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A DEPENDABLE UNIT FOR 
HIGH PRESSURE PUMPING 

THIS FAIRBANKS-MORSE direct comicctcd motor pump unit I3 
designed to oporato clliciontly in heavy servico against high heads. 
Pump haa horizontally split caslni?-—gives easy access to pai'ta. Motor 
haa righl cast frame—solid metal I'otor "cage" winding. FAIRBANKS-
MORSE QUALITY baclis up the complete unit—no divided responsi­
bility. 

pairbanks, ^orse 
1735-43 Wazee Street Denver, Colorado 

Goodrich " C O M M A N D E R ^ ^ A i r Drili Hose 
intensifies ore and coal production in tlie 
following manner: 

( 1 ) Its superior construction erases Delay. 
Sturdy in body and tough in cover, 
" C O M M A N D E R " needs no wire-winding. 
This absence of wire is a genuine timcsaver, 
If a heavy rock falls on " C O M M A N D E R " 
it simply bounds away; if it falls on a wire-
wound hose it crushes the wire and closes" 
the tube, possibly fractures it. 

(2) Being vAthout wire, it is more flexible—• 
easier to handle. 

(3) It can he dragged over the roughest sur^ 
faces without injury to the cover. 

(4) Oil suc\ed in from the compressor cannot 
ajfect the inner tube. 

" C O M M A N D E R " stands alone as the 
economic air dril l hose. Abundant proof 
sustains this statement. May we send you our 
Mining Catalog showing " C O M M A N D E R ' S " 
advantages in detail ? 

A i r D r i U H o s e 

T H E B. E. G O O D R I C H R U B B E R C O M P A N Y 
Akron, Ohio 



for Your 

Jjaboratory tests on properly designed 
apparatus enable you to determine the 
m i l l i n g process best adapLed to your ore 
belore bu i ld ing tHe mi l l—they help you 
regulate every step of tiie process f o r 
highest etflciency—and the cost is ins ig ­
nificant as compared w i t h a m i l l run. 
M A S S C O I-^aboratory M i l l m g Equipment 
saves money, and mininii^es the possi­
b i l i t y of f a i l u r e in ore treatment—why 
not equip your laboratory w i t h M A S S C O 
ore test ing specialties? 

W I L P L E T T A B i E Ho. 13 
A laboratory size W i l f l e y complete in 
every detail—enclosed head m o t i o n -
t i l t i n g device—and two interchangeable 
deelts w i t h W i l f l e y roughing and flnish­
ing r i f f l e s — a duplicate of our large ta­
bles at a low cost that w i l l surprise, you. 

T H E McCOOZ. P U L V E K I Z E B A N D 
S A M P S O N C I t U S K E B 

Two machines tbat enable you to quick ly 
prepare the pulp f o r testing purposes, 
crushed or ground to any desired de­
gree oi; lineness—they can be depended 
upon f o r long service. 

T K £ B U T H 
P I O T A T I O N M A C H I N E 

Consis t ing of an agi ta t ion com­
partment, impel ler and spitz­
kasten furn ishes an ideal out-
lit f o r determining' the flotative 
properties of any ore and the 
effect of various oils and rea­
gents. The pulp thoroughly 

m i x e d w i t h a i r 
drawn down the hol­
low impel ler sha f t 
is a e r a t e d a n d 
forced i n a steady 

stream toward the 
spitzi iasten stnd 
f r o t h discharge 
l i p — i t i s a cpm-

P plete laboratory 
' m o d e l of t h e 
k large R u t h M a -
I chines. 

W r i t e f o r our Bu l l e t in s . Massco Eqnipment inclucles every laboratory rectuirement. 

S E N V E B , C O I ^ O B A B O 

N e w Y o r k Offlce: 43 Broadway A Service Sta t ion w i t l i i n xeacli of you. 
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Gulf Coast Salt Domes 
By Albert G. Wolf, '07. 

T h e economic i m p o r t a n c e of G u l f Coas t 
gait domes v^as first r e cogn i zed w h e n 
enormous w o r k a b l e sa l t depos i t s .we re 

: d iscovered i n some of t h e m i n L o u i s i a n a . 
T,ater, su lphur was d i scove red i n a dome 
:.at Su lphur , L a . , and was first success­
f u l l y ex t rac ted by tbe F r a s c h process i n 
1894. g T h e p r o d u c t i o n of s u l p h u r there 
-soon became so great, a n d the cost so 
low, that the S i c i l i a n , s u l p h u r mi i i e s , pre­
v ious ly the l a rges t p roducers of su lphur 
i n the w o r l d , p r a c t i c a l l y ceased to ex­
port to the U n i t e d States . N o w tbe G u l f 
Coast deposi ts supp ly tbe greater por­
t ion of the wor ld ' s su lphur . N e i t h e r of 
these d i scover ies , however , c rea ted any 
general pub l i c in te res t i n sa l t domes. - I t 
r ema ined f o r the c o m p l e t i o n of the L u c a s 
gusher, by Capt . A . F . L u c a s , on S p i n d l e 
Top, a- s a l t dome nea r B e a u m o n t , T e x a s , 
to b r i n g these domes Into t h e l i m e l i g h t . 
T h i s gusher came i n J a n u a r y 10, 1901, 
m a k i n g 75,000 ha r re l s of o i i a day, a n d 
c rea t ing in tense exc i t ement , i n the o i l 
wor ld . A s f a s t as r i g s c o u l d be pro­
cured, a l l the more p r o m i n e n t domes 
were d r i l l e d , and m a n y of t h e m devel­
oped in to la rge o i l -p roduc ing flelds. 

A t the present t ime , t w o of tbese domes 
supply Its w i t h cons ide rab le salt , and 
-others have p r a c t i c a l l y an i n e x h a u s t i b l e 
supply f o r the fu tu re . T h r e e others , one 
i n L o u i s i a n a , and two i n T e x a s , produce 
the m a j o r i t y of the en t i re w o r l d ' s su l ­
phur s i i p p l y ; m a n y of the others are add­
ing m a t e r i a l l y to the o i l p r o d u c t i o n of 
the U n i t e d • States. U n d o u b t e d l y m a n y 
more domes are s t i l l to be d i scove red 
beneath the flat coas ta l p l a i n . 
, In v i e w of t he i r economic impor t ance , 
and despi te tbe f a c t tha t m u c h has heen 
already w r i t t e n ^bout these coas ta l 
domes, the w r i t e r be l ieves t ha t a gen­
e ra l d e s c r i p t i o n of them, i n c l u d i n g the i r 
d i s t r i bu t i on ; o r i g i n , s t ruc ture , and m i n ­
eral p roduc t ion , w i l l be of in t e res t to 
some of the readers of the Co lo rado 
School of M i n e s M a g a z i n e . T h e subjec t 
is so b road tba t o n l y a b r i e f t r ea tmen t 
can be g i v e n to e a c h s u b d i v i s i o n . A bib­
l iography , w h i c h , t hough qui te i n c o m ­
plete, i s appended f o r those w h o w i s h 
to m a k e a de ta i l ed s tudy of these pecu-
har s t r u c t u r a l f o r m a t i o n s . 

Guif Coast Topography and Distribution 
of Domes. 

T h e domes here d i scussed l i e w i t h i n a 
belt not over 75 m i l e s w ide , ex t end ing 
in l and f r o m the G u l f of M e x i c o , i n the 

states of L o u i s i a n a and Texas , and f r o m 
wes t of the M i s s i s s i p p i R i v e r to the R i o 
Grande . T h e w i d t h of th i s be l t i s i n ­
d ica ted i n P i g . 1 b y the d i s t ance be tween 
the G u l f shore and the a r b i t r a r i l y d r a w n , 
h e a v y dot-and-dash l ine , aud tbe p o r t i o n 
of the be l t shown conta ins a l l the i m ­
por tan t domes, at least those f o u n d to 
be of impor tance ' to date. . 

M o s t of tb is bel t i s an e x t r e m e l y flat 
coas ta l p r a i r i e . E x c e p t where, s t reams 
bave cut d o w n to an e l eva t ion app rox i ­
m a t i n g sea.-levei; f o r m i n g banks , tbe un­
t r a i n e d eye c a n s c a r c e l y d i s t i n g u i s h any 
change i n e l eva t i on . ' T h e r i v e r " v a l l e y s " 
are broad , and but s l i g h t l y l o w e r t ha n 
the rest of the su r f ace . , T h e s e are 
c a l l e d "bo t tom l a n d s " or " r i v e r bot toms," 
and are eas i ly d i s t i n g u i s h e d b y a change 
i n vege ta t ion , e spec i a l l y i n an inc reased 
g r o w t h of S p a n i s h moss on the oak a n d 
other t rees. 

It i s no wonder , therefore , t ha t i n a 
coun t ry so fiat, more or less c i r c u l a r or 
e l l i p t i c a l , e levat ions 10 feet to, i n one 
case, 85 feet , above the genera l sur­
r o u n d i n g • l eve l , shou ld be c a l l e d 
"mounds , " " r i d g e s " and " b i g h i l l s . " 
These are the G u l f Coas t sa l t domes, and 
are the chief topograph ic f ea tu re of the 
reg ion . 

A f t e r a number of domes h a d been dis­
covered, i t became ev iden t tha t they were 
loca ted a long nor theas t -southwest l ines 
r o u g h l y p a r a l l e l w i t h the B a l c o n e s f a u l t 
and a long i n t e r s e c t i n g p a r a l l e l l ines , as 
shown i n F i g . 1. I n th i s flgure tbe b r o k e n 
l ines are h y p o t h e t i c a l f a u l t l ines , no t ex­
posed on the su r f ace on account of the 
depos i t ion of l a t e r sediments , and be­
l i eved to be f o r m e d by subs idence i n the 
p i t c h i n g t rough of the M i s s i s s i p p i E m b a y ­
ment area. T h e r o u n d spots represen t 
the p r i n c i p a l sa l t domes. T h i s ! r egu l a r 
d i s t r i b u t i o n i s n o w gene ra l l y accepted as 
i n d i c a t i n g some r e l a t i o n be tween the 
domes a n d the m a i n s t r u c t u r a l f ea tu res 
of the coas t a l bel t . 

One other t opograph ica l f ea tu re i n th is 
bol t i s the " w a v e r idges . " T h e s e are 
long , l o w , n a r r o w e leva t ions , more or less 
p a r a l l e l to each other and the shore l ine , 
o c c u r r i n g f r o m near the coast to m a n y 
m i l e s i n l a n d . T h e y were f o r m e d by w a v e 
a c t i o n a l o n g some f o r m e r or the present 
shore l i ne . Some " w i l d c a t t i n g " i s done 
on g round where these occur by people 
not acqua in ted w i t h t he i r p u r e l y s u r f l c i a l 
charac ter . 
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S u r f a c e i n d i c a t i o n s of Domes . 

T h e chief su r f ace i n d i c a t i o n , gene ra l l y 
speaking , i s the ab rup t change i n eleva­
t ion, In an o the rwise p e r f e c t l y f ia t coun­
try, a dome, even i f o n l y e igh t or t en 
feet h igh , is qui te no t iceab le to the 
t r a ined eye i f an unobs t ruc t ed v i e w can 
be had . T h e dra inage , also, i s a good 
ind ica to r of h i g h g round . S o m e t i m e s the 
l)<;nding of t w o s t reams or "bayous" 

ound a ce r t a in a rea w i l l i n d i c a t e h ighe r 
•ound tha t m i g h t not o the rwi se be no-
3ed. R a d i a t i n g s t reams w i l l a lso show 

(Ills. T h e s u r f a c e of any e l eva t ion i s 
ib le to be covered w i t h saudy so i l o r 
i l low sandy c l ay i n sha rp d i s t i n c t i o n to 
e " b l a c k l a n d " of the "bo t toms ." 
A l l s a l t domes, however , do not show 

;in an e l eva t i on on the su r face . One i n 
South T e x a s is i n d i c a t e d by a sa l t l a k e , 

e bo t tom of the l a k e be ing r o c k s a l t 
lie su r face over one i n L o u i s i a n a i s a 
,lt m a r s h . "Where domes have been 
u n d under f ia t or m a r s h y g round , some 
d ica t ion was u s u a l l y g i v e n by gas or 

o i l seepage, and subsequent d r i l l i n g 
]U'oved the exis tence of a dome. 

S u r f a c e i n d i c a t i o n s of domes, then, 
may be s u m m a r i z e d as change i n topog-

,phy (a v i s i b l e dome) , a r r a n g e m e n t of 
•ainage, change i n s o i l , sa l t l akes , and 
IS, o i l , sa l t w a t e r and s u l p h u r w a t e r 
!eps. Gas , o i l , sa l t water , s u l p h u r wa-
r, gypsum, sa i t or na t ive s u l p h u r f o u n d 

hi d r i U i n g w e l l s are a lso i nd i ca to r s , 

S t ruc tu re of Domes . 

T h e s t r u c t u r a l fea tures m a y be d i v i d e d 
t o f o u r pa r t s ; the sa l t core, the cap 

rock, tbe o v e r l y i n g sed iments , and the 
li bu t t ing sed iments . In a f e w cases tbe 

?er ly ing sediments , o r b o t h the cap r o c k 
i d o v e r l y i n g sed iments are absent. 

O v e r l y i n g sediments , f o r the m o s t par t , 
msis t of unconso l i da t ed Q u a t e r n a r y 
r a t a of sands, gumbo ( w i t h or w i t h o u t 
j u lde r s ) , beds of m a r i n e she l l s , c lays , 
:c., w i t h some sandy shales and t h i n 
^ds of ha rder c l ay sbales or o ther r o c k 

(•ailed " s h e l l " by the d r i l l e r s (mean ing a 
,-;liell of rock , not a s t r a t u m of she l l s ) . 
Home of the T e r t i a r y sed iments m a y oc-

ir above tbe cap rock . A l l these s t r a t a 
are gent ly a rched . T h e a b u t t i n g T e r t i -
f i r ies have been b r o k e n t h r o u g h h y tbe 

Lit core and bent u p w a r d at angles of 
) degrees to a lmos t v e r t i c a l . 
T h e i n t r u d e d sa l t core i s m o r e or less 
r c u l a r or e l l i p t i c a l i n h o r i z o n t a l eross-
ic t ion , w i t h r a d i i v a r y i n g f r o m one-
gh th of a m i l e to one m i l e . Its top 
opes i n a l l d i r ec t ions , the d ip increas-
ig r a p i d l y t o w a r d the flanks. T h e dep th 
) w h i c h tbe sa l t extends i s not k n o w n . 
1 some domes, sa l t is k n o w n to ex tend 

be low 3,000 feet, and at H u m b l e one w e l l 
penet ra ted sa l t to a depth of 5,410 fee t 
be fo re i t was abandoned. I n d i f f e r en t 
domes, the sa l t va r i e s f r o m a b a r d crys­
t a l l i n e to a loose c r u m b l y tex ture . 

