f o r a l l c o n c e r n e d . T h e f o l ­
l o w i n g p o i n t s s h o u l d b e c o v e r e d i n e v e r y 
c o n t r a c t : d a t e o f c o n t r a c t a n d t i m e e l e ­
m e n t , s o u r c e o f o r e , c h a r a c t e r a n d c l a s s i ­
fication o f o r e , t o n n a g e i n v o l v e d , p l a c e o f 
d e l i v e r y , s h i p p i n g e x p e n s e s a n d r e s p o n s i ­
b i l i t i e s , w e i g h t s , s a m p l i n g , m o i s t u r e , a s ­
s a y i n g , c o m p a r i s o n o f a s s a y s a n d s p l i t ­
t i n g l i m i t s , u m p i r e s , s h i p p e r ' s r e p r e s e n t a ­
t i v e , s c h e d u l e o f p a y m e n t s a n d d e d u c ­
t i o n s , q u o t a t i o n s , e x c h a n g e , t a x e s , a d ­
v a n c e s , l i q u i d a t i o n s a n d s e t t l e m e n t s , 
m a n n e r a n d p l a c e o f p a y m e n t s , d e l e t e r i ­
o u s s u b s t a n c e s a n d t h e i r p e n a l t i e s i n 
s c h e d u l e , n o p a y m e n t s t o b e m a d e f o r 
t h i n g s n o t p r o v i d e d f o r , f o r c e s m a j e u r e 
o r a c t s o f G o d , p e n a l t i e s , s p e c i a l c l a i m s , 
e t c . 

T h e a u t h o r a n a l y z e s e a c h o f t h e s e 
p o i n t s a n d s h o w s t h e i r b e a r i n g o n t h e 
c o n t r a c t . 

P a r t I I d e a l s e s p e c i a l l y w i t h o r e 
s c h e d u l e s . Tt s h o w s u p o n w h a t d a t a t h e y 
a r e b a s e d . T h i s a r t i c l e s h o u l d b e s t u d i e d 
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b y e v e r y e n g i n e e r , w h e t l i e r h e i s e x p e r i ­
e n c e d i n b u y i n g o r s o i l i n g o r e s o r n o t . 

C . E H B W U B ' N S O H . 

E d i t o r i a l D i s c u s s i o n s — I n R e t r o s p e c t . a n d 
Prospec t . B y L o u i s C . Gates . { A r i z o n a 
IVIining J o u r n a i , D e c e m b e r , 1919.) 

T h i s i s a n e d i t o r i a l r e v i e w i n g t h e c o n ­
d i t i o n s ot" t h e p r e s e n t a n d t h e o u t l o o l f 
f o r t h e f u t u r e . T h e a r t i c l e a l s o i n c l u d e s 
t h e v i e w s o f s e v e r a l n o t e d m e n a c t i v e i n 
m i n i n g a n d g e t a l l u r g y . 

P . A . L I C H T E N H E L D . 

A c t i v i t i e s of P r o v i n c i a l S a n i t a r y E n g i n ­
eers, B y F r e d A . D a l l y n : ( T h e C a n a ­
d ian E n g i n e e r , J a n u a r y 1, 1920.) 

T h e s u p e r v i s i o n o f m u n i c i p a l ' s a n i t a ­
t i o n i s a m a t t e r w e l l w o r t h w h i l e . I t 
p a v e s t h e w a y f o r t h e m i n i n g e n g i n e e r 
t o a s s i s t i n s a n i t a t i o n i n a n d a b o u t m i n ­
i n g c a m p s . 

T h e a u t h o r d e a l s w i t h m u n i c i p a l s a n i ­
t a t i o n a n d i t s i m p r o v e m e n t s . T l i e r e a r e 
s e v e r a l t a b l e s s h o w i n g t h a t t h i s p r o b l e m 
h a s a f u t u r e a n d t h e r e s u l t s o b t a i n e d a r e 
a r e w a r d f o r t h e i r w o r h . P . A . L . 

T h e B u n k e r H i l i E n t e r p r i s e , i.. B y T . A . 
R i c k a r d . ( M . & S. Press , J a n u a r y 3, 
1920.) 

T h i s a r t i c l e i s a h i s t o r i c a l r e t r o s p e c t 
o n t h e e a r l y e x p l o r a t i o n a n d s e t t l e m e n t 
o f t h e O r e g o n t e r r i t o r y . S o m e o f t h e 
t o p i c s d i s c u s s e d a r e t h e f o l l o w i n g : T h e 
L o u i s i a n a P u r c h a s e ; L o u i s a n d C l a r k e ' s 
O v e r l a n d E x p e d i t i o n ; P o u n d i n g o f A s t o r i a 
i n 1 8 1 1 . W . S . L . 

A l a s k a n R a i l r o a d M a k e s R i c h C o u n t r y 
A c c e s s i b l e . B y F . L e Ro i T h u r m o n e l . 
( E . & iVi. J . , N o v e m b e r 8 and 15, 1919.) 

I n t h i s a r t i c l e i t i s s h o w n t h a t m i n e r a l 
o c c u r r e n c e s a l o n g t h e g o v e r n m e n t r a i l ­
w a y i n t h e B r o a d P a s s d i s t r i c t g i v e i n d i ­
c a t i o n s o f g r e a t p o t e n t i a l w e a l t h , b u t t h a t 
t h e r e e x i s t s a n e e d f o r p r o s p e c t i n g a n d 
d e v e l o p m e n t . G o l d , s i l v e r , c o p p e r , l e a d 
a n d 2inc h a v e b e e n f o u n d . W . S . L . 

P o t a s h Depos i t s in S p a i n . B y H o y t S. 
G a l e . ( E . & M . J . , N o v e m b e r 8 and 15, 
1919.) 

• T h e p r o s p e c t i v e d e v e l o p m e n t o f p o t a s h 
d e v e l o p m e n t s i n t h e p r o v i n c e o f B a r ­
c e l o n a i n C a t a l o n i a , S p a i n , i s o f m a r k e d 
c o m m e r c i a l i n t e r e s t . T h e a r t i c l e d i s ­
c u s s e s a n d i l l u s t r a t e s t h e g e o l o g i c a l 
f e a t u r e s , t h e o r i g i n a n d i t s p o s s i b i l i t i e s 
a s a s o u r c e o f t h e m i n e r a l . 

T h e S p a n i s h g o v e r n m e n t , a s s t a t e d b y 
M r . G a l e , h a s p r o v i d e d t h a t t h e m i n e s 
s h a l l b e g i - o u p e d i n t o a s y n d i c a t e i h w h i c h 

t h e g o v e r n m e n t s h a l l h a v e a s l i 
a v o i c e . 

P o t a s h l a n d s m a y b e h e l d f o r o 
b y t h e g o v e r n m e n t a n d a l l m i n 
c e s s i o n s a r e u n d e r t h e s u p e r v i s m >• (;{,fF 
t r o l o f t h e g o v e r n m e n t . 

T h e a u t h o r e n u m e r a t e s t h e i 
o w n e r s o f c o n c e s s i o n s . T h e y i n c l u d i - 1 
F r a n c o - B e l g i a n s y n d i c a t e , a J^ | ) ; i i r is l 
c h e m i c a l c o m p a n y w i t h G e r m a i 
t i o n s , a S p a n i s h - F r e n c h c h e m i c 
p a n y , a G e r m a n c o m p a n y a n d a r 
c a n c o m p a n y . w , H . | 

M I N I N G . 

P a n e l S y s t e m of S t o p i n g at the H e r n i a l 
M i n e . B y S. H . B r o c k h u n i e r . ( E . & \^ 
•}., D e c e m b e r 6, 1919.) 
T h e H e r m a n g o l d m i n e i n P i a c i - r i'm^ 

t y , C a i i f o r n i a , p r e s e n t s u n u s u a l 
a n d i n t h e m i n i n g o f t h e v e i n off(>r.; dinil 
c u l t c o n d i t i o n s . T h i s a r t i c l e d i ; s f r i b i ! i 
t h e v e i n a n d t h e m a n n e r i n w h i c l i nu sinl 
p r o Q t a b i e m e t h o d o f s t o p i n g w a s .c'lningpl 
a f e w y e a r s a g o i u t o a p r o f i t a b l e 
c h a n g i n g f r o m o v e r h a n d s t o p i n g wiiH 
s q u a r e s e t s t o t h e p a n e l s y s t e m . N' l i i ! 
v a l u e s o f t h e g o l d b e a r i n g q u a i 
o c c u r s i n s h o r t s . L i t t l e t i m b e r i u . - ; wd 
n e c e s s a r y a n d a c o s t l e s s t h a n 
q u i r e d b y s h r i n l E a g e m e t h o d s i v n n ubf 
t a i n e d . 1^7, s . L I 

R a n d O r e Reserves . B y A . C o o p e r Kcyl 
( E . & M . J . , N o v e m b e r 1, 1919.) 
T i l l s a r t i c l e is m e r e l y a r e v i e v 

present s tatus of the great g o l d 
i n g m i n e s of the R a n d . W , S. L . ^ 

M i n e A c c i d e n t s . B y A l b e r t H . F a y . ( E . 4[ 
M . J . , N o v e m b e r 1, 1919.) 

a l l i s a r t i c l e b r i n g s o u t i n a c l u n r ami* 
c o n v i n c i n g m a n n e r t h e t w o f c 
f a c t s : 

1. T h e c h i e f c a u s e s o f a c c i d e u l s luv 
i g n o r a n c e , p o o r l i v i n g c o n d i t i o n s , iV,\ 
h e a l t h , d i s c o n t e n t a n d d i s r e g a r d 
a n d o r d e r . 