I m m e d i a t e l y above the sa l t core, be­
t w e e n i t a n d the unconso l i da t ed sedi­
ments , i s the cap r o c k , q ' h i s ' cons i s t s of 
any or a l l of the f o l l o w i n g ; gypsum, an­
hydr i t e , dolomite , and l imes tone , the lat­
ter i n places b e i n g a l t e r ed to marb l e or 
ca ic i te . U s u a l l y g y p s u m or anhyd r i t e Is 
nex t to the sal t . T h i s c a p p i n g extends 
on ly a l i t t l e or no d is tance beyond the 
top of the sal t p lug , and i t s f o r m a t i o n 
mus t have been contemporaneous w i t h 
or l a te r t b a n the sa l t -p lug i n t r u s i o n , as 
no equ iva len t s t ra ta In the ser ies of or ig­
i n a l sed iments of tbe G u l f Coas t c a n be 
f o u n d . T h e depth at w h i c h the cap r o c k 
occurs va r i e s f r o m a f e w fee t be low the 
su r f ace i n some domes to 1,200 or more 
i n o thers . 

Origin. 
T h e poss ib le o r i g i n of these domes has 

been d i scussed at l e n g t h b y va r ious geol-
oi^ists, and is s t i l l a moot-point . M o s t of 
tbe ea r l i e r theor ies we re based on tbe 
i d e a tha t the sa l t deposi ts were f o r m e d 
con temporaneous ly w i t h or ;ust i n ad­
vance of the b u i l d i n g up of the sed iments 
i n w h i c h they occur , but, gene ra l ly 
speak ing , tba t was be fo re the t rue s t ruc­
ture of the domes was k n o w n . N o w , a l ­
mos t a l l geologis ts , w h o have s tud ied 
them, agree tha t these deposi ts are sec­
o n d a r y to the s u r r o u n d i n g sed iments . 
H o w e v e r , the t h e r m a l s p r i n g theory , ad­
v a n c e d by E d w a r d G . N o r t o n (T rans . A . 
I. M . E . , J a n u a r y , 1915), s t i l l has some 
adherents . 

I n a r g u i n g f o r or aga ins t any theo ry , 
tw^o po in t s mus t be t a k e n in to cons idera­
t ion—the cause of the u p l i f t and the 
source of the sal t . T h e u p U f t f o r m i n g 
the domes is a t t r ibu ted v a r i o u s l y to gas 
pressure f r o m be low, hyd ros t a t i c press­
ure, i sos ta t i c movements , g r o w i n g sa l t 
c rys ta l s , v o l c a n i c p l u g i n t r u s i o n , d o m i n g 
of a sa l t s t r a t u m and o v e r l y i n g s t r a t a by 
a l a c c o l i t h , ^.nd the i n t r u s i o n of the sa l t 
i t s e l f e i the r i n a m o l t e n c o n d i t i o n or a 
semi-p las t ic c o n d i t i o n . T h e i n t r o d u c t i o n 
of the sa l t i s also v a r i o u s l y a sc r ibed to 
a scend ing m a g m a t i c wate rs , a s cend ing 
a r t e s i an waters , and i n the case of sa l t 
i n t rus ions , to offshoots f r o m deep-seated, 
u n d e r l y i n g sa l t beds. 

I n s e l ec t i ng tbe mos t p l aus ib l e theory , 
a l l t he cha rac te r i s t i c s of the domes mus t 
be t a k e n in to cons ide ra t ion , name ly , the 
a r c h i n g of the o v e r l y i n g sediments , the 
p u n c t u r i n g and b e n d i n g up of the now 
a b u t t i n g s ed imen ta ry s t ra ta , the s i ze and 
shape of the sa l t p lug , the na tu re a n d 
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extent of the cap rock , a n d the d i s t r i ­
b u t i o n of the domes i n more or less reg­
u l a r l ines a long the coas ta l bel t . Jn ad­
d i t i o n , i t mus t be r emembered that no 
igneous r o c k (except a l i t t l e v o l c a n i c ash 
of u n k n o w n source) has ever heen f o u n d 
i n th i s coas ta l be l t a l tbougb hundreds of 
w e l l s have' been d r i l l e d over 3,000 fee t 
deep a n d severa l over 4,000 fee t w i t h at 
least one over 5,000 feet. 

T b e theory best c o n f o r m i n g to the ma­
j o r i t y of these cha rac te r i s t i c s , I be l ieve , 
i s tba t of i n t r u s i o n of sa i t i n a semi-
p la s t i c c o n d i t i o n f r o m a sa l t bed at great 
depth, the I m p e l l i n g fo r ce b e i n g l a t e r a l 
or compress ive th rus t suppl ied by the 

da ted sed iments o v e r l y i n g and surround 
i n g i t . T h e sugges t ion has been madrs 
tha t the anhydr i t e m a y have been l i f t e d 
w i t h the salt, as anhyd r i t e occurs w i t l 
bedded sa l t deposi ts , but tha t w o u l d no 
account f o r the gypsum, ca ic i te , l ime 
stone, do lomi te and su lphur , a l l or somi 
of w h i c h occur i n the capp ing of every 
sa l t donie, unless , of course, the sal t con 
comes to the sur face . If the f o r m a t i o i 
of the sa l t i s cons idered secondary com 
pa red to that of the s u r r o u n d i n g sedi 
n ients , t hen the f o r m a t i o n of the caj 
r o c k m a y reasonab ly be cons idered T e i 
t i a ry , and i t s depos i t ion due to cireulat 
i n g so lu t ions . 

A Gulf Coast Oii Fieid. 

w e i g h t of the sed iments a l o n g an over­
loaded sea coast . T h e l a t e ra l pressure i s 
a r e su l t of the d o w n w a r d pressure . T h i s 
t h e o r y is desc r ibed at l eng th by G . Sher­
burne R o g e r s under the t i t l e " In t rus ive 
O r i g i n of G u l f Coas t Sa l t Domes , " i n E c o ­
n o m i c Geology , September , 1918 (p r in t ed 
by p e r m i s s i o n of the D i r e c t o r , U n i t e d 
States G e o l o g i c a l S u r v e y ) . 

T h e d i s t r i b u t i o n ot the domes has a l ­
r eady been d i scussed under that head ing , 
but i t m a y be added tbat tbe B a l c o n e s 
f a u l t ( F i g . 1) is tbe most i m p o r t a n t 
s t r u c t u r a i f ea tu re of C e n t r a l Texas . Ii: 
extends f r o m the R i o Grande to the R e d 
R i v e r i n a southwest -nor theas t d i r ec t i on , 
s h o w i n g f o r hundreds of m i l e s as a dis­
t i n c t escarpment . It was f o r m e d by the 
subs idence of the G u l f C o a s t a l p l a ins to 
the southeast of i t . 

L i t t l e progress bas been made i n evolv­
i n g a s a t i s f a c t o r y theory f o r the f o r m a ­
t i o n of the cap r o c k ; w h i c h p l a i n l y does 
not be long to the ser ies of unconso l i -

E C O N O M i C M I N E R A L S C O N T A I N E D . 

Oil. 

O i l , w h e n present , m a y occur i n threi 
d i f f e r en t par ts of the dome s t ruc tu re ; in 
the cap rock , i n the loose sands abovi 
the cap rock , or i n the a b u t t i n g strats 
be low the l e v e l of the cap rock . I n on* 
dome i t may occur i n on ly one of thesi 
par ts , w h i l e i n another i n a l l three 
T h e r e i s no r egu la r i ty . In one znstauce 
at B e l l e Isle, L a . (A . F . L u c a s , " P o s s i b h 
E x i s t e n c e of Deep-seated O i l on the G u l 
Coas t , " T r a n s . A . I. M . E . , Septembei 
mee t ing , 1918), a s m a l l quan t i ty of o i l wa; 
f o u n d i n the sal t i t se l f . I n pos s ib ly one 
h a l f the present k n o w n sa l t domes o i 
the G u l f Coast , no o i l has been f o u n d . 

O n a new dome d r i l l i n g f o r o i l is usu 
a l l y done on the top, f o l l o w e d la te r b j 
deeper holes on the f l anks . T h e oi 
w e l l s tha t are d r i l l e d to the oi l -bear iuf 
s t ra ta , above the cap r o c k a n d In the c a i 
rock , v a r y i n depth f r o m 500 fee t to 1,200 
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feet. Some m a y be sha l l ower . T h o s e 
on the f l a n k s are f r o m 1,200 up to 3,500 
feet. T h e r e are f e w , i f any, p r o d u c i n g 
o i l we l l s on the G u l f C o a s t at the pres­
ent t i m e m u c b deeper t h a n that . T b e 
area i n w b i c b o i l i s f o u n d also v a r i e s 
grea t ly . I f o i l is i n or above the cap 
r o c k on ly , the a rea m a y be r e s t r i c t e d to 
a f e w hundred acres , w h i l e i f f o u n d i n 
the f i anks , i t m a y eml i race s eve ra l square 
mi l e s . It, howeve r , r a r e l y extends a dis­
tance exceed ing a r ad ius of t w o m i l e s 
f r o m the center of tbe dome. 

O i l i n quan t i ty i n a coas t a l dome was 
flrst d i scove red by A n t h o n y F , L u c a s , 
w h e n he comple ted the N o . 2 L u c a s w e l l 
on S p i n d l e Top , a f e w m i l e s sonth of 
Beaumont , T e x a s , J a n u a r y 10, 1901. T b i s 
o i l was i n the porous l imes tone capp ing . 
T b e w e l l came i n as a t r e m e n d o u s ' g u s h e r 
f r o m a dep th of a h t t l e over 1,100 feet , 
and flowed at a ra te es t ima ted to be 
75,000 ba r re l s d a i l y . M o s t of tbe salt-
dome o i l f o r m a t i o n s c a r r y a h e a v y gas 
pressure , and the flrst w e l l s d r i l l e d , or 
i n some cases m a n y of the w e l l s , no 
mat te r w h a t the l i f e of the fleld m a y be, 
m a k e a la rge i n i t i a l p roduc t ion , T h e 
"top flow," however , r a p i d l y subsides , 
and i u a c o m p a r a t i v e l y sho r t t i m e the 
w e b s m u s t be pumpen. A f t e r tbe L u c a s 
gusher was b rough t i n mos t of the eas i ly 
recognizab le sa l t domes were soon 
d r i l l e d . S e v e r a l made good o i l fields, 
p r o d u c i n g m i l l i o n s of ba r re l s each to 
date, w h i l e others are s t i l l h e i n g d r i l l e d 
i n hope tha t o i l w i l l be f o u n d . 

T h e to ta l o i l p r o d u c t i o n f r o m tbe G u l f 
Coast , tha t i s , tbe coas ta l s a l t domes of 
L o u i s i a n a and Texas , d u r i n g the yea r 
1919 was 24,207,020 ba r re l s of 42 ga l lons . 
T h e coas ta l o i l v a r i e s i n spec i f i c g r a v i t y 
and a n a l y s i s f r o m place to place, but 
averages about 21" B 6 . I t has a h i g h su l ­
phur content , and an a spha l t i c base. 

Sulphur. 

Some s u l p h u r is present i n mos t of the 
G u l f Coas t domes, but i n o n l y a f e w i s 
i t i n c o m m e r c i a l quan t i ty . W h e n pres­
ent, i t occurs i n the cap r o c k of the sal t . 
T h i s cap rock , as a l r eady s ta ted, m a y 
consis t of any or a l l of the f o l l o w i n g : 
l imes tone , cak: i te , gypsum, do lomi te or 
anhydr i t e . W h e n the s u l p h u r is present 
i n l a rge amounts i t u s u a l l y occurs as 
filling the cav i t i e s of a v e r y porous l ime ­
stone or ca ic i te , and w i t h some of i t 
sca t te red t h r o u g h tbe u n d e r l y i n g g y p s u m 
or anhydr i t e . 

A s the cap r o c k is l i m i t e d i n extent, i t 
can r e a d i l y be seen that tbe poss ib le lat­
e r a l extent of a s u l p h u r field i s more 
r e s t r i c t ed t han tha t of a dome o i l - f i e ld . 
In t h i ckness , the su lphur -bea r ing s t r a t u m 
var ies i n d i f f e r en t domes a n d i n the 

same dome f r o m a f e w fee t to over one 
hundred feet, a n d i n grade f r o m a f r ac ­
t i o n of 1 percent i n the u n d e r l y i n g gyp­
s u m to a lmos t pure su lphur i n the bet ter 
pa r t of the l ime-su lphur s t r a t u m . 

T h e o r i g i n of the su lphur i s an un­
so lved quest ion. A c c o r d i n g to L i n d g r e n 
( " M i n e r a l D e p o s i t s " ) , s u l p h u r i s "un^ 
doubtedly d e r i v e d f r o m g y p s u m t h r o u g h 
the r e d u c i n g a c t i o n of o r g a n i c mat te r , by 
way of c a l c i u m su lph ide and h y d r o g e n 
su lph ide . " T h i s i s i n r e f e r ence to sul­
phu r deposi ts i n g y p s u m i n genera l . L u ­
cas ( "Poss ib l e E x i s t e n c e of Deep-seated 
O i l Depos i t s on the G u l f Coas t , " (T rans . 
A . L M . E . , 1918), c l a ims t l i a t tbe 
f o r m a t i o n of s u l p h u r f r o m the r e d u c t i o n 
of g y p s u m at modera te t empera tu res can 
not be subs tan t ia ted i n tbe l abora to ry , 
w h e r e a t empera tu re of m a n y hundreds 
of degrees cen t ig rade is necessary . H e 
contends that the presence of h o l l o w tub­
u lar , or worm-shaped, concre t ions of py­
r i te suggest the i r f o r m a t i o n by hot, r i s i n g 
s u l p h u r gases . ' S m a l l quant i t i es of ga­
lena , spha ler i te , cha l copyr i t e , etc., f o u n d 
i n some of the domes, i nd ica t e connec­
t ions w i t h igneous fo rces . K e n n e d y 
(Trans . A . L M , E . , 1918, p. 1145), sug­
gests tha t in s t ead of the s u l p h u r b e i n g 
f o r m e d by r e d u c t i o n of the gypsum, i t 
m a y be poss ib le that the g y p s u m was 
f o r m e d by tbe a l t e r a t i on of l imes tone by 
s u l p h u r i c ac id , t b i s a c i d h a v i n g been 
f o u n d i n some domes, aud S O , b e i n g one 
of the m o s t c o m m o n of v o l c a n i c emana­
t ions . 

It i s s ta ted that su lphur was first dis­
covered i n the C o a s t a l domes i n we l l s 
d r i l l e d f o r n i l at Su lphu r , L a . , i n 1869. 
A t t e m p t s we re made to r each th i s su l ­
phur deposi t by s h a f t s i n k i n g , but a f t e r 
loss of l i f e , due to h y d r o g e n su lph ide 
(and pos s ib ly ca rbon m o n o x i d e and diox­
ide) emana t ing f r o m tbe s u l p h u r zone, 
th is was abandoned. L a t e r , tbe p r o b l e m 
was a t t acked i n another way by a chem­
is t named H e r m a n F r a s c h . T h i s m e t h o d 
cons i s ted of m e l t i n g the su lphur i n the 
ground by hot wa te r , and p u m p i n g the 
su lphur out i n a l i q u i d state. H i s f i r s t 
patent was appherl f o r October 23, 1890, 
and the first su lphur was p roduced by 
his m e t h o d i n the a u t u m n of 1894. 