2. M i n e a c c i d e n t s m a y b e r e d u c e d liy? 
A m e r i c a n i z a t i o n o f n o n - E n g l i s h sjicirKiiig; 
l a b o r a n d c o n s t a n t e f f o r t t o eliiriinare; 
c a r e l e s s n e s s . w. 

Deta i l s and C o s t s of a M i n e M o d e l . By[ 
V o l n e y A v e r i l l . ( E . & M . J . , Novem--
ber 22 and 29, 1919.) 

A g l a s s m i n e m o d e l w h i c h w i u ; cun-i 
s t r u c t e d a t l o w c o s t f o r t h e T o n o ] 
t e n s i o n M i n i i i g C o . , i s d e s c r i b e d a n d ' a i>ill̂  
p f m a t e r i a l s g i v e n . T h e m o d e l i s 
p l a n t y p e s h o w i n g t h e g e o l o g i c p i o j i s o!"l 
t w e n t y l e v e l s o n s h e e t s o f g l a s s , p b u i c d l 
o n e a b o v e t h e o t h e r a t t h e p r o p e r vei'-^ 

•cal d i f ^ t a n c e s a c c o r d i n g t o t h e s c a l e o f 
Wi'c l E n t w i n g . I t i s v i e w e d f r o m a b o v e 

,wl i l l u m i n a t e d f r o m b e l o w . 
W . S , L . 

Standard C h u t e s f o r . M e t a l M i n e s . B y 
Chas- A . M i t k e . ( E . & M . J . , N o v e m ­
ber 8 and 15, 1919.) 

c o m p i l a t i o n o f c h u t e t y p e s s u i t a b l e 
for I'S'-' h i m e t a l m i n e s , . T h e r e q u i s i t e s 
iiiv a K iandard c h u t e a r ^ s t a t e d , t o g e t h e r 
with ( ' ( i n s t r u c t i o n d e t a i l s a n d n e c e s s a r y 
p r o v i s i o n s t h a t m u s t b e m a d e f o r t h e 
.siicc't ' f ' i- ' '"! o p e r a t i o n o f v a r i o u s t y p e s . 

W . S . L . 

Calcu la tor For. M i n e V a l u a t i o n . B y 
Ross B. H o f f m a n . ( M i n i n g & S c i e n t i f i c 
Press. D e c e m b e r 27, 1919.) 
I'iu! l U i t l i o r d e s c r i b e s , w i t h t h e a i d of 

Jl {c\v i i h o t o g r a p h s , a " l i o m e - m a d e " c a l e u -
Ijitor I'or g r a p h i c a l l y s o l v i n g m i n e e v a l u ­
alion ( i r o b l e m s i n v o l v i n g t l i e t o n n a g e , 
net yie ld p e r t o n , a n n u a l r a t e o f i n t e r e s t 
on c a i i i t a l , c a p i t a l e x p e n d i t u r e , l i f e of 
propcri.^' a n d s i n i n n g f u n d f a c t o r . T h e 
d e v i c e is m a d e b y t h e u s e o f a c a r p e n -

r u l e a n d c e l l u l o i d t r i a n g l e , b o t h 
prniK'i'l.v g r a d u a t e d . I t c a n b e m a d e i n 
a f e w h o u r s , w l i e r e a s h o u r s o f t i m e m a y 
1)0 sa>. <•[! b y i t s u s e i n g r a p h i c a l l y s o l v ­
ing c v i i l u a t i o n p r o b l e m s . C . E . W . 

M I L L I N G . 

Approx imate Q u a n t i t a t i v e M i c r o s c o p y of 
Pulver ized Ores . B y W i i i H . C o g h i l l 
and J , P. B o n a r d i . ( T e c h . P a p e r N o . 
211, U . S. B u r e a u of Mines . ) 

A l u M u p h l e t w e l l w o r t h t h e s t u d y o f 
t'V(3i'y m i l l m a n . A u t h o r s d e s c r i b e a 
sinii'lf m i c r o s c o p i c m e t h o d w h e r e b y i t Is 

t o a c c u r a t e l y d e t e r m i n e t h e 
ilinml i J a t i v e m i n e r o l o g i c c o m p o s i t i o n o f 
on'.=̂ . c o n c e n t r a t e s , t a i l i n g s , e t c , P r o m 
tills i ! Is s i m p l e t o e s t i m a t e t h e a n a l y s e s 

a r i o u s p r o d u c t s . T h i s m e t h o d i s 
c l i cMia j ' a n d m o r e r a p i d t h a n o r d i n a r y 
citoni icnr l a b o r a t o r y m e t h o d s a n d f o r 
m o s l i u i r p o s e s i n ' e x p e r i m e n t a l n i e t a l -
Im-gicjil w o r k m o r e s a t i s f a c t o r y , 

C . E . W . 

Technica l O p e r a t i o n s on the S u a n C o n ­
cession, K o r e a — I I I . B y , A . R. W e i g a l i 
and J , F . M i t c h e l l - R o b e r t s . ( M i n i n g & 
Sc ient i f i c Press , D e c e m b e r 6, 1919.) 
T i l e i h i r d i n s t a l l m e n t of t i l l s a d m i r a b l e 

series nf ar t i c l e s is c o n c e r n e d i n g e n e r a l , 
with l i ie d e s i g n a n d e q u i p m e n t of the 
Till M i C h u n g M i l l . D e t a i l e d descr ip -
liohs ; i r e g i v e n r e l a t i y e to thei m i l l i n g 
itlicr.'U inns; c r u s h i n g a n d soi't ing, g r i n d -
hig. l lotat ion, tab les a n d s l i m e plant . 

P o w e r c o n s u m p t i o n a n d c o s t o f m i l l i n g 
a r e a l s o d i s c u s s e d b r i e f l y . T h e r e a r e t w o 
m i l l s o n t h e C o n c e s s i o n ; o n e a t t h e S u a n 
m i n e a n d t h e o t h e r a t t h e T u i M i C h u n g . 

T e c h n i c a l O p e r a t i o n s . 

T h e go ld e x t r a c t i o n f r o m t h e T i t l M i 
C h u n g m i i l o r e i s u n s a t i s f a c t o r y , a v e r a g ­
i n g o n l y 60 p e r c e n t . T h e p r e h a s a n 
a v e r a g e g r a d e i n g o l d o f $6 .12 , s i l v e r 
0.5 o z . p e r t o n a n d 0.98 p e r ' c e n t o f c o p p e r . 
T h e m a i n p r o d u c t o f t h e m i l l i s i n f o r m 
o f a flotation c o n c e n t r a t e c o n t a i n i n g g o l d 
$ 1 0 0 p e r t o n , c o p p e r 26 p e r c e n t a n d 9 
o z , o f s i l v e r p e r t o n . 

T h e p r o b l e m i s t h a t o f o b t a i n i n g a s a t ­
i s f a c t o r y g o l d e x t i ' a c t i o n f r o m a n e x ­
t r e m e l y r e f r a c t o r y o r e . T h e i i n a l d e c i ­
s i o n a f t e r e x h a u s t i v e i n v e s t i g a t i o n i s t o 
t r e a t t h e a c c u m u l a t e d m i l l t a i l i n g s b y 
s i m p l e l e a c h i n g w i t h c y a n i d e b y w h i c h i t 
i s e x p e c t e d t o r e c o v e r 70 p e r c e n t o f t h e 
g o l d i n t h e t a i l i n g s , W , S , L . 

T e c h n i c a l O p e r a t i o n s on the S u a n C o n ­
cess ion, K o r e a — I V , B y A . R. W e i g a l i 
and J . F . M i t c h e l l - R o b e r t s . ( M i n i n g & 
Sc i en t i f i c Press , D e c e m b e r 13, 1919.) 

T h e s u b j e c t o f f l o t a t i o n o n t h e c o n c e s ­
s i o n f o r m s t h e b u l k o f t h i s a r t i c l e . I t s 
h i s t o r y , t h e t y p e s , o f a p p a r a t u s a n d 
r e a g e n t s u s e d a r e d i s c u s s e d i n d e t a i l . 
D e t a i l d r a w i n g s o f a S u a n f r o t h t r a p a n d 
flotation m a c h i n e a r e g i v e n . T h e a d ­
v a n t a g e s a n d d i s a d v a n t a g e s o f c o u n t e r 
c u r r e n t d e c a n t a t i o i i s a s o p p o s e d t o t h i c k ­
e n i n g a n d filtration a r e t r e a t e d a t l e n g t h . 
T h e p o w e r s o u r c e , b o t h s t e a m a n d e l e c ­
t r i c , i s s i t u a t e d a t P y a n g Y a n g s o m e 55 
m i l e s a w a y f r o m t h e c o n c e s s i o n . 

W . S . L . 

T e c h n i c a l O p e r a t i o n s on the S u a n C o n ­
cess ion, K o r e a — V . B y A . R. W e i g a l i 
and J . F . IVIitcheM-Roberts. ( M i n i n g & 
Sc i en t i f i c Press , D e c e m b e r 27, 1919.) 

T h i s a r t i c l e i s t h e l a s t o f t h e s e r i e s 
a n d d e a l s w i t h t h e e q u i p m e n t a n d f l o w 
s h e e t o f t h e S u a n m i l l . T h e t r e a t m e n t 
i n c l u d e s a m a l g a m a t i o n , t a b l e c o n c e n t r a ­
t i o n a n d flotation. . T h e p r o d u c t s a r e 
g o l d - s i l v e r b u l l i o n a n d t w o c o n c e n t r a t e s 
o n e o f w h i c h c o n t a i n s a p p r o x i m a t e l y S% 
p e r c e n t b i s m u t h . A n i n t e r e s t i n g g e n ­
e r a l d e s c r i p t i o n o f l o c a t i o n , l i v i n g c o n d i ­
t i o n s , c l i m a t e , e t c . , c o n c l u d e s t h e a r t i c l e . 

' W . S . L . 

T h e Use of N a p t h y j a m i n and X y l i d i n in 
F l o t a t i o n , By. E d w a r d H . Roble . ( E . 
& M . . J . , . N o v e m b e r 1,, -1919'.) 
T h i s p a p e r - d e a l s w i t h t h e m a n u f a c t u r e 

"and u s e o f t h e s e r e a g e n t s i n - p l a c e o f o i l s 
i n s e v e r a l w e s t e i ' n m i l l s . T h e m e t a i l u r g -
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i c a l r e s u l t s a r e n o t e d . T l i e m o s t p r o m ­
i s i n g o f t l i e f l o t a t i o n o i l s a s d e t e r m i n e d 
b y l a b o r a t o r y e x p e r i m e n t a t i o n i s k n o w n 
t e c h n i c a l l y a s A l p h a - N a p h t h y l a m i n a n d 
c o m m o n l y k n o w n a s " X - c a k e . " T h i s r e ­
a g e n t a p p a r e n t l y f u n c t i o n s a s b o t h c o l ­
l e c t o r a n d f r o t h e r , b u t t h e p r o b l e m o f 
s o l u t i o n r e q u i r e s t h e a d d i t i o n o f c r u d e 
X y l i d i n t o t h e X - c a k e i n t h e p r o p o r t i o n 
o f 40 t o 60 . I n g e n e r a l X - c a k e f r o t h s a r e 
m u c h m o r e e a s i l y h r o k e i i d o w n t h a n o i l 
f r o t h s a n d t h e t h i c k e n e d c o n c e n t r a t e i s 
m o r e e a s i l y filtered. I m p r o v e d r e c o v e r y 
i s o b t a i n e d o n m a n y o r e s p a r t i c u l a r l y 
t h o s e c o n t a i n i n g c o l l o i d a l m a t t e r . T h e 
c o s t o f X - c a k e a n d x y l i d i n m i x t u r e p e r 
t o n o f o r e t r e a t e d i s i n g e n e r a l g r e a t e r 
t h a n t h a t f o r o i l m i x t u r e s c o m m o n l y e m ­
p l o y e d . W . S . L . 

A C o n t r i b u t i o n to the S t u d y of F l o t a ­
t ion , i . B y H . L i v i n g s t o n e S u l m a n . (IVI. 
& S. Press , J a n u a r y 3, 1920.) 

A p a p e r f r o m t h e I n s t i t u t e o f M i n i n g 
a n d M e t a l l u r g y o n t h e p h y s i c s o f flota-
t a t i o n . F l o a t c o n c e n t r a t i o n p r o c e s s e s a r e 
c l a s s i f i e d . T h e r e s u l t s o f a g i t a t i o n a r e 
d i s c u s s e d a t l e n g t h . A r e v i e w o f t h e 
p r i n c i p l e s a n d p r o c e s s e s i n v o l v e d a r e 
a l s o g i v e n . M r . S u l m a n , w h o i s o n e o f 
t h e p a t e n t e e s i d e n t i f i e d w i t h t h e M i n e r a l s 
S e p a r a t i o n C o m p a n y , h a s b e c o m e t h e o b ­
j e c t o f m u c h e d i t o r i a l c r i t i c i s m d u e t o 
h i s f a i l u r e t o m a k e t h e c u s t o m a r y r e f ­
e r e n c e s t o p r e v i o u s w r i t e r s o n t h e s u b ­
j e c t . W . S . L . 

Dottre l I E l e c t r i c a l P r e c i p i t a t i o n P r o c e s s 
in J a p a n . B y D r . R i taro H i r o t a and 
K y o s h i Sh igo . ( E . & M . J . , D e c e m b e r 
13 and 20, 1919.) 

T h e a u t h o r s d e s c r i b e t h e C o t t i ' e l l i n ­
s t a l l a t i o n s i n t h e v a r i o u s s m e l t e r i e s a n d 
c e m e n t p l a n t s o f J a p a n . T h e e q u i p m e n t 
w a s p u r c h a s e d i n A m e r i c a a n d i n s t a l l e d 
u n d e r t h e s u p e r v i s i o n o f t h e M e t a l l u r g ­
i c a l R e s e a r c h I n s t i t u t e . C . E . "W. 

P r e c i p i t a t e S m e l t i n g at T o n o p a h . B y 
G e o r g e J . Y o u n g . ( E . & M . J . , D e c e m -
13 and 20, 1919.) 

T h r e e m i l l s u s e d o i l - f i r e d d o u b l e -
c h a m b e r M o n a r c h m e l t i n g f u r n a c e s l i n e d 
w i t h c a r b o r u n d u m a n d o n e a c y l i n d r i c a l 
t i l t i n g f u r n a c e o f t h e c r u c i b l e t y p e . 
A u t h o r g i v e s d e t a i l s o f m e l t i n g a n d s l a g 
t r e a t m e n t . C . ' E . W . 

O I L . 

M a p p i n g O i l W e l l s . B y S. S. L a n g l e y . 
( E . & M. J . , D e c e m b e r 13 and 20, 1919.) 

A u t h o r d e s c r i h e s m e t h o d s o f a c c u r a t e l y 

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

fields b y c a r e f u l l y r e c o r d i n g a n d corre.!, 
l a t i n g t h e w e l l - l o g s . A r t i c l e c o n t a i n s 
m e r o u s i l l u s t r a t i o n s w h i c h s h o w h o w 
d r i l l i n g o f m a n y u n p r o d u c t i v e h o l e s . 
b e a v o i d e d . B y c a r e f u l l y s t u d y i n g 
l o g s w a t e r t r o u b l e s c a n b e a n t i c i p a t c i i l 
a n d t h e p r o d u c t i o n f r o m s u b s e q u e n t wi 

• i m p r o v e d . c. E , 
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D I S C U S S I O N 

V a l u e of A m e r i c a n O i l Sha le s . Discuss ion! 
of P a p e r by C h a r l e s B a s k e r v i l l e . ( B u l | | 
A . I. M. E . , D e c e m b e r , 1919.) ' | 

T h i s i s a w r i t t e n d i s c u s s i o n o f 
a r t i c l e t h a t o r i g i n a l l y a p p e a r e d i n 
J u n e , 1919 , b u l l e t i n . M e n v i t a l l y in1 
e s t e d i n t h e d e v e i o p m e n t o f t h e A m ^ 
c a n O i l S h a i e i n d u s t r y t o o k p a r t i n • 
d i s c u s s i o n . - M o s t o f t h e p o i n t s empha-g 
s i z e d w e r e o l d . . H o w e v e r , t h e r e w 
s e v e r a l n e w f e a t u r e s b r o u g h t t o ligh{l 
O n e o f t h e s e , t h e v i t a l i m p o r t a n c e -
h e a t c o n t r o l d u r i n g r e t o r t i n g , i s o f e s 
c i a l i n t e r e s t , b e c a u s e t h e q u a h t y o f 1 
c r u d e s h a l e o i l p r o d u c e d i s d i r e c t l y i n f ! i i . | 
e n c e d b y i t . I f p r o p e r l y c o n t r o l l e d , I 
r e f i n e r y l o s s w i l l b e l o w a n d t h e r e f i i 
p r o d u c t s o f g o o d g r a d e . F . A . L 

1920 P R O S P E C T O R . 

T h e J u n i o r c l a s s w i l l p u b l i s h a P r 
p e c t o r t h i s y e a r . I t h a s b e e n t w o yei 
s i n c e a " P r o s p e c t o r " h a s b e e n p u b l i s h e d , 
b u t t h e J u n i o r s a r e w i l l i n g t o b r a v e t 
" h . c. o f p r i n t i n g a n d e n g i - a v l n g " i n o re 
t o i s s u e a b o o k t h a t w i l l b e a c r e d i t 
t h e s c h o o l a n d t h e c l a s s o f 1 9 2 1 . 