T h e process requi res a s team-boi ler 
p lan t of l a rge capac i ty , say 1,000 bp . or 
more , together w i t h super-heaters , pumps 
and a i r compressors , and i n add i t i on , an 
enormous wa te r supp ly i s needed. H o l e s 
are d r i l l e d to the cap r o c k of the sul­
phur -bea r ing s t r a t u m b y the ro ta ry meth­
od, cased, and then con t inued in to the 
su lphu r . T h e w a t e r i s r a i s e d to a tem­
pera tu re of over 300° F . i n the super-
beaters , and p u m p e d in to the d r i l l - ho l e s . 
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under p ressure of about 100 pounds 
t b rougb a second l ine of pipes . T h e su l ­
phur me l t s a n d co l lec t s at the bot toms 
of the holes, f r o m where i t i s r a i s e d to 
the su r f ace by a i r l i f t s . 

In the su lphur bus iness the t e r m "cap 
r o c k " does not mean the en t i re c a p p i n g 
of l imes tone , gypsum, etc., above the sal t , 
as has a l r eady been descr ibed , hut o n l y 
the b a r r e n r o c k be tween the unconso l i ­
dated sed iments and the su lphur -bea r ing 
s t r a tum. A good cap r o c k is necessa ry 
to the economic p r o d u c t i o n of su lphur h y 
t h i s process , f o r w i thou t i t , the hot wa te r 
w i l l be d i s s ipa ted th roughout the loose 
sed iments , and on ly a s m a l l par t of i t s 

O n F i g . 1, F r e e p o r t is m a r k e d B r y a n , and 
Gu l f , B i g H i l l . I have no figures show­
i n g the to ta l p r o d u c t i o n f o r t be yea r 19 !!), 
but a v e r y r o u g h es t imate w o u l d be 1 
t w e e n 3,000 and 6,000 tons d a i l y . A t 
the present t i m e the m a r k e t quo ta t ion 
$18 per ton domest ic , and $30 export , y^u 
i t can be seen tha t t h i s i s no i n s i g n 
cant i n d u s t r y . W h i l e the va lue of tbts 
o i l p roduced f r o m coas ta l domes m a y i 
ceed tha t of the su lphur , the s u l p h u r p 
duced is of m u c h more impor t ance to t l i e 
U n i t e d States t han ei ther the o i l or s. 
because by f a r the l a rge r percent of tl^i 
p r o d u c t i o n of bo th o i l and sa l t i n t lu i 
U n i t e d States i s made f r o m t e r r i t o r v 

100,000 Tons of Sulphur in One Block. Note Comparative Sizes of 
Sulphur Vat, and Steam-Shove!, and Box Cars. 

heat ene rgy w i l l be expended i n m e l t m g 
su lphur . 

O n the sur face , t be s u l p h u r i s p u m p e d 
in to vats made of 2-inch p lank , w e l l 
b r aced , a n d b u i l t up as the l e v e l of the 
su lphur r i ses . These vats v a r y i n s ize , 
but are u sua l l y qui te la rge , b e i n g one 
h u n d r e d or more fee t wide , s eve ra l hun­
dred fee t l ohg and t h i r t y to f i f t y f ee t 
h i g h . W h e n comple ted , a. s ing le va t m a y 
con ta in a q u a r t e r -m i l l i on tons of s i i l p h u r 
i n one s o l i d b lock . A f t e r the s u l p h u r i s 
so l i d i f i ed , the va t w a l l s are t o r n down , 
t h e s u l p h u r i s d r i l l e d , b l a s t ed w i t h dyna­
mi te , and loaded onto r a i l r o a d cars by 
s t eam shovels . 

O n l y three companies have been 
equipped to p roduce s u l p h u r hy the 
F r a s c h process—the U n i o n S u l p h u r Co. , 
Su lphu r , C a l c a s i e u P a r i s h , I j o u i s i a n a ; 
F r e e p o r t S u l p h u r Co. , F reepor t , B r a z o ­
r i a Coun ty , T e x a s ; and tbe T e x a s G u l f 
Su lphu r , Gu l f , M a t a g o r d o C o u n t y , T e x a s . 

other t h a n coas ta l domes, w h i l e a lmi 
a l l the su lphur comes f r o m these domes. 
It shou ld be added here tha t none of 
the domes f r o m w h i c h su lphur i s beiii.s; 
p roduced have made any great quan t i ty 
of o i l . 

Sa l t . 

T h e on ly sa l t b e i n g p roduced f n >in 
coas ta l domes is m i n e d as r o c k sa l t ai. 
G rande Cote ( W e e k s Is iand) and P e t i b i 
A n s e ( A v e r y I s l and) , b o t h i n L o u i s i a : 
O n these domes the sa l t cores are f o u n d 
at c o m p a r a t i v e l y sha l l ow depth , at 1) I 
fee t i n one case, and 330 fee t i n i.iio 
other . 

T b e methods of m i n i n g have been de­
s c r i b e d i n o ther p u h l i c a t i o n s : " T h e Av» 
I s l and Sa l t M i n e s , and the J o s e p h Je f fe r ­
s o n Sa l t Depos i t , L o u i s i a n a , " b y A . K. 
L u c a s , F B g i n e e r i n g and M i n i n g J o u r n a l , 
V o l . .XI I , pp. 463-464, 1896; and " S 
M i n e s of A v e r y I s l and , " by H e n r y Jto-
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m e y n . M i n e s and M i n e r a l s , V o l . X X , pp. 
43S-439, 1900. 

T h e D e p a r t m e n t of the In t e r io r does 
not p u b l i s h separate s t a t i s t i c s o n L o u i s i ­
ana's sa l t p roduc t ion , but shows i t to he 
s i x t h a m o n g the states i n quan t i t y and 
i n value , A l l of th is , however , d i d not 
come f r o m the C o a s t a l domes. 
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I I . M i n e r a l Depos i t s , W a l d e m a r L i n d ­
g ren . 

12. N e w S u l p h u r Opera t ions i n the 
S o u t h . R . H . V a i l . E n g i n e e r i n g and M i n ­
i n g J o u r n a l , Sep tember 7, 1912. 

13. Opera t ions and P r o p e r t i e s of the 
T e x a s G u l f S u l p h u r Co . E n g i n e e r i n g 
a n d M i n i n g .Tournal, M a r c h 29, 1919. 

14. U n i t e d States P a t e n t Pape r s N o . 
461429, 461430, 461431, 800127 and 
100S319. 

A N E W T Y P E O F AIR D R I L L . 

T h e deve lopment of pneumat i c m i n i n g 
and q u a r r y i n g tools has been so r ap id , 
a n d the i r p e r f o r m a n c e l a t t e r l y so effi­
c ient , tha t i t i s but n a t u r a l they shou ld 
n o w be rega rded as h a v i n g r e a c h e d s u c h 

A n d yet, n o t w i t h s t a n d i n g tb i s popu la r 
no t ion , T h e D e n v e r R o c k D r i l l M a n u f a c ­
t u r i n g C o m p a n y , w h i c h has f o r qui te a 
number of years been amongs t the fo re ­
f r o n t i n r o c k d r i l l progress , has r e c e n t l y 
developed a new type of l i g h t m i n i n g 
and q u a r r y i n g d r i l l w h i c h , i t i s c l a i m e d , 
m a r k s an advance i n the progress of a i r 
d r i l l m a n u f a c t u r e tha t has se ldom, i f 
ever, heen equal led by any s ing le achieve­
ment . 

T h i s new type of d r i l l i s b u i l t i n three 
models , k n o w n r e spec t i ve ly as M o d e l s 
N A - 9 0 , N R W - 9 3 a.nd N R D - 9 5 ; the flrst 
named be ing a " d r y " A u g e r D r i l l , espe­
c i a l l y des igned f o r w o r k i n coa l , i r o n and 

One of the "Nineties.' 

other s o f t f o r m a t i o n s ; the second, a com­
b i n a t i o n "we t" and " d r y " r o c k d r i l l effl­
c i e n t l y se rv iceab le i n a l l k i n d s of r o c k 
and under a l l cond i t ions , e i ther above or 
be low g round ; and the las t named, a 
" d r y " r o c k d r i l l p a r t i c u l a r l y adapted to 
w o r k i n wet s h a f t s or w h e r e out-of-door 
cond i t ions p r eva i l . 

A l l three d r i l l s are e x t r e m e l y l igh t , so 
tha t they can be eas i ly ca r r i ed about, 
a n d each is opera ted by one m a n alone. 

T h e y are bu i l t th roughout of the v e r y 
best s teels compounded and w i t h the ut­
most ' p r e c i s i o n . 

W h i l e m o s t W a u g h D r i l l s are of the 
va lve less t y p e , the " N i n e t i e s " are 
equipped w i t h an en t i r e ly n e w type of 
spool valvQ, h a v i n g a pos i t ive ac t ion , 
w h i c h i s exceed ing ly s i m p l e and ef i ic ient . 

T b e ro t a t i on m e c h a n i s m is of u n u s u a l l y 
s t r ong des ign, and a i resses i n bo th tee th 
and pawl s have been reduced to a m i n i ­
m u m . 

L u b i i c a t i o n i s e f fec ted by pu l sa t ions 
ot a i r w h i c h g r a d u a l l y f eed the o i l f r o m 
a r e s e r v o i r at the s ide of the c y l i n d e r 
in to a l l par ts of the mach ine . 

T h e m a n u f a c t u r e r s s ta te that compara­
t ive tests c o n c l u s i v e l y p rove these " N i n e ­
t y " d r i l l s to be m u c h super ior , more pow­
e r f u l and more eff ic ient , at a l l pressures , 
t han other d r i l l s of t he i r gene ra l type 
and we igh t , and express themse lves as 
f e e l i n g g ra t i f i ed at be ing able to m a k e 
such a s u b s t a n t i a l con t r i bu t i on to cost 
r educ t ion and s t i m u l a t i o n of p r o d u c t i o n 
i n m i n i n g and q u a r r y i n g at a t i m e w h e n 



178 THE GOLORADO SGHOOL OE MINES MAGAZINE. 

Investigation of the Fundamentals of Oil-Shale 
Retorting* 

By Martin J , Gavin .t and Leslie H. Sliarp.$ 

T l i o s e of the o i l - shale opera tors i n th i s 
c o u n t r y who are s i n c e r e l y a t t e m p t i n g to 
m a k e a r e a l i n d u s t r y out of o i l - shale de­
ve lopments , are anx ious to ob ta in f u n d a ­
m e n t a l da t a o n the r e t o r t i n g of o i l - sha le ; 
p a r t i c u l a r l y as regards the ef fec t of cer­
t a i n v a r i a b l e f ac to r s i n the process of re­
t o r t i n g on the quan t i ty and q u a l i t y of 
p roduc ts y i e l d e d f r o m o i l shales w h e n 
they are sub jec ted to des t ruc t ive d i s t i l l a ­
t i o n . F r o m c a r e f u l e x a m i n a t i o n of a con­
s iderab le number of suggested processes 
f o r t r e a t i n g o i l sha les and the c o n f l i c t i n g 
ideas o n w h i c h they are designed, i t 
seems probab le tha t accura te i n f o r m a t i o n 
of a f u n d a m e n t a l na tu re i s h i g h l y essen­
t i a l to the s u c c e s s f u l e s t ab l i shmen t of 8,n 
oi l -shale i n d u s t r y i n th i s coun t ry . 

A c c o r d i n g l y , the U n i t e d States B u r e a u 
of M i n e s , i n co-operat ion w i t h the State 
of C o l o r a d o , i s u n d e r t a k i n g to f u r n i s h 
some def in i te and i m p a r t i a l i n f o r m a t i o n 
of th i s t ype th rough inves t iga t ions n o w 
under w a y at the U n i v e r s i t y of Co lo rado , 
B m d d e r , C o l o . 

A r e to r t f o r the d i s t i l l a t i o n of o i l f r o m 
o i l sha l e has heen des igned and i n s t a l l e d , 
together w i t h the necessa ry a u x i l i a r y 
equ ipment f o r c o n t r o l l i n g and de te rmin­
i n g v a r i a b l e f ac to r s of d i s t i l l a t i o n , and 
f o r r e c o v e r i n g and d e t e r m i n i n g the quan­
t i t y a n d qua l i ty of the p roduc t s y i e l d e d 
f r o m the shales . T b e re to r t i s of sueh 
a na ture tha t condi t ions of r e t o r t i n g c a n 
be accu ra t e ly and comple t e ly con t ro l l ed , 
and v a r i e d at w i l l . I t i s not des igned as 
a c o m m e r c i a l re tor t , bnt o n l y f o r re­
s e a r c h purposes . A tes t ing l abo ra to ry 
w i t h equ ipment necessa ry f o r the exami ­
n a t i o n of the shales , p h y s i c a l l y and chem­
i c a l l y , and the products y i e l d e d by them, 
bas also been f i t t ed up. 

T h e m a t e r i a l used i n the i nves t i ga t i ons 
is o i l shale ob ta ined f r o m the DeBeque , 
Co lo rado , shale f i e l d . It y i e ld s on d i s t i l ­
l a t i o n i n tbe Burea t t of M i n e s t e s t i ng ap­
para tus , about 42 ga l lons of o i l to the ton , 
a n d i s the re fo re a f a i r l y r ep resen ta t ive 
s ample of the shales tha t p robab ly w i l l 
be f i r s t w o r k e d i n Co lo rado . T h e shale 
used w i l l be as u n i f o r m as poss ib le i n 
charac te r and o i l y i e l d , a n d w i l l a l l be 
ob ta ined f r o m the s ame seam at the same 
point , i n order to a v o i d the i n t r o d u c t i o n 
of tmnecessary v a r i a b l e f ac to r s i n tbe 

* E y r c a n of Mines Investigations ( in co­
operation with the State of Colorado), 

t Retinci'y Engineer, Bureau of Mines. 

tests and to render resu l t s s t r i c t l y 
parab le . 

E f f o r t w i l l be made, as f a r as i im 
equ ipmen t and cap i t a l at h a n d m 
poss ib le , to de te rmine the ef fec t of 
f o l l o w i n g v a r i a b l e f ac to r s i n retort iniv an 
tbe q u a l i t y and quan t i ty of the prod 
p roduced f r o m tb i s sbale. 

1. R a t e of h e a t i n g to a def in i te l i i i ; i l 
t empera tu re . 

2. T h i c k n e s s of the shale l a y e r in ibe 
re tor t . 

3. S ize of i n d i v i d u a l pa r t i c l e s of S]KU(\ 
4. V a c u u m or reduced pressure , 
5. V a r i o u s pressures above atmos­

phe r i c . 
6. S t e a m a tmosphere at v a r i o u s p 

ures and tempera tures . 
7. O the r a tmospheres , s u c h as ca 

d iox ide , ca rbon monox ide , h y d r o g e n , 
m i n a t i n g gas, etc. 

8. A c t u a l t empera ture reached . 
I n each case the ra te of f o r m a t i o 

p roduc t s and the t o t a l t i m e necessa ry l.{) 
b r i n g the r e to r t i ng , process to c o m p l e U m i 
w i l l be de te rmined . 

I t i s d o u b t f u l w h e t h e r a l l these dcU-r-
m i n a t l o n s can be made s a t i s f a c t o r i l y w i i h 
the l i m i t e d pe r sonne l a n d equipnictU. 
a v a i l a b l e f o r the year , but i t i s hoped I iiat 
su f f l c i en t va luab l e da t a m a y be ohta 
to be a r e a l c o n t r i b u t i o n to the present 
k n o w l e d g e r e g a r d i n g o i l sha les ani! I o 
j u s t i f y a c o n t i n u a t i o n and expans io 
the w o r k . A s f a r as poss ib le the eslccL 
of each v a r i a b l e w i l l be t a k e n uf 
I tself , and t ho rough ly s tud ied before ]ia:-n-
i n g on to another . 

C a r e f u l l y conducted w o r k a l o n g i l i e 
l i ne s above i n d i c a t e d shou ld be of va lue 
i n g i v i n g i n f o r m a t i o n on the f o l l o w iti,"; 
p o i n t s : 

1. A r e oi ls of d i f f e ren t qua l 
f o r m e d f r o m shales consecu t ive ly as H i e i r 
b o i l i n g points are reached, the so-called 
" f r a c t i o n a l educa t ion theory , " or doei 
sbale y i e l d a s ingle , more or less un i l 
c rude o i l tb roughout the course of 
d i s t i l l a t i o n ? 

2. I f the f r a c t i o n a t i o n above i 
t ioned takes place, to w h a t extent do 
progress , and hence to w h a t extent m;iy 
economies be i n t r o d u c e d i n r e f i n i n g s l i a l e 
o i l s , i f the va r ious f r a c t i o n s are dir* 
r e cove rab l e f r o m the re to r t? 

3. T h e t i m e necessary at a g i v e n tem­
pera tu re to effect comple te d i s t i l l a t i o n of 
the sha le a n d the quan t i t y and qualit 
nrndncta so nrof luced . 
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4. T h e effect of s team and other at-
rospheres i n r e to r t i ng— 
i ) In f o r m i n g undes i r ab l e emuls ions 

w i t h the o i l s ; 
I}) I n p r e v e n t i n g the f o r m a t i o n of unde­

s i r ab l e hydro-carbons , s u c h as ole­
fins, d io ie f ins , and ace ty lenes i n the 
o i l s ; 

3) On the r ecove ry of the n i t r o g e n of 
the shales as a m m o n i a or other n i t ro ­
gen c o n t a i n i n g compounds ; 

1) O n the c o m b u s t i o n or u t i l i z a t i o n of 
the ca rbon r e m a i n i n g a f t e r the o i l 
has been d i s t i l l e d , to p r o v i d e com­
bus t ib le gas f o r r e t o r t i n g ; 

3) O n qua l i ty and quan t i ty of gas 
f o r m e d ; 

t) O n hea t i ng e f f i c i ency of the r e to r t ; 
{(i) O n capac i ty of the re tor t , t ha t i s , 

t ime of comple ted d i s t i l l a t i o n under 
mos t f a v o r a b l e condi t ions . 

5. W h a t i s the mos t f a v o r a b l e s ize of 
nale to re to r t? 
6. W h a t q u a l i t y and quan t i t y of f in -

;hed products m a y be expec ted f r o m 
iiale o i l ? 
7. H o w are the n i t r o g e n and s u l p h u r 

f the shale d i s t r ibu ted i n tbe products , 
nd how may they best he r e m o v e d or 
revented f r o m f o r m i n g ? 

8. P b y s i c a l and c h e m i c a l cons tants of 
le shale and products , p a r t i c u l a r l y those 

of va lue i n the des ign and opera t ion of 
c o m m e r c i a l p lants , w i l l a lso be deter-

l ined . W o r k is under w a y on the de-
j r m i n a t i o n of spec i f i c grav i i iy , w e i g h t per 
ni t v o l u m e w h e n c r u s h e d to difEerent 
izes, heat of combus t ion , spec i f i c heat, 
eat of c o n d u c t i v i t y and c h e m i c a l analy-
is of the shale , and spec i f i c and la ten t 
eats of the crude o i l and i t s va r ious dis-
l l a t l o n produc ts . 

S u m m a r i z e d , the purpose of the inves-
gatlori is to de te rmine , w i t h s c i en t i f i c ac-
i i racy, the condi t ions of r e t o r t i n g o i l 
liale to produce the h ighes t y i e l d of tl ie 
est products . 
It i s r e a l i z ed tba t these condi t ions 

l i e n so de te rmined m a y not he app l ica -
le i n t he i r en t i re ty to large-scale retort-
i g operat ions , hut the w o r k shou ld i n d i -
ate w h a t the best condi,tions a c t u a l l y 
re and these can be app l i ed to large-
:^ale w o r k i n so f a r as p r a c t i c a l com-
l e r c i a l cons idera t ions pe rmi t . If f unda -
l en ta l w o r k on oi l-shale r e t o r t i n g is to 
e done at a l l , i t mus t be conduc ted on 
tich a scale and i n such appara tus and 
qu ipment as w i l l enable cond i t ions to be 
sgula ted at w l i l and c o n t r o l l e d accu-
ately; o the rwi se the resu l t s w i l l be of 
t t ie va lue . 

T h e apparatus b e i n g used has been de­
igned e spec i a l l y f o r the w o r k by the 
' r i ters , w i t h the ass i s tance of Li . C. K a r -

r i c k , j u n i o r r e f i n e r y engineer of the B u ­
r e a u of M i n e s , and a f t e r consu l t a t ion w i t h 
m a n y engmeers in t e re s t ed i n , and i n 
m a n y cases, w o r k i n g on, o i l shale . T h e 
re to r t proper i s a cas t - i ron, ex te rna l ly -
heated, h o r i z o n t a l , ro t a ry , c y l i n d r i c a l re­
tort, des igned to i n su re even d i s t r i b u t i o n 
of the heat t h r o u g h the shale charge dur­
ing t rea tment . Its c a p a c i t y is app rox i ­
m a t e l y 75 pounds of shale at a charge. 
T h e re tor t i s gas fired. S t u f f i n g boxes, 
des igned to f u n c t i o n w i t h o u t l e a k i n g at 
h i g h tempera tures , enable s t a t iona ry in ­
le t pipes and out le t pipes to he connected 
to the retor t . T h e i n l e t pipe ca r r i e s the 
pyromete r , and pe rmi t s the In t roduc t ion 
of s team or va r ious gases. T l i e out le t 
p ipe leads to a two-stage condenser , the 
first s tage b e i n g cooled by a i r or hot 
water , and the second b y co ld wate r . 
F r o m the cond'enser the gases are f o r c e d 
th rough o i l and wa te r sc rubbers by a 
s m a l l r o t a r y pump . T h e o i l sc rubber i s 
f o r r e m o v i n g and uncondensed l i g h t o i l s , 
and the w a t e r sc rubber f o r r e m o v i n g am­
m o n i a f r o m the uncondensed gases. M a n ­
ometers at va r ious points p e r m i t tbe reg­
u l a t i o n of pressure i n the re to r t and i n 
the condens ing and s c r u b b i n g sys tem. 
T h e py romete r sys t em is also so equipped 
tha t an au tomat ic t empera tu re c o n t r o l 
can he used i f th i s seems des i rab le . 

T h e ends of the re tor t are w e l l insu­
la ted a n d the w h o l e set i n a fire-brick 
fu rnace , f r o m w h i c h i t m a y he r e m o v e d 
eas i ly . T h e re to r t i s ro ta ted by a five 
horsepower e l ec t r i c motor t h r o u g h a be l t 
and worm-gear d r ive . 

It i s f e l t tba t t l i e w o r k i s a lmos t to be 
cons ide red p ioneer w o r k i n the s c i en t i f i c 
i n v e s t i g a t i o n of o i l sha les . A m a t e r i a l 
is be ing deal t w i t h r e g a r d i n g w h i c h l i t t l e 
is k n o w n , bo t l i as to methods of treat­
ment and i t s products . F o r these rea­
sons the B u r e a u of M i n e s i nv i t e s sugges­
t ions or c r i t i c i s m of a cons t ruc t ive na­
ture as to the conduct of tbe w o r k . It i s 
hoped tha t resu l t s can be presented to 
the pub l i c as r a p i d l y as ob ta ined t h r o u g h 
the va r ious t r ade jou rna l s . T b e com­
ple ted w o r k is to be tbe sub jec t of a bu l ­
l e t i n of the B n r e a u of M i n e s . — U . S. B u ­
reau of M i n e s , R e p o r t s of Inves t iga t ions , 

T h e e iec t r ie s o l d e r i n g i r o n , w h e n com­
pared to tbe type heated i n a gas flame, 
or f u e l b u r n i n g m u f f l e , exh ib i t s improve­
ments , bo th i n opera t ion and conven ience 
w h i c h shou ld m a k e i ts adop t ion i n ga­
rages, shops and f o r p lumbers , etc., a 
mat te r f o r , ser ious cons ide ra t ion . Its stt-
p e r i o r i t y l ies i n Its conven ience i n hand­
l i n g , sa fe ty i n app l i ca t i on , and economy 
of t ime aud m a t e r i a l . 
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G E N E R A L . 
Smoke Litigation in Sait Lake Valiey. 

By Ernest E . Thum. (Chem. Met. Eng., 
June 23, 1920.) 
I n a j u d i c i a l decree handed d o w n by 

F e d e r a l J u d g e T . D . Johnson , F e b r u a r y 
21, 1920, the A m e r i c a n S m e l t i n g & R e ­
fining Co. , loca ted at M u r r a y , U t a h , and 
the U n i t e d S ta tes S m e l t i n g Co. , at M i d ­
va le , U t a h , are a l l o w e d to resume smelt­
i n g opera t ions . F o u r t e e n y e a r s ago tbere 
were seven s m e l t i n g p lan t s i n ope ra t ion 
i n the State of U t a h , w i t h no p r o v i s i o n 
made f o r the r e c o v e r y of f u m e s and dust, 
as a resu l t of w h i c h there was no l i t t l e 
damage done to the la rge a rea su r round­
i n g each of the smel te rs . A sui t was 
b rough t b y 409 f a r m e r s , w h i c h r e su l t ed 
i n a j u d i c i a l decree e n j o i n i n g s e v e r a l of 
the s m e l t i n g companies f r o m cont inu­
ance of opera t ions w i t h ores c o n t a i n i n g 
over 10 percen t su lphur . T h e M u r r a y 
C o m p a n y erected a bag house i n order 
to e l i m i n a t e s o l i d pa r t i c l e s f r o m the gas, 
i n l i n e w i t h the con ten t ion tha t the dam­
age was done h y compounds of s u l p h u r 
and a rsen ic w h i c h condensed o n pa r t i ­
c les of soot and se t t l ed to the g round . 
T h i s c o m p a n y was the reupon f r e e d f r o m 
the l i t i g a t i o n , hut the U n i t e d States 
S m e l t i n g C o . d i d not f a r e so w e l l , t he 
i n j u n c t i o n aga ins t t h e m b e i n g c o n f l r m e d 
by a h ighe r court , neces s i t a t i ng a shut­
t i n g d o w n of the i r p lant . H o w e v e r , u p o n 
i n t r o d u c t i o n of tbe new Sprague process 
of i n t r o d u c i n g z i n c oxide in to the smoke , 
r e m o v i n g a l l cause of c rop i n j u r y , t h i s 
p l an t was a l l o w e d to reopen. L a c k of 
space prevents the i n t r o d u c t i o n of v e r y 
i n t e r e s t i n g repor ts i n c o n n e c t i o n w i t b 
the expe r imen t s c a r r i e d on by inves t iga ­
tors e m p l o y e d b y the companies , a n d i t 
may be s a i d tbat these repor ts are w e l l 
w o r t h the t roub le of b t tn t ing up and read­
i n g . R . W . P . 

great pa r t r e spons ib le f o r the su lphur 
d iox ide present . J . A . H . 

Sulphur Dioxide as Factor in Salt Lake 
Smoke Problem. By G. St. John Ber-
ratt. (Salt Lake IVIining Review, June 
30, 1920.) 
A n average of one h i tndred and seven 

de t e rmina t ions d u r i n g D e c e m b e r and Jan­
u a r y showed 0.15 par t s per m i l l i o n of 
s u l p h u r d i o x i d e ; an average of 215 deter, 
m i n a t i o n s d u r i n g M a r c h s h o w e d 0.01 
par t s per m i l l i o n of s u l p h u r d iox ide . 
T e s t s up to three thousand fee t above 
the c i t y showed o n l y a t race . T h e con­
cen t r a t i on i s h ighes t on s m o k y days, i n 
the m o r n i n g , and i n the bus iness d i s t r i c t . 
T h e c o m b u s t i o n of f u e l i n the c i tv i s i n 

IVIETALLURGY. 
iViiiiing and Flotation Processes. By 

Thomas Variey. (Salt Lake iVIin. Rev., 
June 15, 1920.) 
T h e mos t i m p o r t a n t f a c t o r i n choosing 

a t r ea tmen t to r an ore i s the n u m h e r of 
m i n e r a l s present and the i r r e l a t i o n to 
each other . F r e e - m i l l i n g ores m a y con­
t a i n t l tree m i n e r a l s but these are eas i ly 
separa ted f r o m the gangue b y reasonab ly 
coarse c r u s h i n g . C o m p l e x ores are those 
i n w h i c h the m i n e r a l s are c lose ly asso­
c ia ted and finely d i s semina t ed t h r o u g h 
the gan,gue. F l o t a t i o n was in t roduced 
in to the U n i t e d S ta tes i n 1911, a n d has 
been used ever s ince f o r s e p a r a t i n g com­
p lex ores. D i f f e r e n t i a l fiotation takes 
advanta,ge of the f ac t tba t some m i n e r a l s 
w i l l float under g i v e n cond i t ions while 
others w i l l not . J . A . H , 

Conveying Systems. By John S. Watts, 
(Canadian IVIin. Jour., June 18, 1920.) 
W h e n the r e c e i v i n g and s e n d i n g pointf 

are not fixed, tbe choice of a conveying 
s y s t e m depends e s p e c i a l l y on tbe nature 
of t he load , and of the floor su r face . Ii 
these points are fixed, the cho ice m a y de­
pend on a v a r i e t y of cond i t ions . F o i 
c o n v e y i n g v e r t i c a l l y upward , some type 
of e leva tor or c h a i n e leva tor i s used 
F o r i n c l i n e s of 20 degrees or more 
b u c k e t or c h a i n e levators are p r e f e r ab l e 
If the i n c l i n e i s less t b a n 20 degTees belt 
conveyors are used. T h e best h o i i z o n t a l 
conveyors are buckets , v ib ra to r s , rubbe r 
b e l t s , o r s c r ew conveyors . C o n v e y i n g 
d o w n w a r d s m a y be done hy a steef: 
chute, a chute w i t h r o l l e r s , a v i b r a t i n g 
chute, o r a h y d r a u l i c flume. T b e Wa-
b a n a I ron M i n e , at B e l l I s l and , New­
f o u n d l a n d , d i sposed of ashes by loading 
t h e m on the l a rge cakes of ice w h i c h 
d r i f t out to sea every s p r i n g . W h e n the 
m a t e r i a l i s to he conveyed at v a r i e d in­
c l i na t i ons i n the same p lane , the pre 
ced ing sys tems may be used , w l t l i some 
l i m i t a t i o n s . T o t r anspor t fine m a t e r i a l 
under any c o m b i n a t i o n of p r e c e d i n g con­
d i t ions , a b lower , and a i r t i gh t p ipe can 
be used. J . A . H . 

iVilNING. 
A Study of Electric Detonators. By Carl 

T . Long and Hubert L. Pascoe. (M. & 
S. P., June 19, 1920.) 
T h i s paper i s a p r e l i m i n a r y r epo r t on 
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.. .,-udy of de tona tors b e i n g made i n the 
l i t i i v e r s i t y of C a i i f o r n i a . T h e cu r r en t 
cutei'S the de tona tor t h r o u g h a copper 

ce and passes t h r o u g h a p l a t i n u m - i r i d -
jum b r idge h a v i n g a r e s i s t ance of 300 
ol ims per y a r d . T h e y c a r r y a cu r r en t 
of 0.70 ampere w i t h o u t b r e a k i n g . O s c i l -
i(Kj,rams showed the t ime of de tona t ion 
{Hid i t s i nc rease i u speed, the v a r i a t i o n 
of power r e q u i r e d , a n d the decrease i n 

wer as tbe b r i d g e w i r e hea ted . T b e 
(c inperature at de tona t ion v a r i e d w i d e l y . 
TJie conc lus ions were t ha t de tona tors 

j u l d be connec ted i n p a r a l l e l , and tha t 
1 iu'ee w i r e s shou ld be used f o r firing 
de lay-act ion exp loders . J . A . H . 