W e a l l r e a l i z e t h e n e c e s s i t y o f g e t t i n g 
o u t s u c h a b o o k i n o r d e r t o p e r p e t u a t e 
t h e e v e n t s a n d a s s o c i a t i o n s o f o u r c o l ­
l e g e d a y s . E v e r y s t u d e n t i s u r g e d to 
s u p p o r t t h o s e w h o a r e u n s e l f i s h l y g i v i n g ' 
t h e i r t i m e a n d e f f o r t t o m a k e t h e pub­
l i c a t i o n p o s s i b l e . 

I t i s e s t i m a t e d t h a t t h e b o o k w i l l cost? 
a h o u t $2 ,000 .00 . T h e r e f o r e , e a c h c o p y 
w i l l c o s t a h o u t five d o l l a r s . T h e b o o k la ' 
w e l l w o t i t h t w i c e t h a t a m o u n t n o w , a n d 
l i k e g o o d w i n e " i t i n c i ' e a s e s i n v a l u e 
w i t h a g e . " A s k a n y " o l d g r a d " w h a t h e 
t h i n k s a b o u t h i s c o p y o f t h e " P r o s p e c ­
t o r " a n d y o u w i l l i - e a l i z e h o w i m p o r t a n t 
i t i s t h a t y o u s h o u l d g e t a c o p y . 

T h e P r o s p e c t o r h o a r d c o n s i s t s o f ; 
E d i t o r , B i l i s o l y ; B u s i n e s s M a n a g e r , I . M . 
C h a r l e s ; A s s i s t a n t s : P r e n t i s s , S u r f l u h , 
B d g e w o r t h , B r i n k e r , F o p e a n o a n d B a i l e y . 

F . A . L . 

T h e s m a l l e s t e l e c t r i c a l m o t o r c a n h e 
c a r r i e d i n t h e v e s t p o c k e t o r w o r n a s a 
w a t c h c h a r m . 

O N E - M A N S U R V E Y S . 

PJdi tor 
a- • • - • [ l l r e f e r e n c e t o t h e m i l d c r i t i c i s m s 
• T i c t ^ i ' i ' " " ' ™ y a r t i c l e , " O n e - m a n S u r -

veyK ' 'f wli i< ' lr a p p e a r e d i n t h e O c t o b e r , 
n u H i I : c r a n d w a s c o m m e n t e d o n b y 

v o u i " ^ ' i ' ' ' n u m b e r a n d b y J a m e s U n d e i v 
hil l i n tl"-' ' D e c e m b e r , 1919 n u m b e r , I d e ­
s i r e t o v i i p l y a s f o l l o w s , t o - w i t : 

1st. 1 i issume t h a t t h e c r i t i c i s m s a r e 
m e a n t i n I n n d l y w a y a n d a s i t h a s a l -
wa.v'H Ihe c u s t o m f r o m t i m e s i m m e -

n i o r i a l f o r C . S . M . m e n t o s t i c k t o g e t h e r , 
1 w i s h to ^:l;ate t h a t I a c q u i r e d m o s t o f 
the. i d c i i s l u e n t i o n e d i n n i y a r t i c l e f r o m 
feilavi K i i i d e n t s a n d f r o m i n s t r u c t o r s 
w h i l e 1 v.';is a t t e n d i n g t h e S c h o o l o f 
M l j i e s — KO l i e w a r e m a n t h a t c r l t i c i s e t h ! 

2nd. 1 c i u j h e a r t i l y e n d o r s e a g o o d d e a l 
of wha t . M . U n d e r b i l l s a y s i n h i s l e t t e r 
of d i - f c i i s i d n n a n d I b e l i e v e h i s q u a r r e l i s 
n o t tio n n i c l ! w i t h t h e m e t h o d s e t f o r t h i n 
m y a r t i c l e i t i s w i t h w h a t h e c o n c e i v e s 
l o ije MHI J i i s i i l i c a t i o n o f t h e m e t h o d . T h e 
i j M i l l . i n tin'! , r e s p e c t i s m i n e f o r n o t h e i n g 
c lo i i r tu- i n ; r iy . e x p l a n a t i o n s . 

I l l pra.i i i { - . a l ly a p p l y i n g t h e m e t h o d i n 
Iho f i i ' Id i l i s c u s t o m a r y t o p i c k o u t o n e 
or t w o ver.v p r o m i n e n t o b j e c t s t o t r i a n g l e 
onlo- o i l u M ' w i s e t h e s u r v e y o r w o u l d h a v e 
Lo i i r o n n - i K u l e c e a s e l e s s l y b e t w e e n p o i n t s 
as s u g g e s t e d i n t h e c r i t i c i s m s . I n o n e 
vEse l s u r v e y e d a n a r e a o f f o u r s q u a r e 
m i l e s f r o m o n l y o n e s u c h t r i a n g u l a t i o n 

/ o b j e c t i v e ( i t w a s o n a h i g h l i i l l ) i t t o o k 
-two h o u r s t o c l i m b t h e h i l l a n d s e t t h e 
flag, b u t t h a t t w o h o u r s o f c l i m b i n g s a v e d 
d a y s i n t i m e l a t e r . P o r e x a m p l e , I d e ­
s i r e d t h e d i s t a n c e b e t w e e n t h e S W c o r -
nev a n d t h e N E c o r n e r o f t h e s e c t i o n . T o 
ge t t h i s I s e t u p a b a s e t r i a n g l e n e a r t h e 
s e c t i o n c o r n e r a t t h e S W c o r n e r o f s e c ­
t i o n a n d s i g h t e d t o t h e S W c o r n e r a n d t o 
t h e fiag o n t h e h i l l a s d e s c r i b e d i n m y 
a r t i c l e . T h i s w a s r e p e a t e d a t t h e N E 
c o r n e r o f t h e s e c t i o n . N o m a d s c r a m b ­
l i n g a b o u t t h a t a n d v e r y m u c h q u i c k e r 
t h a n a t r a v e r s e i n t h a t c o u n t r y . T h e 
s a m e g e n e r a l o b s e r v a t i o n i s t r u e a s t o 
w o r k i n g i n a w i n z e ; t h e s u r v e y o r c a n 
go, u p a n d d o w n t h e w i n z e a n u m h e r o f 
t i m e s p r o p o r t i o n a l t o h i s a s s i n i n i t y ; I 
have n e v e r y e t f o u n d a c a s e w h e r e T h a d 
to go m o r e t h a n t w i c e . I n e a r l y a l w a y s 
m a k e i t i n o n e t r i p a n d p u l l t h e l i g h t u p 
w i t h a r o p e , w h e n t h r o u g h w i t h i t . I f i t i s 
d e s i r e d t o e s t a b l i s h a m e r i d i a n f r o m t h e 

• b o t t o m o f t h e s h a f t o n t o l e v e l , I u s u a l l y 
use t h e c o m p e n s a t i o n m e t h o d o f o b t a i n ­
i n g a z i m u t h f r o m c o m p a s s — a c c u r a t e t o 

a t l e a s t 5 ° w i t h o u t g r e a t c a r e — a c c u r a t e 
t o o n e o r t w o m i n u t e s w i t h g r e a t e f f o r t 
o n o b s e r v e r ' s p a r t . 

I n o t e w i t h c o m m e n d a t i o n w h a t M r . 
U n d e r l i i l l s a y s a b o u t t h e e n g i n e e r c h e a p ­
e n i n g h i m s e l f t o s a v e c h a i n m e n ; h i s r e -
m a r k s a r e c e r t a i n l y a p p l i c a b l e t o s o m e 
c o n d i t i o n s a n d m i g h t b e p a r t i c u l a r l y a p ­
p r o p r i a t e a s t o c e r t a i n s e c t i o n s o f M e x i c o 
w h e r e m e n c o s t a b o u t 5 c e n t s o r s o p e r 
d a y , b u t I b e l i e v e t h a t f o r t h e a v e r a g e 
s u r v e y i n c i v i l i z e d c o m m u n i t i e s n o t o n l y 
t i m e a n d m o n e y w i l l b e s a v e d b y t h e 
o n e - m a n m e t h o d b u t t h e w o r k i s d i g n i f i e d 
b y e l e v a t i o n o f o n e s r e s u l t s s o m e w h a t 
a b o v e t h e p l a n e o f d e p e n d e n c e o n m e t h ­
o d s o f m e a s u r e m e n t w h i c h o r i g i n a t e d 
a b o u t t h e t i m e t h e s n a k e w a s o p e r a t i n g 
i n t h e G a r d e n o f E d e n . 