Design of Two-Bucket Aerial Tramway. 
By Douglas Lay. (E. & IVi. J . , June 19, 
920.) 
f b i s a r t i c l e descr ibes t l i e c o n s t r u c t i o n 

of an i n e x p e n s i v e a n d s a t i s f a c t o r y type 
Oi' two-bucket t r a m w a y . It i s opera ted 
w i t h one b r a k e sheave at the upper ter-

tial, a fiat-bottomed b i n w i t h l o a d i n g 
chutes, another sheave at the d i scha rge 

m i n a l , and a t r i p p i n g dev ice . T h e 
Lde shou ld be such tha t the bucke t i s 

11 (It m o v i n g by m o m e n t u m w h e n i t 
;cbes the l o w e r t e r m i n a l , as th i s i n -

cviiases the d i f B c u l t y of d u m p i n g . 
J . A . H . 

Concreting the Chief Consolidated Shaft 
it Eureka, Utah. By R. D, Gardner. 
E . & M. J., September 4, 1920.) 

i.t the C h i e f C o n s o l i d a t e d M i n e t w o 
ii isand fee t of sha f t we re s imul taneous-
sunk and concre ted i n so f t monzon i t e 
•phyry. T h e greater pa r t .of t he w o r k 
i s i s ted of an e igh t - inch w a l l of r e in -

i'orced concre te suppor ted every h u n d r e d 
t by a concre te co l l a r w h i c h ex tended 
0 t h e r o c l i f o r five fee t on e v e r y s ide . 

' :icrete was m i x e d i n a tower and con-
'ed to the sha f t by separate hoists , 

h i spite of a n average flow of one hun-
liri:d ga l lons of wa te r per minu te , the 
f o j a p l e t e d s h a f t was sunk at the ra te of 
l i l f ee t a mon th . J . A . H . 

Go 3d Dredging—Actual Recoveries Com-
lared with Estimates. By W. H . Gar-
liner. (E. & IV!. J . , September 11, 1920.) 
i'he au thor d i scusses the a c c u r a c y of 

c l n i r n d r i l l i n g and g ives n u m e r o u s ex­
amples t a k e n f r o m p r a c t i c e . H i s con-
cti-'sions are as f o l l o w s : 

. D r i l l r esu l t s h i g h w h e n go ld i s fine. 

. E s t i m a t e s check r e c o v e r y i f go ld i s 
Lvy, g r o i m d compact , a n d i f there is 

l i i t ie c l ay . 
. D r i l l r esu l t s h i g h i f g r o u n d i s loose 

l ind w a f e r p ressure h i g h . 

4. D r i l l w i l l g ive l o w resu l t s i n loose 
g round where go ld is i r r e g u l a r l y d i s t r ib ­
uted, C . E . W . 

Wealth in Utah — Coiorado Carnotite 
Fields; iVIining This Ore is "A Poor 
Man's Game." By Henry M. Adkinson. 
(Salt Lake IVIin. Rev., June 30, 1920.) 
T h e w r i t e r hopes tha t an expos i t i on of 

the va lue and a c c e s s i b i l i t y of ca rno t i t e 
w i n s t imu la t e p r o s p e c t i n g i n tb i s field. 
T h e va lue Is f r o m $80 to $160 per ton, or 
equ iva len t to f r o m 4 to 8 oz. of go ld . 
T h e fields c o n t a i n about 6,000 square 
mi l e s i n Co lo rado and U t a h , most of 
w h i c h has not been p rospec ted at a l l . 
T h e c l i m a t e i s des i rab le , the moun ta in s 
b e i n g open f o r e ight or n ine mon ths a 
year . T h e ore occurs as a r e p l a c e m e n t 
p roduc t of trees w h i c h g rew w h e n the 
sandstone beds of the M c M m o f o r m a t i o n 
were be ing l a i d down. T h i s sandstone i s 
wh i t e and about one h u n d r e d fee t t h i c k . 
L a r g e companies develop c l a i m s by d ia ­
m o n d d r i l l holes at r egu l a r i n t e rva l s . 
One such c l a i m w^as bought f o r $150 and 
bas a l r eady p roduced $250,000. T h e ore 
was d i scove red i n 1895 but was not con­
s ide red v a l u a b l e u n t i l t w o years la ter , 
w h e n i t s r a d i u m content was discov­
ered. T h i s r a d i u m occurs i n a r a t i o of 
1:100,000,000, and is used m e d i c i n a l l y , 

and i n the m a n u f a c t u r e of l u m i n o u s 
pa in t . P r e s e n t i n d i c a t i o n s are tha t the 
demand f o r the ore w i l l inc rease . 

J , A : H . 

The Testing and Appiication of Ventilat­
ing Fans. By Walter S. Weeks. {M. & 
S. P., Juiy 3 ,1920.) 
T h e e f f i c i ency of a v e n t i l a t i n g f a n is 

r a t e d on the s t a t i c head and on the ve­
l o c i t y head i t produces . F a n s are tes ted 
hy r u n n i n g the f a n at cons tan t speed and 
c a l c u l a t i n g the pressure and v e l o c i t y of 
the a i r as i t passes t h r o u g h an open ing 
w h i c h raay v a r y i n s ize. T h e "equ iva l en t 
o r i f i c e , " of the m i n e is the open ing w h i c h 
w i l l produce, a r e s i s t ance equa l to the 
f r i c t i o n w h i c h mus t be overcome i n a 
g i v e n m i n e . T h e app rox ima te open ing 
of a r egu la to r i n a m i n e door i s figured 
i n the same way . A d d i t i o n a l p ressure 
mus t be supp l i ed to m a k e up f o r a n y i n ­
creases i n v e l o c i t y w h i c h m a y take place . 
H igh -p re s su re f a n s to be r e q u i r e d to 
ven t i l a t e d r i f t s and tunne l s w h i l e they 
are be ing d r i v e n . J . A . H . 

O i L . 

The Petroieum Industry of Russia. By 
Eugene IVl. Kayden. (E. & IVI. J . , June 
19, 1920.) 
T h e R u s s i a n P e t r o l e u m Indus t ry began 
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w i i e n the p r o d u c t i o n was 85,200,000 bar­
re l s . T b e f o u r o i l f ie lds of B a k u , name ly , 
B a l a k b a n , S'abouncb, R o m a n , and B i b i -
JSibat, r e a c h e d t he i r m a x i m u m s ince . 
T h e G r o z n y o i l flelds have i n c r e a s e d 
t he i r p r o d u c t i o n about flve h u n d r e d per 
cent i n the l a s t t w e n t y years , T h e Sura -
k h a n o i l field i s the mos t p roduc t ive of 
the n e w t e r r i t o r i e s . .T. A . H . 

Oii and Gas in Montana. By J . P. Rowe. 
(E. & M. J . , August 28, 1920.) 
U p to J a n u a r y , 1919, o n l y one pool of 

c o m m e r c i a l o i l had been f o u n d i n eigh­
teen years of d r i U i n g . S ince t hen sev­
e ra l w e l l s have been h rougb t i n , and i t 
i s thougbt tha t the chances of finding 
o i l a re good w h e r e s t ruc tu res a re f avor ­
able i n f o r m a t i o n s above the ca rbon i fe r ­
ous, d ikes and f a u i t s b e i n g absent. T h e 
B i r c h C r e e k - S u n R i v e r areas has about 
750 m i l e s w h i c h m a y con ta in oU or gas. 
T h e an t icUnes n o r t h of Deep C r e e k have 
been eroded b e l o w the ca rbon i f e rous a n d 
are t he re fo re no i n d i c a t i o n of pe t ro leum. 
AVeUs have been d r i l l e d on the borders 
of the B l a c k f o o t I n d i a n R e s e r v a t i o n , 
w h e r e there are f a v o r a b l e an t i c l i ne s , , but 
w i t h o u t success . N o r t h - C e n t r a l M o n t a n a 
has p o s s i b i l i t i e s . J . A . H . 

sha le i n d u s t r y i n A m e r i c a . T h i s inchuinH 
i n 1871, w h e n the first w e l l was dr i ih -d , 
a n d r eached i t s h ighes t po in t i n 
a d i s c u s s i o n of the m i n i n g of the s 
i t s r e t o r t i n g and the subsequent r e f 
of the sbale o iL I t i s v e r y d l f f l cu 
d i s c r i m i n a t e be tween the an thor i t 
aud the u n r e l i a b l e i n f o r m a t i o n th;!i IH 
a v a i l a b l e at the presen t r e g a r d i n g \\\o. 
t e chn i c of the r e t o r t i n g and r e f i n in i ; . 
T h e au thor does not descr ibe any i iar-
t i c u l a r process , but he g ives some ol' ilit-
r e su l t s tha t have been ob ta ined by 1 lun-i-. 
who have r e a l l y done some exper immii j i . ! 
w o r k . H e has endeavored to present. i.ho 
best tha t i s a v a i l a b l e , but i n sp i te of ii.l[ 
p recau t ions m u c b of tbe da t a i s s t i l l in 
moot-point because of the l a c k of s i a m l -
a r d i z e d methods i n c o m p a r i n g re 
and of the inadequacy of the rescar);!) 
done to date. T h e s e resu l t s , howe\-or'. 
c o n t a i n food f o r thought , tha t i s ind ica ­
t i v e of the genera l t endenc ies a n d i iossi -
b i l i t i e s of the i n d u s t r y i n the l i g h t of Ihe 
w o r k tha t has been done to date. Oih( ; r 
chap te r s i n the book i nc lude misceUane-
ous da t a r e l a t i v e to the economic and 
l e g a l fea tures , the op in ions of tecli 
au thor i t i e s , and is conc luded b y a 
e r a l resume of the s i g n i f i c a n t fea ! urea 
of the i n d u s t r y i n i t s p resen t s t a t e A 
bih l iog i -apby i s appended. C . B . VV. 

T H E OIL S H A L E I N D U S T R Y . 

By Dr. Victor 0. Alderson 

P u b U s h e d by F r e d e r i c k A . S tokes Co. , 
N e w Y o r k . I l l u s t r a t ed , l f i2 pages. P r i c e 
$4.00. 

Cop ie s m a y be secured t h r o u g h the 
C o l o r a d o S c h o o l of M i n e s A l u m n i A s s o ­
c i a t i on . 

T h i s i s the first book of i t s k i n d to ap­
pear i n A m e r i c a r e l a t i v e to tbe sha le o i l 
i n d u s t r y cons ide red i n i t s numerous r a m ­
i f i c a t i o n s . T h e au thor has endeavored 
to p resen t i n non- t echn ica l l anguage a 
gene ra l d e s c r i p t i o n of tbe i n d u s t r y as a 
w h o l e so as to enable those in t e re s t ed to 
a s c e r t a i n the t rue status of the A m e r i c a n 
o U shale i n d u s t r y at tbe present t i m e . 
H e discusses the p e t r o l e u m i n d u s t r y and 
inc ludes numerous s t a t i s t i c s to show i t s 
p r eca r i ous s i t u a t i o n and d raws conc lu­
s ions r e g a r d i n g the ou t look f o r the o i l 
sha le i n d u s t r y . I n order to subs tan t ia te 
b i s conc lus ions , t he w r i t e r enters in to 
a non- techn ica l d i s c u s s i o n of the na ture , 
o r i g i n and d i s t r i b u t i o n of o i l sha les i n 
va r ious coun t r i e s of the w o r l d , e s p e c i a l l y 
those of Sco t l and , and compares t h e m to 
our o w n shales . H e inc ludes numerous 
de ta i l s i n tbe h i s t o r y of the o i l sha le i n ­
dus t ry . H e then d iscusses tbe n u m e r o u s 
flptfiilc! invn lvpf l i n es tab l i sh i n Ef the o i l 

G E O L O G Y . 

The Ore Deposits of IViexico—IV. By S. 
J . Lewis. (M. & S. P., Juiy 3, 1920.) 
T h e t rue contac t deposi ts i n w h i c h ihn 

igneous o r i g i n of the ore-bodies CE 
c o n c l u s i v e l y demons t ra t ed are p r a c t i c a l i y 
i d e n t i c a l w i t h those i n w h i c h the igi 
o r i g i n can be deduced o n l y by ans 
T h i s suggests a c o m m o n o r i g i n f o r a l l 
those ores. H o t m i n e r a l sp r ings in Ibo 
ne ighborhood of some deposi ts p r o v r the 
ex is tence of deep-seated magmas . 

J . A . 11. 

The Ore Deposits of Mexico—V. By S. J . 
Lewis. (Min. & Scientific Press, Sep­
tember 11, 1920.) 