W h a t M r . U n d e r b i l l s a y s a b o u t t h e 
v a i u e o f c h a i n m e n a s w i t n e s s e s a n d s u b ­
j e c t i n g t r i a n g u l a t i o n t o b l u n t e d a c u m e n 
o f t h e a v e r a g e j u r o r i s w e l l w o r t h c o n ­
s i d e r i n g a n d I h e i i e v e t h a t p o i n t i s r e a l l y 
a g o o d a r g u m e n t a g a i n s t t h e " O n e M a n 
• S u r v e y . " 

H o w e v e r w h a t i s t h e w a y t o r e a l l y find 
o u t w h e t h e r t h e m e t h o d i s a n y g o o d o r 
n o t ? T r y i t . I l e a v e i t t o a n y u n b i a s e d 
e n g i n e e r t o d e c i d e a f t e r u s i n g . T a k e a n y 
s u r v e y o n w h i c h t h e c i r c u m s t a n c e s w i l l 
a l l o w y o u t o s p e n d a l i t t l e e x t r a t i m e . 
R u n t h e s u r v e y b o t h w a y s - . — b y t r a v e r s e , 
w i t h t a p e , a n d b y t r i a n g u l a t i o n b y t h e 
r n e t h o d o f t h e " O n e M a n S u r v e y . " I s u b ­
j e c t e d t h e " O n e M a n S u r v e y ' t o s e v e r a l 
j u s t s u c h t e s t s , t i m e d m y s e l f w i t h a 
w a t c h o n b o t l i s u r v e y s , a n d t h e n w r o t e 
t h e a r t i c l e . 

G o t h o u a n d d o l i k e w i s e a n d w e w i l l 
t h e n s e e t h e e f u r t h e r . 

R e s p e c t f u l l y 

G . O . M A R R S . 
D e n v e r , C o l o . , J a n 10 , 1920 . 

L A T I N - A M E R I C A N C L U B . 
T h e L a t i n - A m e r i c a n s t u d e n t s h a v e g o t ­

t e n t o g e t h e r a n d f o r m e d a n o r g a n i z a t i o n 
t o p r o m . o t e g o o d f e l l o w s h i p a n d u n d e r ­
s t a n d i n g b e t w e e n t h e m s e l v e s . T h e y h a v e 
b e e n g r a n t e d t h e u s e o f t h e A t h l e t i c 
B o a r d ' s r o o m i n t h e " g y m " . 

T h e o f f i c e r s e l e c t e d a r e E r n e s t O r n e l u s , 
P r e s i d e n t ; J . E . S e r r a n o , V i c e - P r e s i d e n t ; 
S a n t i a g o U r t e a g a , S e c r e t a r y a n d T r e a s ­
u r e r . 

T h e A n n u a l F r e s h m a n B a l l w a s h e l d a t 
G u g g e n h e i m H a l l o n D e c e m b e r 1 2 t h . T h e 
a f t ' a i r w a s u n u s u a l l y w e l l a t t e n d e d . 
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P E R S O N A L S 
'95. 

C l y d e M . B y e , w l i o r e c e n t l y r e t u r n e d 
f r o m t h e P h i l i p p i n e I s l a n d s , i s s p e n d i n g 
t h e w i n t e r a t 3021 T h i r d S t . , O c e a n P a r l i , 
C a l i f . A n y M i n e s m e n i n t h a t y i c i n i t y 
m i g h t b e o n t h e l o o k - o u t f o r a v i s i t f r o m 
h i m . H e i s e n j o y i n g a w e l l e a r n e d v a c a ­
t i o n a u d i n c i d e n t a l l y , a n e w B u i c k S i x , 
w h i c h t h e B e n g u e t C o n s o h d a t e d C o . , o f ! 
t h e P h i l i p p i n e I s l a n d s p r e s e n t e d h i m I n 
a p p r e c i a t i o n o f h i s s e r v i c e s . 

'00. 

C o l o n e l L o u i s R . B a l l i s P r o f e s s o r o f 
M i l i t a r y S c i e n c e a n d T a c t i c s , - T u n i o r D i v i ­
s i o n , H . O . T . C , L o s A n g e l e s H i g h 
S c h o o l , L o s A n g e l e s , C a h f . 

L l o y d R o b e y i s M i l l S u p t . f o r t h e C o l o ­
r a d o M i n i n g C o . , A r o r o y , M a s b a t e , P h i h p -
p i n e I s l a n d s . 

• '01. 

J . L . P r u c e h a s r e s i g n e d f r o m t h e g e n ­
e r a l m a n a g e r s h i p o f B u t t e & S u p e r i o r 
M i n i n g C o . , l i u t t e , M o n t . H e i s n o w g e n ­
e r a l m a n a g e r o f t h e D a v i s - D a l y C o p p e r 
C o . I n t h e s a m e c i t y . 

'04. 

L e e L . P i l l i u s i s m a n a g e r o f t h e A n n a 
B e a v e r M i n e at: T a r R i v e r , O k l a . 

'08. 

H a l G . K n i g h t i s G e n e r a l M a n a g e r o f 
t h e R u b b e r C i t y S a n d & G r a v e l C o . a t 
A k r o n , O h i o , 

C h a s . A . R e n o l e f t t h e M a g m a C o p p e r 
C o . a n d h a s j o i n e d t h e s t a f f o f t h e C e r r o -
G o r d o M i n e s C o . a t K e e l e r , C a l i f . 

'10. 

D a n a W . I ^ e e k e , w h o r e c e n t l y r e t u r n e d 
f r o m t h e T u l M i C h u n g M i n e , N a n t e i , 
I C o r e a , h a s a c c e p t e d a p o s i t i o n i n t h e e n ­
g i n e e r i n g d e p a r t m e n t o f t h e B e n g u e t M i n ­
i n g C o . a n d e x p e c t s t o s a i l f o r M a n i l a 
a n d t h e c o m p a n y ' s p r o p e r t y t h e e a r l y p a r t 
o f M a r c h . 

S . M . S o u p c o f f h a s j u s t r e t u r n e d t o h i s 
o f f i c e s , 821 N e w h o u s e B u i l d i n g , S a l t T...ake 
C i t y , U t a h , f r o m a f o u r m o n t h s ' e x a m i ­
n a t i o n t r i p t o V e n e z u e l a , S o u t h A m e r i c a . 

'11. 

W i i i i a m C . D o u g l a s s i s s u p e r i n t e n d e n t 
n f t h e K e n n e c o t t C o p p e r C o r p o r a t i o n a t 
K e n n e c o t t , A l a s k a . 

'12. 

E d m u n d M . F i e l d a n d M i s s D o r o t h y 
B r o w n e , o f K a n s a s C i t y , M i s s o u r i , w e r e 
m a r r i e d o n J a n u a r y 2 0 t h . M r . a n d M r s . 
F i e l d w i l l m a k e t h e i r h o m e a t 1218 W e s t 
5 1 s t , K a n s a s C i t y . M r . E ^ e l d i s p r a c t i c ­
i n g l a w a n d h a s o f f i c e s i n t h e K e i t h a n d 
P e r r y B u i l d i n g , 

' « r . : r a n c 

"rnini 

j.|3 1 "(V \ G o n l e y h a s l e f t t h e R o x a n a , P e -
r, .jiTrl i s n n w r l i v i s i o n p.ne-ineev 

C . A r t h u r . S . w a n s o n i s 
d a . H e i s d e v e l o p i n g 
e x p e r i m e n t a l p l a n t t o t r 
a p r o p e r t y a t C h e r r y C r e e k , N e v a 

P e t e r A . Y o u n g v i s i t e d G o l d e n IK>c(.jn.| i i o b e r t s o n a n d M i s s M y r a K e n -
b e r 2 6 t h . H e i s w i t h t h e N a t u r e P r o r i u t j t j ^ \ \ . „ f p u e b l o , C o l o . , w e r e m a r r i e d 
C o . a t C o t o p a x i , C o l o . T n c c e m b e r 2 4 t h a t P u e b l o . M r . a n d 

C h a r l e s N . B r o n s t e i n h a s l e f t i l u ! O a r J ^ „ ( ' i o h c r t s o n w i l l m a k e t h e i r h o m e a t 
field S m e l t i n g C o . a t G a r f i e l d , U t i i l i . f l i j l r V , , ' v o \ w h e r e M r , R o b e r t s o n h a s a c -
p r e s e n t a d d r e s s i s A p t . 8, 1364 D ^ ' w u i n s ^ ' - V ' f ; , ! •\ p o s i t i o n w i t h t h e R , M . C a t l i n 
S t r e e t . D e n v e r , C o l o . 'f^^^^^ ^ j j , c o . 

' 14 . t IU -^r^ [ { o b i n s o n a n d M i s s A g n e s M a r i e 

A . R . B r o u s s e a u b a s b e e n d isc i i ;u - ; ; ( ' ( j [n ra id \ \ 'o t i r l , o f D e n v e r , w e r e m a r r i e d a t 
f r o m t h e a r m y a n d h a s l o c a t e d a i l ln 'm-^St H i i r u i i i m s ' C h u r c h o n D e c e m b e r 2 8 t h . 
b o l d t , A r i z . • viva. R o b i n s o n w i l l m a k e t h e i r 

B . R . C r u t c h e r h a s r e t u r n e i 
Q u e e n s t o w n , T a s m a n i a , w h e r e 
s t a l l e d a e l e c t r o l y t i c z i n c l e a c h i n 
f o r t h e M t . R e e d a n d R o s e b u r y 
& S m e l t i n g C o . 