I n th is a r t i c l e the author describe 
ore deposi ts i n igneous roc l i s . H 
t rodue t ion is reple te w i t h a d i sc t 
and in terpre ta i ; ion of the va r ious ] 
c a l - chemica l phenomena i n v o l v e d in 
f o r m a t i o n and ore-deposi t ion. H e 
descr ibes va r ious mines i n the Zai 
p a n D i s t r i c t , and makes numerous n i l m -
ences to spec imens found , i n d i c a t i 
the va r ious geo log ic phenomena of ore 
depos i t ion . T l i e r e are numerous 
t ra t ive sketches . ' G . E . 
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B a r t l e s v i i l e , O k l a . , 
B o x 432, Sept . 21, 1920. 

lOdltor—-Dear S i r : 
t was w i t h d i s appo inmen t t ha t I re-
ved the l a s t i ssue of the C. S. M . M a g -

iizine and aga in f a i l e d to find any state-
itLcnt of f ac t s , or d i scuss ion , as to w h y 
ll ie B u r e a u of M i n e s h a d dec ided to move 

t e x p e r i m e n t a l s t a t ion a w a y f r o m G o l d -
R e p o r t s of th i s ac t ion were p r i n t e d 

the t e c h n i c a l j ou rna l s th roughou t the 
co imt ry more t h a n t w o months ago, to-

:her w i t h c r i t i c i s m s of the schoo l au-
ir i t ies . T w o issues of the m a g a z i n e 
/e been p r i n t e d s ince t ha t t ime , w i t h -
: m e n t i o n of the inc iden t , except f o r 
eight- l ine pa rag raph i n the cu r r en t is-

Buo. I be l ieve t ha t the A l u m n i of the 
lool a re en t i t l ed to a l l the f ac t s i n 
s case, and that the o n l y w a y they 
1 ob ta in t h e m is t h r o u g h the A l u m n i 

M;!.gazine. B y i g n o r i n g the mat te r en-
i l y t he M a g a z i n e can g i v e o n l y the 
pression tha t the a c t i o n of the schoo l 
;hori t ies was inde fens ib l e , and tha t 
: s ta tements i n the t e c h n i c a l j ou rna l s 
re a l l correc t . D o n ' t cons t rue the 
)ve to mean t h a t ' t h e M a g a z i n e mus t 
'end the a c t i o n of the s ch oo l au thor i -
i, regard less , but i n s t ead tha t i t 
)uld state a l l the fac t s and base i ts 
t o r i a l p o l i c y acco rd ing ly , 

cannot help hut be l ieve tha t tbe ma-

.lority of the A l u m n i who subsc r ibe to the 
gazine do so f o r the purpose of keep-

i n touch w i t h the schoo l a n d obta in-
the la tes t news . F o r the l a s t yea r 

more the M a g a z i n e has g i v e n mos t of 
space to t e c h n i c a l a r t i c l e s , ho th or ig-
1 and rep r in t s . T h e r e can be no c r i t i -
m aga ins t the choice of these a r t i c les 
• the i r exce l lence . B u t m o s t of tbe 
i m n i subsc r ibe to, o r read , at least two 
h n i c a l pe r iod ica l s , and I f e e l sure 
Lild r a the r see the M a g a z i n e g ive more 
,ce to news of t h e s choo l and discus-
u of schoo l condi t ions . M a n y of us 

i n locaUt ies where we can not get 
ounts of M i n e s ' v i c t o r i e s and defeats 
a th l e t i c fields, and w o u l d , I k n o w , ap-
ciate more de ta i l ed accounts of a l l 
oes i n w h i c h M i n e s takes part . It is 
e tha t by the t ime the M a g a z i n e i s 
ated th i s news is u s u a l l y s ta le to the 

.Miner i n the v i c i n i t y of G o l d e n , but i t 
l o t s tale to the M i n e r i n d i s tan t par ts 
the States and i n f o r e i g n count r ies , 
d f a r r a the r r e a d a de ta i l ed account 

of tbe M i n e s - B o u l d e r game, or of tbe lat-
<'M scrap be tween M i n e s a n d D . TJ. t b a n 

d the best t e c h n i c a l a r t i c l e w r i t t e n . 

I r e s p e c t f u l l y suggest t ha t we m a k e the 
M i n e s M a g a z i n e a m a g a z i n e f o r M i n e s ' 
news. P l e a s e accept th i s i n tbe sp i r i t 
In w h i c h i t is w r i t t e n , t ba t of cons t ruc t i ve 
c r i t i c i s m . S i n c e r e l y yours , 

H A R O L D C. P R I C E , '13. 

Y o u r points are w e l l t aken . I appre­
c ia te y o u r s i n c e r i t y i n the mat te r , and 
that you are p rompted b y mot ives w h i c h 
have the w e l f a r e of our A l m a M a t e r at 
heart . I reaUze tha t to the l o y a l A l u m n i 
member s the a t t i tude of the A l u m n i A s ­
soc i a t i on may have appeared dec ided ly 
weak . T h e reason no rep l ies we re made 
to the ed i to r i a l s to w h i c h you r e f e r ( in 
the E . a n d M . J , , and M i n i n g and Sc ien ­
t i f i c P r e s s ) , a re t w o f o l d : F i r s t — S i n c e 
the r e v i v a l of the A l u m n i A s s o c i a t i o n i n 
J a n u a r y , 1919, i t was recognized tha t i f 
the a l u m n i a s soc i a t i on was to f u n c t i o n ­
ate h a r m o n i o u s l y i t w o u l d have to pur­
sue a n e u t r a l p o l i c y because of the diver­
s i ty of o p i n i o n amongs t i t s member s re la ­
t ive to the a f f a i r s of the a d m i n i s t r a t i o n . 
It was f e l t tha t by t a k i n g no pa r t In the 
d i scus s ion t ha t even tua l l y the i l l f e e l i n g 
w h i c b ex i s t ed i n the A s s o c i a t i o n w o u l d 
subside. S e c o n d — U n f o r t u n a t e l y , the re­
m o v a l of the B u r e a u of M i n e s , a n d the 
i n v e s t i g a t i o n b y tbe A m e r i c a n A s s o c i a ­
t i o n of U n i v e r s i t y P r o f e s s o r s , took p lace 
d u r i n g the edi tor ' s absence i n C e n t r a l 
A m e r i c a , T h e a c t i n g edi tor , M r . R o b e r t 
M . K e e n e y , d i d not f e e l that he shou ld 
change the p o l i c y t ha t he was i n s t r u c t e d 
to f o l l o w , and hence no r e f u t a t i o n of the 
charges were made. 

H o w e v e r , s ince I have re turned , I have 
rea l i zed that th ings b a v e come to a head 
and tha t i t w U l be necessary f o r the 
A l u m n i to co-operate i n m a k i n g an honest 
eHort to a sce r t a in tbe fac t s i n r e g a r d to 
b o t h a f fa i r s i n order to upho ld the schoo l 
i n tbe eyes of the m i n i n g f r a t e r n i t y . I 
a m unable at th is t i m e to d iscuss , edi­
t o r i a l l y , the s ta tus of these two occa­
s ions , because to do so w o u l d b r i n g the 
A l u m n i A s s o c i a t i o n i n con f i i c t w i t h the 
a d m i n i s t r a t i o n ( the B o a r d of T r u s t e e s ) . 
It i s p l anned to have a n a l u m n i m e e t i n g 
i n D e n v e r as soon as due and proper an­
nouncements can be made. A t tb i s t ime i t 
i s p lanned to d iscuss the p o l i c y of the 
A l u m n i A s s o c i a t i o n i n r e g a r d to a l l i t s 
ac t i v i t i e s as o u t l i n e d i n i t s Cons t i t u t i on , 

I a m t h o r o u g h l y d i sgus ted w i t h the at­
t i tude of m o s t of the graduates t o w a r d 
tbe A s s o c i a t i o n , and unless they are w i l l ­
i n g to suppor t i t b y c o n t r i b u t i n g a r t ic les , 
personals a n d p a y i n g the i r dues, i t m a y 
as w e l l be d i scon t inued . I have t r i e d to 
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keep up the s t andard of the M a g a z m e 
so as to enable us to secure adver t i se­
ments , and t he re fo re have emphas i zed 
the t e c h n i c a l a r t i c l e s r a the r t han devote 
too m n c h space to schoo l news and l o c a l 
goss ip . 

I a m aware tha t m o s t of onr member s 
f e e l as y o u do r e g a r d i n g the t e c h n i c a l 
ma t t e r i n the M a g a z i n e . T b e y en joy the 
pe r sona l i t ems best of a l l , but i n o rde r 
f o r the M a g a z i n e to be a c red i t to the 
s choo l i t mus t have some semblance of 
a j o u r n a l b e c o m i n g to a t e c h n i c a l i n s t i ­
t u t i on . 

I t i 'ust t ha t our member s w i l l enter in to 
th i s d i s c u s s i o n so t ha t the A s s o c i a t i o n 
s h a l l succeed i n ge t t i ng the suppor t nec­
essary to m a k e i t capable of a t t a i n i n g 
the objec ts set f o r t h i n i t s C o n s t i t u t i o n . 

E D I T O R . 

P E R S O N A L S 
'83. 

M a i l addressed to W i l l i a m B . M i l l i k e n , 
Ipob P e r a k , F e d e r a t e d M a l a y States v i a 
C h i n a , has been r e t u r n e d m a r k e d "ad­
dressee dead." W h o can f n r n i s h us w i t h 
f u r t b e r de ta i l s? 

'95. 

C a r l R . D a v i s , f o r m e r l y G e n . Mgr . , 
B r a k p a n M i n e s L t d . , B r a k p a n , T r a n s v a a l , 
S o u t h A f r i c a , i s C o n s n i t i n g E n g i n e e r f o r 
T h e Conso l i da t ed M i n e s S e l e c t i o n Co. , 
L t d . , J o h a n n e s b u r g . 

'97. 

J o h n G r o s s has heen t r a n s f e r r e d f r o m 
F a i r b a n k s , A l a s k a , to R o l l a , Mo . , w h e r e 
he w i l l he loca ted as m e t a l i u r g i s t f o r the 
n e w B u r e a u of M i n e s s ta t ion . 

H . B . S t a r b i r d i s n o w at 820 S t o r y 
B l d g . , L o s A n g e l e s . H e r e c e n t l y l e f t the 
S i l v e r K i n g of A r i z o n a M i n i n g C o m p a n y , 
of Super io r , A r i z . , o w i n g to suspens ion 
of opera t ions . 

J . N . M c L e o d is n o w at E s c a n d i d o , C a h 
i f o r n i a . 

'OL 

J . M . B r a d l e y , of F l o r e n c e , Colo . , was 
a G o l d e n v i s i t o r r ecen t ly . 

'02. 

W . R a y C o x is n o w r e s i d i n g at 494 E . 
54th. Street , N o r t h , P o r t l a n d , Oregon . 

G . M o n t a g u e B u t l e r , D e a n of the 
Schoo i of E n g i n e e r i n g and D i r e c t o r of 
the A r i z o n a B u r e a u of M i n e s , was a v i s i ­
to r i n G o l d e n r ecen t ly . 

'04. 

Scot t H . S h e r m a n , r e c e n t l y of 326 E . 
P a l m L a n e , P h o e n i x , A r i z o n a , has m o v e d 
to A s l e n t o s . A a s . . M e x i c o . 

'05. 

E v a r i s t o Pa redes i s G e n e r a l M a n a g e i 
f o r the C i a M i n e r a L a So ledad y A n e x a s 
C u l i a c a n , S i n a l o a , M e x i c o . 

J o s e p h O ' B y r n e a n d M r s . D o r o t h j 
F o s s , of G o l d e n , we re m a r r i e d on A n g u s 
8th at G o l d e n . M r . O ' B y r n e is P ro fesso i 
of D e s c r i p t i v e G e o m e t r y at the Schoo l , 

'07. 

A l b e r t G . W o l f was a v i s i t o r i n Golden 
r e c e n t l y . H e is field engineer and geolo 
g i s t f o r the T e x a s G u l f S u l p h u r Co., o 
G u l f , T e x a s . H e has h a d excep t i ona l op 
po r tun i t i e s to . s tudy the su lphur , o i l am 
sa l t deposi ts of the G u l f Coas t reg ion 
H e is the au thor of the sp l end id a r t i ch 
on the " G u l f Coas t Do mes , " w h i c h ap 
pears e l sewhere i n th i s issne. 

'09. 

C B , H u l l i s w i t h the B u t t e and Super 
lo r Co. , B u t t e , M o n t . 

'10. 
Geo. T . G e r i n g e r i s loca ted at A r o r o i 

Masba te , P h i l i p p i n e Is lands, 

'11. 
R o y F . S m i t h i s . at present m a k i n 

m i n e examina t ions f o r the E m p i r e Z i n 
Co , i n the nor thwes t . H e r e c e n t l y con 
p le ted a th ree months ' geo log i ca l surve 
of t he i r p roper t ies i n the K i n g s t o n Di i 
t r ic t , N e w M e x i c o . 

'12. 

N e l s o n S. Greenfe lde r , sa les enginee 
f o r the H e r c u l e s P o w d e r C o m p a n y , ha 
been t r a n s f e r r e d f r o m the D e n v e r off i t 
to the company ' s m a i n off ice at W i l m i n j 
ton , D e l a w a r e . 

'13. 

M r . and M r s . C . F . O r a m announce t l 
a r r i v a l of a seven a n d one-half-poun 
baby g i r l on September 7 at K e o t a , Colo . 

E d w a r d C o w p e r t h w a i t e was a v i s i t t 
i n G o l d e n recen t ly . H e j o u r n e y e d here 
f r o m F l o r e n c e , Colo . , to pa r t i c ipa te i 
the M i n e R e s c u e contests , w h i c h were 
he ld i n D e n v e r d u r i n g the week of Se 
t ember 9 to 11. 

'14. 
C . E r b W u e n s c h has r e tu rned to Gold ­

en f r o m a f o u r and one-half months ' gen-
l o g i c a l e x a m i n a t i o n t r i p to Sa lvado 
C. A . H e has aga in r e sumed the A l u m j i i 
A s s o c i a t i o n w o r k w h i c h R o b e r t M . K e 
ney a t tended to d u r i n g h i s absence. 

J a m e s W . Pea rce , r e c e n t l y of Insp i ra ­
t ion , A r i z o n a , i s loca ted at P a t a g o n i 
A r i z o n a . 

J o h n H . T u r n e r , o'f E a s t l a n d , T e x a s , is 
v i s i t i n g i n Golden , 

S, Z , K r u m m , who r e c e n t l y r e s igned i 
a ss i s tan t p rofessor of m e t a l l u r g y at t l 
C o l o r a d o S c h o o l of M i n e s , has gone to 
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Cleve land , Ohio , to accept a s i m i l a r posi­
tion at the Case S c h o o l of A p p l i e d S c l -

e. 
'15. 

i lysses H . B e r t h i e r and M i s s M a r y 
pamere l A v e s were m a r r i e d at H o u s t o n , 
Texas, o n Sa turday , Sep tember 11th, M r . 
und Mi 'S . B e r t h i e r w i l l be at home a f t e r 
October Stb at S m e l t e r N o . 2, M o n t e r r e y , 
iS'eiivo L e o n , M e x i c o , w h e r e M r . B e r t h i e r 

super in tenden t of the l ead r e f i n e r y 
he C i a M i n e r a de Peno l e s . T h e y were 

vis i tors i n G o l d e n on Sep t emher 16. 
C;ha's, A , R o g e r s i s i n charge of the 

underground m i n i n g a n d c h u r n d r i l l i n g 
of the C h i l e E[xplora t ion C o m p a n y , C h u -
i iu icamata , C h i l e , S o n t h A m e r i c a . 

., L . W h i t e i s supe r in t enden t of the 
S;j u M a r c o s M i n e , a s u b s i d i a r y of the 
New Y o r k , R o s a r i o a n d H o n d u r a s M i n ­
ing Co. at S a b a n a ' G r a n d e , H o n d u r a s . 