E d w a r d V . G r a y b e a l h a s m o v e 
G r e a t P a l l s , M o n t a n a , a n d i s l o c 
33 R i c h m o n d A v e n u e , A r r o c h a r , S l ; t u ; i i | 

I s l a n d , N e w Y o r k . | : i a r n ( i o u . a l t h o t h e r e h a s b e e n k e e n r i v -
C h a r l e s P . O r a m i s a s s i s t a n t c l i cn i i f i t ^ab -v J i n i o n g t h e c a n d i d a t e s f o r t h e t e a m . 

- ^ J r f ^ ^ i f T ^ * ^ " " ^ ^""^ a e t i c e g a m e s h a v e b e e n p l a y e d 
b m i t h h e l t t , U t a h . i ^ ^ , . ^ ^ ^ ^ j ^ , , ^ , .g ;^ ^^-^^^^ ^ ^ ^ ^ ^ ^ D e n v e r . 

„ -, ' ' s h o w n I m p r o v e m e n t i n e a c h 
b a m u e l J . B u r r i s a n d M i s s 1 r i iz , : ! | j . i ,^ . ( . , , , , , i i im g a m e . B y t h e t i m e t h e s e a -

S m i t h , o f S a l t L a k e C i t y , U t a h , w.>ref.,^„i o))<-n-^ t h e y s h o u l d b e i n g o o d f o r m 
M n . ^ . n ° o ^^'T^'^': ?,^th. (,,,,,-i<. a n y V a r s i t y t e a m i n t h e c o n f e r -

f n r t h i T T ? ' , ^ ' ^ ' ' n I""^i"" ' 'ov-^eucc. T l ' C first g a m e w i l l h e o n J a n u a r y 
f ,P.f lo^fn,S? f i ^ ' ' ' , ^ e m a k e . h i s | ; i , . L ( i o i d e i i , w h e n M i n e s t a c k l e s B o u i -
h e a d q u a r t e r s a t S o m e r s e t , C o l o . 

B r e e s e R o s e t t e ' s p r e s e n t a d d r e s 
A , P a r k C i t y , U t a h . 

h o m e a t M u l l a n , I d a h o , w h e r e M r . R o b i n ­
s o n b a s a c c e p t e d a p o s i t i o n a s a s s a y e r 
w i t h t h e G o l d H u n t e r M i n i n g & S m e l t i n g 
C o . 

E X - M I N E . S . 

'14. 
G e o r g e M e l l e n w a s a G o l d e n v i s ­

i t o r r e c e n t l y . H e i s - a t p r e s e n t a t 1616 
P e a r l S t r e e t , D e n v e r , C o l o , 

D r , W . I . R o b i n s o n , A s s i s t a n t P r o f e s s o r 
o f G e o l o g y , h a s r e s i g n e d t o t a k e a p o s i ­
t i o n w i t h t h e M i c h i g a n G e o l o g i c a l S u r ­
v e y . T h e v a c a n c y l e f t b y D r . R o b i n s o n 
w i l l b e filled h y H a r o l d P . C r o o k s , o f t h e 
T J u i v e r s l t y o f I l l i n o i s . 

By F . A . L i t c h e n h e l d , ' 2 0 . 

Thuri f a r b a s k e t b a l l h a s a t t r a c t e d l i t t l e -

sdcr . T l i i ; • r> m— g a m e s h o u l d p r o v e a b a t t l e 
^ o « ; o ; h i ' s t a r t t o finish. B o t h t e a m s w i l l 

TT . t h e final w h i s t l e h a s b l o w n 
G . H . V a n D o r p v i s i t e d G o l d e n n h a v e b e e n t h r u a r e a l g a m e ; 

'16. 

R . H . M i l l e r o f G r e a t F a l l s , M o ­

l t e d i n G o l d e n d u r i n g t h e h o l i d a y t 

'17. 

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

vifi-l C ' a n i i i i n D u n n w i l l l e a d t h e t e a m . H e 

p w i l l p l a v f o r w a r d . A l t h o s m a l l h e h a s 

i(!riong!i s p e e d t o m a k e u p f o r h i s s i z e . 

M a x T . H o f i u s h a s r e t u r n e d t o h i ^ ^^'^^^^ ' f a u l t " — h e i s d e a t h o n 
i n B e l i z e , B r i t i s h H o n d u r a s C A [ f p ^ " a « l ' " t H . If h e d o e s n o t g e t t e n o r t w e l v e 
w i l l h a v e c h a r g e o f a n o i l e x p l o i ' i . l i o i u ' ' * ' ' " ' " ' ^ ' ' ' ' " ^ ^ ^ ^ ^ C o a c h G l a z e b e g i n s 
p a r t y . | f o vnm-v. S o f a r G l a z e h a s n ' t a g r a y 

'18. 

M r , a n d M r s . D , D , R i d d l e a n a u o t h e r f a s t m a n w h o i s t r y i n g 
t h e a r r i v a l o f a fine b a b y b o y o n i i o - i m- lou t I'or l o r w a r d , w i l l m a k e a g o o d r u n n i n g 
b e r 1 4 t h a t S a i n t A n t h o n y ' s H o s ) ) i i : i l i n p u l c f o r D u n n . T h e p a i r s h o u l d b e h a r d 
i J e n v e r . j f o r , i „^ n r a r d s t o s t o p . 

'"IQ- I ' i ' l m f , ! i ; !rd p o s i t i o n i s h e i n g h o t l y c o n -
G e o r g e R.. R o l l a n d M i s s N i n a f l a c k - : t c £ i r u d b v G a l u c c i , D a v i s , E . B u n t e a n d 

l a n d w e r e m a r r i e ^ d a t t h e b r i d e ' s h o n u - i n fKhntlot : . l i i . B u n t e a n d R h o d e s a r e l e t t e r 

a t i n g d e p a r t m e n t o f t h e M i d w e s t O i l C o . ^ \ ,, , ^ -r, . i- -u^-
O t t o H . M e t z g e r h a s r e t u r n e d l o h i s „ „ f - ^ " " ^ B r y a n t a r e fighting i t 

h o m e a t M e e k e r , C o l o . , f r o m E l y \i'V.i?Z ' ' ' ^ ^ ^ " ^ ^ ^ p o s i t i o n . B u n t e i s a 
A f t e r a s h o r t v i s i t h e w i l l l e a v e f o r C u b i i . l V • ' " ' ' " ^ ^ " ^ c a p a b l e o f 
w h e r e h e h a s a c c e p t e d t h e p o s i i i o n o f f l i ^• '̂̂ "'•'' ^ i ^ a r d , c e n t e r o r f o r w a r d , 
m i n i n g e n g i n e e r w i t h t h e M i n a s d e M a l M - L , ' ' ' • ' ' • ^ ^ ^ ^ ^ " ^ i " p r o b a b l y u s e h i m 
h a m b r a , a t P i n a r d e l R i o p^ ' ior i^ iu - n e e d s h i m m o s t , B r y a n t i s a 

n e w m a n a n d i t i s i n d e f i n i t e l y k n o w n 
w h e t l i e r o r n o t h e w i l l s t a y i n s c h o o l . 

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

B e n j a m i n , o n e o f t h e s e , h a i l s f r o m t h e 
l a s t y e a r T e a c h e r s ' t e a m . H e i s a f o r ­
w a r d , f a m o u s f o r h i s l o n g . s h o t s . I f h e 
r u n s t r u e t o f o r m h e w i l l b e a v a l u a b l e 
m a n t o t h e M i n e s . 

T h e P i - e s h m e n h a v e a s t r o n g t e a m . 
T h e y w i l l b e e l i g i b l e f o r t h i s y e a r ' s 
b a s k e t b a l l t e a m w h e n t h e s e c o n d s e m e s ­
t e r s t a r t s . 

M I N E S B A S K E T B A L L S C H E D U L E 
F O R 1920 S E A S O N . 

J a n . 3 1 — U n i v e r s i t y o f C o l o r a d o a t 
G o l d e n . 

F e b . 7-
F e h . 14-
P e b , 2 1 -
iVTarch 

B o u l d e r . 

M a r c h 1 3 — C o l o r a d o 
r a d o S p r i n g s . 

M a r c h 2 0 — A g g i e s a t G o l d e n . 
M a r c h 2 7 — D e n v e r U n i v e r s i t y a t G o l d ­

e n . 

- C o l o r a d o C o l l e g e a t G o l d e n . 
- A g g i e s a t F t . C o l l i n s . 
- D e n v e r U n i v e r s i t y a t D e n v e r . 
6 — U n i v e r s i t y o f C o l o r a d o a t 

C o l l e g e a t C o l o -

C O N F E R E N C e A D O P T S B O X I N G . 