'16. 

|: 'rank E . B r i b e r was d i s c h a r g e d f r o m 
W a l t e r R e e d H o s p i t a l , W a s h i n g t o n , 

1.1. C , J u l y 1st, a n d has r e t u r n e d to his 
old pos i t ion at B i n g h a m C a n y o n , U t a h , 
wiiere he is engineer at t b e H i g h l a n d 
l l o y M i n e . 

r a n k J . W i e b e i t has l e f t the H a n o v e r 
Hessemer I r o n & Coppe r C o . of F i e r r o , 
• Mex. , to accept the p o s i t i o n of engi-

r and assayer f o r the Y e l l o w P i n e 
Mitie at Goodspr ings , N e v a d a , 

[urray E . G a r r i s o n is i n the P r o d u c ­
ing D e p a r t m e n t of the S t a n d a r d O i l Co. , 
l l a k e r s f i e l d , C a l i f . 

'18. 

M r , and M r s . W m , F . Jones , of C o l d 
SpT'ings, O k l a . , a re r e j o i c i n g over the ar­
r i v a l of a son , b o r n J u l y 15. 

'19. 

'V. B . R o m i n e has r e s igned h i s p o s i t i o n 
of m i n i n g engineer w i t h the A . S. & R . 
Co. at Angangueo , M i e h o c a n , M e x i c o , H e 
is now ass i s tan t geo log is t w i t h the M i d -

t R e f l n i n g Co. , w i t h headquar te r s i n 
,ver. 
[ i f f l i n B u t l e r i s t e m p o r a r i l y at Cas-

W y o m i n g . 
'20. 

I'h-nest B . B u n t e and M i s s E m m a E n -
.ftli' of A n n a p o l i s , M d . , w e r e m a r r i e d i n 
Wash ing ton , D . C , on Sep t embe r 3, 

r ed A . L i c h t e n h e l d i s w i t h the B u -
roai.i of M i n e s , Casper , W y o m i n g . 

O B I T U A R Y . 

'06. 
r a n k l i n L u t h e r B a r k e r d i ed of s m a l l ­

pox, at h i s home at P e i Y a n g U n i v e r s i t y , 
T i e n t s i n , C h i n a , on J u n e 9, 1920. H e had 
i ieea P r o f e s s o r of M i n i n g at the U n i v e r -
sit.y f o r the past five years . P r e v i o u s to 

c o m i n g to C h i n a , f r o m 1908 to 1913, he 
was P r o f e s s o r of M i n i n g at the U n i v e r ­
s i t y of Oregon . 

M r . B a r k e r was fo r ty -n ine years o l d at 
the t ime of h i s death . H e is s u r v i v e d by 
h i s w i f e and two s i s te r s . 

E X - M I N E S N O T E S . 
'09. 

P a u l N e e r i s manage r f o r the W e s t 
E n d Opoteca M i n e s , at Opoteca , Dept . 
de Gomayagua , H o n d u r a s , C. A . 

'14. 

A l o n z o V a l e n z u e l a i s engaged i n the 
opera t ion of a sugar p l a n t a t i o n a n d gen­
e ra l m e r c h a n d i s e bus iness at C o m a y o g u a , 
H o n d u r a s . V a l e n z u e l a i e f t M i n e s i n 1911 
and finished h i s m i n i n g e n g m e e r i n g 
course at the M i c h i g a n S c h o o l of M i n e s , 

'18. 

J o h n H . R a b b , Jr , , and M i s s D o r o t h y 
H i c k s , of Denve r , were m a r r i e d on June 
8 i n D e n v e r . T h e y m i l r e s ide at A n -
h e i m , i n sou thern C a l i f o r n i a , w h e r e R a b b 
is assoc ia ted i n bus iness w i t h h i s f a the r . 

School News 
R E G I S T R A T I O N , S E P T E M B E R 18, 1920. 
F r e s h m e n 150 
Sophomore .- 123 
J u n i o r 88 
Sen io r . 53 
P o s t Gradua te 10 

T o t a l 424 

T H E E D U C A T I O N A L A M E N D M E N T . 

T h e f o l l o w i n g i s the subs tance of the 
proposed educa t iona l a m e n d m e n t w h i c h 
is to p rov ide f o r an a d d i t i o n a l assess­
m e n t not to exceed one m i l l , i n order to 
upho ld the s t anda rds of the i n s t i t u t i o n s 
of h i g h e r l e a r n i n g i n the State of Colo­
r a d o : 

B e i t E n a c t e d h y the Peop le of the 
State of C o l o r a d o : 

q^hat A r t i c l e X , S e c t i o n 11, of the 
State C o n s t i t u t i o n be amended to 
r ead as f o l l o w s : 

Sec t i on 11. T h e ra te of t a x a t i o n 
on p r o p e r t y f o r s ta te purposes , s h a l l 
neve r exceed f o u r m i l l s on each dol­
l a r of v a l u a t i o n ; P r o v i d e d , however , 
tha t in the discretion of the Generai 
Assembly a n a d d i t i o n a l l e v y of not 
to exceed one mill on each do l l a r of 
v a l u a t i o n m a y f r o m t i m e to t i m e be 
au tho r i zed f o r the e rec t ion of addi­
t i o n a l b u i l d i n g s at, and f o r the use, 
•benefit, ma in tenance , and suppor t 
of, the S ta te E d u c a t i o n a l Ins t i tu -
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t i o n s ; p rov ided , f u r t h e r , tha t the r a te 
of t a x a t i o n ou p rope r ty f o r a i l s ta te 
purposes , i n c l u d i n g the a d d i t i o n a l 
l e v y h e r e i n p r o v i d e d fo r , s h a l l neve r 
exceed flve m i l l s o n each do l l a r of 
v a l u a t i o n , un less o the rwi se p r o v i d e d 
i n the C o n s t i t u t i o n . 

T h e i n s t i t u t i ons tha t w i l l benef i t by 
th i s a r e : U n i v e r s i t y of Co lo rado , A g r i ­
c u l t u r a l Co l l ege , Co lo rado S c h o o l of 
M i n e s , S ta te T e a c h e r s ' Co l lege , and the 
C o l o r a d o State N o r m a l S c h o o l . 

V o t e Y E S f o r tb i s A m e n d m e n t . E v e r y ­
one recognizes tha t no bus iness can be 
r u n on tbe same ou t l ay of c a p i t a l as i t 
d i d two years ago. N e i t h e r can y o u l i v e 
on the same income . T h e r e f o r e , e v e r y 
l o y a l c i t i z e n of Co lo rado m u s t suppor t 
t h i s A m e n d m e n t so tha t the schools c a n 
f u n c t i o n a t e p rope r ly , by ge t t i ng i n ­
creased revenue . 

T b e S c h o o l of M i n e s f a c u l t y f o r the 
c o m i n g schoo l yea r is as f o l l o w s : 

V i c t o r C . A l d e r s o n , P r e s i d e n t ; A . E . B e l ­
l i s , p ro fes so r of p h y s i c s ; R a l p h W . B o y d , 
chemis t , depar tment of m e t a l l u r g i c a l re­
s ea r ch ; C. E e s m a r t i n , i n s t r u c t o r i n mod­
ern languages ; C l a r k B . Carpen te r , as­
s is tant p rofessor of m e t a l l u r g y ; H a r o l d 
F . C r o o k s , ass i s tan t p ro fes so r of geology 
and m i n e r a l o g y ; M a j o r G . C . Dobson , U . 
S. A.., p ro fes so r of m i l i t a r y sc ience and 
t ac t i c s ; A r t h u r J . F r a n k s , i n s t r u c t o r i n 
c h e m i s t r y ; H a r o l d AV. Gardner , p ro fes so r 
of c i v i l eng inee r ing ; R a l p h Glaze , d i rect­
or of a t b l e t i c s ; George W . C o r r e l l , pro­
fes so r of m a t h e m a t i c s ; I...ester S. Gran t , 
p rofessor of m i n i n g ; W . E . H a l e , assist­
ant p rofessor of m a t b e m a t i c s ; J o s e p h S. 
JafEa, p rofessor of m i n i n g l a w ; J . H . 
Johnson , i n s t r u c t o r i n geology and m i n ­
e r a logy ; R . M . K e e n e y , d i rec to r of de­
pa r tmen t of m e t a l l u r g i c a l r e s e a r c h ; A . 
P . L i t t l e , p ro fes so r of e l e c t r i c a l engineer­
i n g ; A l b e r t H . L o w , professor of chemis­
t r y ; Jas . H . Morse , professor of mechan­
i c a l e n g i n e e r i n g ; A V i l l V . N o r r i s , assist­
ant p rofessor of chem_istry; J . F . O ' B y r n e , 
p ro fes so r of desc r ip t ive geomet ry ; 1. A . 
P a l m e r , p ro fes so r of m e t a l l u r g y ; L . D . 
Robe r t s , associa te p ro fes so r of chemis­
t r y ; James U n d e r h i l l , associa te p ro fes so r 
of m i n i n g ; E d w . W . W i e g m a n , Cap t . E . 
0 . R . C , i n s t r u c t o r i n m i l i t a r y sc ience 
and t ac t i c s ; F . M . A'an T u y l , . p r o f e s s o r of 
geology a u d m i n e r a l o g y ; J . C, A V i l l i a m s , 
a ss i s tan t d i rec to r of depar tment of met­
a l l u r g i c a l r esearch . 

P r o f . AV. H , Schoewe, ass i s tan t pro­
fessor of geology, has r e s igned to accept 

a s i m i l a r pos i t ion at the U n i v e r s i t y 
K a n s a s . 

A t the m e e t i n g of the boa rd of t r i i 
tees of tbe S c h o o l of M i n e s , he id l a 
T h u r s d a y , H a r o l d AV". G a r d n e r w; 
e lec ted p ro fes so r of c i v i l eng ineer in 
P r o f e s s o r G a r d n e r i s a graduate of t l 
U n i v e r s i t y of I l l i n o i s a n d took a pes 
g radua te course at the U n i v e r s i t y of I l l i ­
no is . H e has had th i r t een years of teac 
i n g a n d m a n y years of p r a c t i c a l expe: 
ence. F o r some t ime he was i n char; 
of c i v i l eng inee r ing at Cooper U n i o n , 
N e w Y p r k , and has t augh t i n the U i 
v e r s i t y of I l l i n o i s and K a n s a s U n i v e r s i t 
F o r some t ime he was at the head 
the m a t h e m a t i c s depar tment of Iowa 
AVesleyan Col lege . G . A\'". C o r r e l l w 
e lec ted p ro fes so r of m a t b e m a t i c s . H e 
a g radua te of Oh io AVesleyan and d 
post-graduate w o r k at Oh io State Colle; 
and tbe U n i v e r s i t y of C h i c a g o . H e h 
taught ma thema t i c s f o r m a n y years ai 
i n recent years has been bead of t. 
m a t h e m a t i c s depar tment at D e P a u w U i 
v e r s i t y . AV. P . H a l e , r e c e n t l y the he; 
of the m a t h e m a t i c s depar tment of B r o a 
dns Col lege , AVest V i r g i n i a , w i l l be assi i 
an t p ro fes so r of ma thema t i c s . P r o f . 
D . R o b e r t s has been a d v a n c e d to tbe i 
s i t i o n of associa te p rofessor of chemis t ry . 

T R A D E N E W S . 

T h e J e f f r e y M a n u f a c t u r i n g Company , 
of C o l u m b u s , Ohio , have r e c e n t l y issued 
the f o U o w i n g n e w ca ta logs : " M i n e Lo ( 
m o t i v e s , " N o . 263, T h i s n e w ca t a l 
f u l l y I l lus t ra tes and descr ibes tbe E l e c ­
t r i c a l a n d M e c h a n i c a l f ea tu res of the i r 
comple te Une of M i n e L o c o m o t i v e s : 
e l u d i n g the " A r m o r p l a t e " type of M a i n 
H a u l a g e L o c o m o t i v e , and E l e c t r i c Ga i 
e r i n g L o c o m o t i v e s of the Gab le Ref-!, 
C r a b R e e l , C o m b i n a t i o n C a b l e and C r 
R e e l , and E l e c t r i c S torage B a t t e r y 
T y p e s . 

" J e f f r e y Storage B a t t e r y L o c o m o t i v 
f o r M i n e s . " N o . 312. T h i s ca t a log f n 
I l lus t ra tes and descr ibes o ther impor t a 
fea tures of J e f f r e y Storage B a t t e r y Lo^ 
mo t ives f o r M i n i n g Se rv i ce , i n c l u d i 
M o t o r E q u i p m e n t , N e w S t y l e J o u r i 
B o x f o r Ins ide W h e e l T y p e Locomot i ^ 
etc., and a lso con ta ins i i l u s t r a t i v e pho 
g raphs of E l e c t r i c G a t h e r i n g Loc-o-
m o t i v e s of the S t anda rd ' Cab le R e e l anil 
C r a b R e e l T y p e s . Copies of these m;iy 
be ob ta ined by a d d r e s s i n g the c o m p a 
at C o l u m b u s , Ohio . 
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A T H L E T I C S 
By Ralph C. i^flaxweli, '23. 

IViines Football Schedule for 1920. 

O d o b e r 16—Mines vs . U t a h A g g i e s at 
L o g a n , U t a h . 

0 - tober ..23—Mines v s . Co lo rado A g g i e s 
at F o r t C o l l i n s . 

October 30—Mines v s . U n i v e r s i t y of W y ­
o m i n g at D e n v e r . 

\ (3vember 6—Mines v s . D e n v e r U n i v e r ­
s i t y at D e n v e r . 

\ vember 11—Mines v s . U n i v e r s i t y of 
Co lo rado at D e n v e r . 

November 25—Mines v s . Co lo rado C o l ­
lege at Co lo rado S p r i n g s . 

F O O T B A L L O U T L O O K . 

i 'ootball p rac t i ce at tbe S c h o o l of M i n e s 
n m e n c e d Sep tember 8 and is be ing 
^hed as r a p i d l y as poss ib le i n order 
Lt the t eam m a y be i n shape f o r tbe 
it game, w h i c h t akes p lace October 

1(1 at L o g a n , U t a h , w h e r e the Ore D i g ­
's w i l l meet the U t a h A g g i e s . T h e 
:t confe rence game w i l l be p l ayed 
i ln s t the Colorado A g g i e s at F o r t C o l -

October 23, at w h i c h t i m e i t is ex-
m e l y p robab le tha t the C o n f e r e n c e 
impionsh lp w i l l be dec ided . M i n e s w i l l 
y i t s first game i n D e n v e r , N o v e m b e r 
when i t meets the U n i v e r s i t y of W y o -

in ieg i n an e x h i b i t i o n contest . 

C a p t a i n L i n d e r h o l m , A l l - S t a t e end i n 
7, has r e t u r n e d i n good c o n d i t i o n and 
at t h ings are expected f r o m h i m th i s 
'., as w e l l as f r o m A r t B u n t e , wbo 
yed end las t year , but w i l l be t r i ed 

i n the back- f le ld , where he showed to 
id advantage i n the p rac t i ce games to-
fd the close of las t season. A m o n g 
t year ' s " le t t e r" m e n who have re-
ned, a r e : B u n t e , C l a r k , C l o u g h , G lb -
is, H a m i l t o n , H a s i d n s , H y l a n d , P o u -
and J . R o b e r t s o n . T h e member s of 

; year ' s F r e s h m a n team, a m o n g w h o m 
arc s e v e r a l o l d G r e e l e y p layers , no t ab ly 
M'-njamin, M c G l o n e , S e v e r i n n i aud M i t c h -

w i l l f u r n i s h cons ide rab le oppos i t ion 
||> last year 's ' V a r s i t y men . S h e r r i g e r , 

:es, .Jordan, P a r k i n s o n , D a v i s , R . C r a w -
1 and F a h e y w i l l also be heard f r o m . 