P r o f . R o g e r H . M o t t e n , R o c k y m o u n ­
t a i n d e l e g a t e t o t h e N a t i o n a l C o l l e g i a t e 
A s s o c i a t i o n c o n v e n t i o n , m a d e a r e p o r t o n 
h i s t r i p . P r o f e s s o r M o t t e n t o l d o f t h e 
a d o p t i o n o f b o x i n g a n d w r e s t l i n g a s 
m a j o r i n t e r c o l l e g i a t e s p o r t s . H e a l s o d e ­
c l a r e d t h a t h i s p l e a a g a i n s t t a k i n g W e s t ­
e r n a t h l e t e s t o E a s t e r n s c h o o l s b y fiat-
t e r i n g o f f e r s w i t h p e c u n i a r y r e w a r d s h a d 
m e t w i t h f a v o r a b l e i n d o r s e m e n t . I m m e ­
d i a t e l y a f t e r h e a r i n g P r o f e s s o r M o t t e n ' s 
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r e p o r t , t h e c o n f e r e n c e a d o p t e d b o x i n g 
a n d " W r e s t l i n g a s m a j o r s p o r t s i n o u r 
s c h o o l s , 

i n t h e 1 4 5 - p o u n d c l a s s . C l o t h i e r w i l l hcl 
d o w n t h e 1 5 8 - p o u n d e r s . 

B O X I N G . 

R o p e r , w h o h a s h a d c o n s i d e r a b l e e x ­
p e r i e n c e i n t h e a r t o f b o x i n g h a s a s e t 
o f h u s k i e s t r a i n i n g u n d e r h i m . A m o n g 
t h e m a r e P e e t , a f r e s h m a n , w h o i s t r y ­
i n g o u t i n t h e 1 4 5 - p o n n d c l a s s ; C u n n i n g ­
h a m , B e v e n , L e v i n g s a n d A d a m s o n i n t h e 
1 2 5 - p o u n d c l a s s . B o t h L e v i n g s a n d A d a m ­
s o n a r e v e t e r a n s f r o m l a s t y e a r ' s b o x i n g 
c l a s s . I n t h e 1 3 5 - p o u n d c l a s s w e h a v e 
H a r r o n , a n e w m a n a t t h e g a m e h u t a 
w i l l i n g " m i x e r . " S t r o c k h a s h a d a y e a r ' s 
e x p e r i e n c e a n d h a s g i v e n a g o o d a c c o u n t 
o f h i m s e l f i n p r e v i o u s y e a r s . H e b o x e s 

W R E S T L I N G . 

G r e a t i n t e r e s t i s t a k e n i n t 
l i n g g a m e . T h e r e a r e s e v e r a l c a i n i i d i m 
o u t u n d e r p e r s o n a l i n s t r u c t i o n o f Scral];^ 
a n d T e r r y w h o h a v e h a d e x p e r i o n c i s 
l i u o w t h e g a m e w e l l . B o t h ha"' 
i n t h e D . A . C . t o u r n a m e n t s . A 
l i k e l y m e n o u t f o r t h i s b r a n c h oT s j i | | 
a r e T h o m p s o n , T e r r a z a s , S a v a g < \ 1 ' ; i r i | 
a n d t h e C r a w f o r d b r o t h e r s . 

D u a l m e e t s l i a v e b e e n a r r a n j ' . c i l u i \ 
t h e U n i v e r s i t y o f C o l o r a d o a n d I Jeny* 
U n i v e r s i t y . C o l o r a d o C o l l e g e w i l l [n\f 
a b l y h a v e a t e a m l a t e r t o c o m 
M i n e s . 

BjiBlEK, B E N K Y C. 

Coronado Bldg . , 
Duiiver, Colo. 

HAMM017D, JOHIT B A V S 
Milling Hu^ineer. 

71 Broadway, 
New Tork. 

CliuBiist ana Assayer. 
I-3S Lawrence Street, 
ver, Colo. 

SOLICITORS WANTED—If you want a good selling article that shoul 
every home, send your name on a postal card and get our proposition. 

KB-

BlJTIiEB, G- M O N T A G U E 
Mining- and Geological Eng-ineer. 

n College of Mines and Engineer-
iii,'^, Un ive r s i t y of Ar izona , Tucson. 

minat ions and problems i n v o l v i n g 
poi'sistence, change i n character, and 

of ore. 

Pi i imonds and other gems secured f o r 
Miners or t l ie i r f r i ends at reduced 
rates. 

J . P . R A W L E Y & C O . I l l North Market Street, < IIIC'Ar 

I M P O R T E R S 

(lOKlI'V. AltTHtTH V. 
• • nber Harper , Macdonald & Co., 

Min ing Engineers , But te , Mont . 

E X P O R T E R S 

M A K E O U R S T O R E Y O U R H E A D Q U A R T E R S F O R A L L 

L A B O R A T O R Y R E Q U I R E M E N T S . 

R u b b e r A p r o n s — S c i e n t i f i c I n s t r u m e n t s — C h e m i c a l s — 
G l a s s w a r e — M e t a l l u r g i c a l C l a y G o o d s — F i l t e r P a p e r 

T H E D E N V E R F I R E C L A Y C O M P A N Y 
1742-1746 C H A M P A S T R E E T , D E N V E R , C O L O R A D O 

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

Mining Engineer. 

J-!:uicock, M i c h . 

H . K . S T RO K CK 
Consulting' Industrial Manager. 
ProMems of Finance, Organizat ion, 
Product ion, Labor and Account ing . 
743 Conway Bldg. , Cliicago, IU. 

M O N T A N A l^AB ORATOR'S' CO. 
E . E . BXiUMENTHAXi 

Chemist and Assayer. 
Pl i i l l i p sbu rg , Mont . 

H O R A C E E . F A T T O N , Fh-U. 
ConEfulting Mining Geologist, Investi­
gation of Oil and Metal Deposits. 
911 Foster B ldg . , 
Denver, Colo. 

T A Y L O R , F R A N K B. 
Geolog'ist and Oil Espert. 
Reports and Investigations. 
B o x 325, Casper. "Wyo. 

W A L T M A N , "W. D. 
1215 F i r s t Na t iona l B a n k B ldg . , 
Denver, Colo. 
Phone Ci iampa 5236. 

I JEFFERSON COUNTY POWER 
[ AND LIGHT CO. 

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

-WOEE, ELARRY J . 
Mining. Engineer. 

Rocky Mountain Club, 
New York. 

W a t c h R e p a i r i n g 
F i r s t - C l a s s W o r k G u a r a n t e e d 

J. TIERNEY 
Jeweler 

R e a s o n a b l e P r i c e s G o l d e n , C o l o r a d o 

LUTHER H E R T E L 
Clothier and Furnisher 

S o l e A g e n t s : A r r o w C o l l a r s a n d S h i r t s 
" S I N C E R I T Y " C L O T H E S 

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

T H E 

KOENIG MERCANTILE CO. 
Grocers 

C o r n e r W a s h i n g t o n A v e n u e a n d 1 2 t h S t . 

T e l e p h o n e s : G o l d e n 69 a n d G o l d e n 9 

D E L i C i O U S C A N D I E S . 

To develop bra in and muscle, we ; 
a l l students of the School of Mines 
food bought of The John Thompson Groog 
Stores Co. I t can be rel ied on as 
pure, hea l t h fu l and nourishing, and the 
their goods clieaper than most of the ; 
in the State. They manufacture Cand 
Cream, Fancy Calies and Ea l i e ry (!or-$ 
equal to many higli-toned caterers, an 
at about hali ; tlie other fe l low 's pr ic 

Fo r Social funct ions , or f o r your 
g i r l — t r y their Chocolate B o n Bonf 
Cream and Eal tery Goods, 

A l l the eatables and drinltables 
Dutch L u n c h , Cigars , Tob.accos, etc. 

P h o n e G o l d e n 1 8 7 

SOREN SORENSON 
S t a p l e a n d F a n c y 

Groceries 
1214 W a s h i n g t o n A v e . 

Demonstrate wliei-e i t pays to advertise. B y iden t i fy ing yoursel f and the Mines Maga; 

O f f i c e a n d R e s i d e n c e , C o r . 1 5 t h a n d 

F o r d S t r e e t s 

DR. PAUL MEYER 
Physician 

P l i o n e G o l d e i i 2 1 G o l d e n , C o l o r a d o 

P A T E N T S . ~ 
H o o k l i ' t a n d i n f o r m a t i o n f r e e . H i g h e s t 

r eCc rcnccs . J3est r e s u l t s . P r o m p t n e s s as­
s u r e d . S e n d d r a w i n g s ' o r m o d e l f o r p r e ­
l i m i n a r y e x a m i n a t i o n . 

WATSON E. COLEMAN 
Patent Lawyer 

621 F S t r e e t , W a s h i n g t o n , D . C . 

T H E 
.T. H. LINDER HARDWARE CO. 

Hardvî are, Plumbing, Heating 
G o l d e n , C o l o r a d o 

A , H . D y e r , P r o p r i e t o r 

CITY TAILOR SHOP 

Cleaning, Pressing and Repairing 

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

O f f i c e H o u r s : 9 t o 12 a , m . , 1 t o 5 p . m . 

P h o n e G o l d e n 1 6 4 W 

DR. LESLIE C. ANDERSON 
Dentist 

R o o m s 9 a n d 10 , o v e r R u b e y B a n k 

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

T e l e p h o n e G o l d e n 72 

CITY MEAT MARKET 
1118 W a s h i n g t o n A v e , 

M e a t s , F i s h , P o u l t r y , V e g e t a b l e s , 
B u t t e r a n d E g g s — O y s t e r s i n S e a s o n 
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N E W Y O R K 

W o r k s : P e r t h A m b o y , N . J . 

96-n% 
C Y A N O G E N 51-52 P E R C E N T 

i i 

S O D I U M C Y A N I D E 96-98 P E R C E N T 
IN E G G F O R M , E A C H E G G W E I G H I N G 

O N E O U N C E 

C Y A N O G E N 51-52 P E R C E N T 

H E A D Q U A f l T E R S F O R S C H O O L O F M I N E S 

60OKS A N D S U P P L I E S 

S u b s c r i p t i o n s T a k e n to A l l M a g a z i n e s and P e r i o d i c a l s 

M a i l O r d e r s P r o m p t l y A t t e n d e d T o 

F . B . R O B I N S O N 
G O L D E N , C O L O R A D O I 

T H E 

" W H E R E T H E M I N E S B O Y S M E E T " 

S T O R E 

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

Goo 
lower coaltn=' 
cconoriiicallv 

Eliiiiiiia""; 'I 
work ill ri''"l' 
ing [!.•• 
UFcful in ]••'• 
[ooni-aii 
eiTftf 111' 

avnid Inatliii;; 
l.imJsoiit^"*' 
,nor« rffpiJIy 
\jy haiiii-*""" 

ine profitably a 
•OU could work 
any oilier way. 
difficulties ol 
I seams, keep-
t of the rooms, 

lorigwali and 
mining, wiicr-

ilions lor any 
; desirable to 
I the face. 

H oi coai much 
lan 13 possible 
ing, and that 

Loads Your Pit Cars Out on the 
Entry. Saves Labor and Expense — 
Speeds Development and Production. 

means higher production from 
a given numher ol working 
places, more frequent cleaning 
up of each place for culling 
again, and a reduction ol the 
territory to be served by each 
mining machine. 
There are also the big savings 
due lo the avoidance ol track-
layii-g and rool-or-hot toni-tak­
ing in rooms. 

rnff.-r»H/ a/l,i/iniases in diger-
Let vs go into 
s viilh you. 

01 \A 

GOODMAN MANUFACTURING COMPANY 
P I T T S B U R G H 
NEW IfORK 

CINCIIItNATI 

48rH T O 49TH S T R E E T S O N H A L S T E D 
C H I C A G O . ILL. 

C H A t n - E S T O N , Vi. V f l . S i A T T L E 

B I H M I N Q H A M 
S T , L O U I S 

D E N V E R (77) 

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

M H D 
MBCHADSE 

3 )U, DRAIN 

D o r r D u p l e x C l a s s i f i e r , M o d e l " C " ( P a t e n t e d ) 

A M A C H I N E O F R E I V I A R K A B L E F L E X I B I L I T Y 

U s e d i n c l o s e d c i r c u i t w i t h r e g r i n d i n g m a c h i n e s , i t c a n b e a d j u s t e d t o m a k e 
c l o s e s e p a r a t i o n s b e t w e e n 48- a n d 2 0 0 - m e s h . I t w i l l p a y y o n t o 

b e c o m e t h o r o u g h l y a c q u a i n t e d w i t h D o r r M a c h i n e s . 

T H E D O R R C O M P A N Y 
812 to 824 C O O P E R B U I L D I N G , D E N V E R , C O L O R A D O 
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Je f f rey S e l f - A l i g n i n g D u s t - P r o o f D y n a m o T y p e 

of Bear ings , m o u n t e d on cast - iron s tands 

You Can Depeiic 
On Jeffrey DusI 
Proof Dynamc 
T y p e Double-
Ring Oi led Fan 
Bearings 

T h e y r e q u i r e a t t e n t i o n o 

o n c e e v e r y t w o t o t h 

w e e l i s . 

T h a t ' s a n o t h e r f a c t t o e 

s i d e r w h e n y o u ' r e i n t h e n: 

k e t f o r a M i n e F a n . 

T h e J e f f r e y s e l f - a l i g n i n g - d i 

p r o o f d y n a m o t y p e h e a r l i 

s a v e t i m e f o r t l i e a t t e n d a n t I 

j u s t a s t h e J e f f r e y S t e p p e d I 

M u l t i - B l a d e d W h e e l s a ' 

p o w e r f o r t h e o p e r a t o r . 

W e h a v e a n u m b e r o f hu. 

t i n s d e s c r i b i n g o t h e r p o i i 

a b o u t J e f f r e y M i n e F a n s , 

I n s t r a t e d w i t h a c t u a l i n s t a l 

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

r e s u l t s . 

W e s h a l l b e g l a d t o s e n d y 

c o p i e s — a d d r e s s 

The Jeffrey 
M f g . Co. 

9 5 0 N o r t h F o u r t h S t . 

C o l u m b u s , O h i o 

D e n v e r O f f i c e : 

F i r s t N a t i o n a l B a n k B I d i j . 

M A N U F A C T U R E R S O F 

PIG IRON, BLOOMS, 
BILLETS 

S T E E L R A I L S — A L L W E I G H T S — A N G L E A N D 

S P L I C E B A R S , B A R I R O N 

M I L D S T E E L , T W I S T E D B A R S F O R R E I N F O R C E ­

M E N T , P I P E B A N D S , A N G L E S 

A N D C H A N N E L S 

T r a c k S p i k e s a n d Bol ts , W i r e N a i l s , C e m e n t - C o a t e d 

N a i l s , P l a i n a n d B a r b W i r e , Ba le T i e s , 

F i e l d F e n c e , P o u l t r y N e t t i n g , C a s t 

Iron P i p e and C o k e 

M I N E R S O F 

A ithracite and Bituminous Coals for 
Domestic, Steam and Smithing Purposes 

G E N E R A L O F F I C E S 

Boston Building Denver, Colo 



Moim-fleneiBloi set mounied on 
SUPp!>̂ i>8 power for lilting m.vnS 

Oectrically-TLeated g1ue-pot3 

are used in pariem shops 

m la nr. 

, oper' 
1 two 
er mo-

eparalea 
from iron. 

THE marvels of electricity liave revolutionize 
manufacturing industries. With belts andpulk 

placed by electnc motors operating automatic—« 
human—machines, many a slow and tedious process)-, 
been eliminated. 

The Crane Company's plant at Chicago —elc' 
throughout—is a model o£ industrial efiiciency. 
10,000 horse-power of driving energy isbroughtby ih; 
small wires from a distant power plant. Then elec 
drives the machinery which handles the coal for Iiet 
ing, cuts the steel, sifts the sand and sorts the m; 
•—in fact does everything from scrubbing the floor 
winding the clock. 

Such an institution is marvelous — superhuman—-m 
thus by the man-multiplying force of electricity, 
General Electric Company has been instrumental in efii 
ing this evolution by developing efiicient electric gei 
ating and transmission apparatus and by assisting in 
appHcation of electricai energy to a multitude of neect f-i 

A n d p r e f e r r e d S e r v i c e to IVIines M e n a n d M i n e s E m p i o y e r s E v e r y w h e r e 

W I R T ; or W R I T E U S R E G A R D I N G Y O U R O P E N I N G S 

S t a t i n g R e q u i r e m e n t s of Pos i t i on and S a l a r y P a i d ' 

W e W i l l R e p o r t U p o n B e s t M e n A v a i l a b l e Immedia te ly 

Practical miners produced and perfected the Waugh 
family of rock driils and drill-sharpeners, and practical 
miners everywhere know that for speed, economy and 
al l round efficiency they have no rivals. 

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



G E N E R A L C H E M I C A L , C O M P A N Y , S ' U C B S S O R S 

Manufacturers of 

COMMERCIAL SULPHURIC, 

(Any Strength including Oleum) 

MURIATIC and NITRIC ACIDS, 

MIXED ACID, 

(Any Formula) 

E L E C T R O L Y T E , 

STRICTLY CHEMICALLY PURE 

SULPHURIC, HYDROCHLORIC and 

NITRIC ACIDS and AMMONIA, 

AQUA and ANHYDROUS AMMONIA, 

SALT C A K E and NITRE CAKE 

GRADE A ELECTROLYTIC ZINC, 

WESCHEMCO BRAND, and ZINC DUST 
Buyers of 

MIXED ZINC-LEAD-IRON SULPHIDES 

DENVER, C O L O R A D O , U 