T h e l i n e w i l l be the heav ies t tha t tbe 
Mines has had i n some years , flve of the 

didates w e i g h i n g close to 200 pounds. 
^h 'Glone , C r a w f o r d , H y l a n d , Housse l s , 

n-riger, C l o u g h , S e v e r i n n i and Gibbons 

w i l l be a m o n g the candida tes f o r l i n e po­
s i t i ons . 

G l a z e w i l l no t he h a m p e r e d by the lacii; 
of m a t e r i a l as he was las t year . M a n y 
m e n who were p reven ted f r o m c o m i n g 
out f o r las t season's t eam because of tbe 
r igorous Sophomore c u r r i c u l u m w i l l be 
candidates . 

A c c o r d i n g to a l l pre-season p red ic t ions 
th i s year ' s t e a m of the S c h o o l of M i n e s 
w i l l be at least hea rd f r o m . 

A S S I S T A N T C O A C H IVIURPHY. 

B e c a u s e of the sho r t hour and a ha l f 
devoted to f o o t b a l l p rac t ice , G l a z e has 
f o u n d It necessa ry to secure an ass is tant 
to coach tbe Une w h i l e he devotes bis 
en t i re a t t en t ion to the back- f ie ld . C u d d y 
M u r p h y , f o r m e r l y of D a r t m o u t h , has 
t aken en t i re charge of the Une and i s act­
i n g as genera l a s s i s t an t to Glaze . 

M u r p h y p layed t a c k l e f o r D a r t m o u t h 
d u r i n g the seasons of 1917, 1918 and 1919. 
It was due m a i n l y to h i s ef for ts tha t Dar t ­
m o u t h succeeded i n g i v i n g P e n n State the 
on ly d r u b b i n g i t r ece ived d u r i n g the 1919 
g r i d i r o n season. I n the se l ec t ion of the 
A U - A m e r i c a n f o o t b a l l t e a m f o r 1919 he 
was men t ioned b y W a l t e r C a m p as one 
of tbe t w o best t a c k l e s i n the east. A f t e r 
the c lose of las t year ' s f o o t b a l l season 
he p l a y e d w i t b J i m T h o r p e ' s p r o f e s s i o n a l 
t e a m i n Ohio . 

E r i e K i s t l e r , a th le t ic -d i rec tor of the 
S c h o o l of M i n e s f r o m 1912-1914, and B o b 
N e w t o n , have agreed to a id Glaze i n 
w h i p p i n g the M i n e s team in to shape f o r 
the c o m i n g season. B o t h K i s t l e r a n d 
N e w t o n are o l d Y a l e s ta rs—-Kis t le r b e i n g 
a baek, w h i l e N e w t o n p layed i n tbe l i ne . 
These m e n have agreed to come out at 
least once a week and are p a y i n g a l l ex­
penses out of the i r o w n pocke ts . 

F R E S H M A N F O O T B A L L . 

A b o u t t h i r t y f r e s h m e n have t u r n e d out 
f o r f r e s h m a n f o o t b a l l p rac t i ce . M o r e 
w i l l appear w h e n the necessa ry equip­
ment has been secured. T h e f r e s h m a n 
team w i l l be s t reng thened by the addi­
t i on of men not e l i g ib l e f o r the ' va r s i ty . 

B i l l y W i l U a m s , f o r m e r M a n u a l C o a c h , 
has been secured to coach the f r e s h m e n . 
It is expected tha t he w i l l have t h e m 
i n cond i t i on to p l ay the ' v a r s i t y t o w a r d 
the l a t t e r par t of the m o n t h . 



PROFESSIONAL CARDS 

Mlnmff Engineer. 
229 Coronado Bldg . , 
Denver, Colo. 

BTJBXiIlSTGAlVIE, W A L T E R E . 
Cliemist and Assayer. 

1736-3S Lawrence Street, 
Denver, Colo. 

BTJTLEB, Cr. OTONTAG-UE 
Miaing and Geologrical Engineer. 

Dean Col lege .of Mines and Engineer­
ing, U n i v e r s i t y of Ar izona , Tucson. 

Examina t ions and problems i n v o l v i n g 
persistence, change in character, and 
loss of ore. 

Diamonds and other gems secured f o r 
Miner s or their f r i ends at reduced 
rates. 

CORRY, A R T H U R V. 

Member Harper , Macdonald & Co., 

M i n i n g Engineers, But te , Mont . 

DUGAW, W I L L I A M T. 
G-eneral Agent for Soutiiern Califor­
nia. 4 
Columbian Na t iona l L i f e Insurance 
Company. 
Old L ine , L o w Cost L i f e Insurance, 
Accident and H e a l t l i Insurance. 
716T718 T r u s t & Savmgs Bldg . , 
L o s Angeles, Ca l i fo rn i a . 

Office and Residence, Cor. 15th and 

Ford Streets 

DR. PAUL MEYER 
Physician 

Phone Golden 21 Golden, Colorado 

P A T E N T S . " 
Booklet and information free. Highest 

references. Best results. Promptness as­
sured. Send drawings or model for pre­
liminary examination. 

WATSON E. COLEMAN 
Patent Lawyer 

624 F Street, Washington, D. C. 

T H E 
J. H. LINDER HARDWARE CO. 

Hardware, Plumbing, Heating 
Golden, Colorado 

HAMMOND, JOHH" H A Y S 
Mining Engineer. 
71 Broadway, 
New T o r l i . 

MZLLIKEBT, WEDIiIAM B. 
Mining Engineer and MetaUurgist. 
709-10 M i n i n g Exchange B ldg . , 

Denver, Colo. 

MOWTAMA L A B O R A T O R Y CO. 
E . E . B L t r M E M T H A L 

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

H . N. STBOXTCK 
Consulting' Industrial Manager. 
Problems of Finance, Organizatior 
Product ion, Labor and Account ing . 
743 Conway Bldg. , Chicago, IU. 

T A Y L O R , P B A H K B. 
Geologist and Oil Expert. 
Reports and Investigations. 
B o x 325, Casper, W y o . 

W A L T M A K , W. D. 

1215 F i r s t Na t iona l B a n k Bldg . , 
Denver, Colo, 
Phone Champa 5236. 

W O L F , H A R R Y J . 
Mining Engineer. 

42 Broadway, 
New Tork. 

A U G U S T B E R N I N G H A U S E N , Proprietor 

. CITY TAILOR SHOP 
Cleaning, Pressing and Repairing 

Golden, Colorado 

Ofiice Hours: 9 to 12 a. m „ 1 to 5 p. m. 

Phone Golden 164W 

DR. LESLIE C. ANDERSON 
Dentist 

Rooms 9 and 10, over Rubey Bank 

Golden, Colorado 

Telephojae Golden 72 

CITY MEAT MARKET 
1118 Washington Ave. 

Meats, Fish, Poultry, Vegetables, 
Butter and Eggs—Oysters in Season 

C O L O R A D O S C H O O L O F M I N E S 
G O L D E N , C O L O R A D O 

U N E X C E L L E D 

L O C A T I O N 

A N D 

E Q U I P M E N T 

HIGH 

S T A N D A R D 

O F 

E X C E L L E N C E 

A State institution in which tuition is free to bona-fide residents of Colo­
rado. Offers four-year courses in Metal Mining, Coal Mining, Metallurgy and 
Mining Geology, leading to the degree of Engineer of Mines. Graduates gen­
erally in demand hy best mining companies; employment secured through 
Capability Exchange-maintained by the Alumni Association. 

A well-equipped club and gymnasium provide social diversion and athletic 
traiuing. 

For further information address 

T H E R E G I S T R A R , C O L O R A D O S C H O O L O F IVIINES, G O L D E N , C O L O R A D O 

HAVE YOU A SET OF THESE ? 
new reprint of the following is ready 

for distribution: 
"Notes on Fire Assaying," by P, W . 

Traphagen, A manual of methods of flre 
asHfiying for gold, silver, platinum, tin 
ami lead ores. Price $1.00. 

"Rapid Methods of Technicai Analysis," 

by Fraud D . Aller, '92. Manual of stand­

ard smelter laboratory methods used by 

the American Smelting & Reflning Co, 

Price $1,00. 

JEFFERSON COUNTY POWER 
AND LIGHT CO. 

Golden, Colorado 

L U T H E R H E R T E L 
Clothier and Furnisher 

Sole Agents: Arrow Collars and Shirts 

" S I N C E R I T Y " C L O T H E S 

Golden, Colorado 

N. Koenig, Pres. W . H . BoUtho, Sec. 

The KOENIG MERCANTILE CO. 
S T A P L E A N D F A N C Y G R O C E R I E S 

Washington Ave and 12th St. 

Telephones:- L ,A 
Golden 60 Golden, Colo. 

Terms Strictly Cash and 30 Days. 

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

To develop bra in and muscle, we advise 
a l l students of the School of Mines to eat 
food bought of The John Thompson Grocery 
Stores Co. I t gan be rel ied on as being 
pure, l i e a l t h fu l and nourishing, and they sel l 
their goods cheaper than most of the stores 
i n the State. They manufacture Candy, Ice 
Cream, F a n c y Cakes and Bake ry Goods, 
equal to many high-toned caterers, and sel l 
at about l i a l f the other fe l low 's prices. 

Fo r social funct ions , or f o r your best 
girl-—-try their Chocolate B o n Bons, lee 
Cream and Balcery Goods. 

A l l the eatables and drinkables f o r a 
Dutch L u n c h , Cigars , Tobaccos, etc. 

Phone Golden 187 

SOREN SORENSON 

Staple and Fancy 

Groceries 
1214 Washington Ave. 



THE GOODMAN 
LOW VEIN SHORTWALL MACHINE 

Has passed its period of test in service and has 
proven itself perfect in design and performance. 

It is more than six inches lower than the 
Goodman Standard Shortwall Machine. 

Book 203-S tells about it. 

Goodman Manufacturing Co., Chicago, III 
New York, Cincinnati, Denver, Pittsburg, St, Louis, Seattle, 

Charleston, W. Va. Birmingham. . (82) 

The Dorr Bowl Classifier 
Two Stage Classification—80 to 350 Mesh 

W R I T E FOR BULLETIN 

THE DORR COMPANY 
ENGINEERS 

New York Denver London Mexico City 

Roessler & Hasslacher 

709-717 S I X T H A V E N U E 

N E W Y O R K 

Works: Perth Amboy, N. J , 

96-98^ 
C Y A N O G E N 51-52 P E R C E N T 

i6 

SODIUM 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 R T E R S FOR S C H O O L O F MINES 
B O O K S A N D S U P P L I E S 

Subscriptions Taken to Ail Magazines and Periodicals 

Maii Orders Promptly Attended To 

F. B. ROBINSON - - . . . , G O L D E N , C O L O R A D O 

I M P O R T E R S 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 FOR 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 , 

Rubber Aprons—Scientific Instruments—Chemicals— 
Glassware—Metallurgical Ciay Goods—Filter Paper 

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 



Locomotive Cranes occupy an important place in the art of 
handling materials and are adapted to a wide range of service 
and conditions—in many cases where the possibilities for savings in 
time, labor and money are great. 

The Link-Belt Crane represents the highest degree of efficiency in design 
and mechanical construction known in the crane building art. 

Let us tell you more about it.̂  Send for catalog. 

L I N K - B E L T COMPANY 
Philadelphia Chicago Indianapolis 

Denver—Lindrooth-Shubert & Co., Boston Bidg. 

L O C O M O T I V E C R A N E S 

How Was This Remarkable 
Change Brought About? 

E v e n as recently as f ive years ago, most malleable iron 
was regarded as a "cheap" materia! to be used w K h 
the greatest discretion and in places where its failure 
could entail no serious results. 

Y e t today C E R T I F I E D Mai leable Castings are being 
used for highiy responsible duties in hundreds of differ­
ent mechanical p roduc t s -d i sp lac ing in many instances 
other materials, and their possibilities seem almost 
unlimited. 

The story of this t r i umph of Science and Eff ic iency 
over ignorance and ruie-of-thumb is f u l l of intense inter­
est for the keen student. 

Wrile today for a copy of the Official Illustrated Treatise 
of ihe American Malleable Castings Association. 



Why is 99% of the Coal Mined Still Loaded 
by the Shovel Instead of Loading Machines? 

B e c a u s e of t l ie u n f a v o r a b l e cond i t ions s t i l l e x i s t i n g i n m a n y mines , such a 
L o w V e i n s — P o o r R o o f — D i r t Seams i n C o a l — N a r r o w R o o m N e c k s — L o w Ou 
put per r o o m — c o a l cannot be shot d o w n on the bot tom i n shape f o r the m a c b i r 
to p i c k up wi thou t excess ive break'age or cond i t ions m a y be such tha t empf 
cars cannot he supp l i ed w i t h o u t c a u s i n g de l ay to the mach ine . 

as i l l u s t r a t e d above was des igned and b u i l t to meet jus t such min ing 
as men t ioned above. 

c o n d i t i o i 

T h e m a c h i n e w e i g h s o n l y one ton . 
B e i n g moun ted on a s e l f -p rope l l i ng 
t ruck , the re is no l o a d i n g or un load­
i n g , the o n l y s e t t i ng up b e i n g a j a c k 
at the l o a d i n g end of conveyor to 
w h i c h a s n a t c h b lock is h i t c h e d . C o a l 
is p u l l e d onto the conveyo r b y means 
of a scoop pu l l ed by a m a n i l l a rope 
w r a p p e d a round a caps tan on the 
m a c l i i n e . 

If y o u w i l l f u r n i s l i us comple te i n fo 
m a t i o n r e g a r d i n g y o u r condi t ions , oi 
exper ienced engineers w i l l be g l ad • 
suggest a m i n i n g s y s t e m to be use 
i n connec t ion w i t h the use of JefEr< 
P i t C a r L o a d e r s , that w i l l i n su re ma? 
m u m output f r o m a g rea t l y reduce 
m i n i n g t e r r i to ry , at a g rea t s a v i n g : 
T i m e , L a b o r and E x p e n s e . 

The 38A Loader can be made for various heights. In making inquiry, 
be sure to give gauge of track, height of coai seam, height from 
bottom to top of rail, height from top of raii to top of car, and from 
top of car to roof, 

9-1-20. 

950 North Fourth Streei, COLUMBUS, OHIO 

Denver Office: First National Bank Building 

And Preferred Service to IVIines Men and Mines Employers Everywhere 
WIRE or WRITE US REGARDING Y O U R OPENINGS 

Stating Requirements of Position and Saiary Paid 
We Will Report Upon Best Men Available Immediately 

"The Waugh Way Wins' 

npHE" 
^ drill 

WAUGH" SIGN on a rock 
or dril! sharpener is the 

miner's "high sign" everywhere. 

SEKING It gives him much the same 
feeling that he gets in meeting an old 
friend because he knows that every 
machine bearing this mark is a gen­
uine, dependable article all the way 
through, 

H E knows this "high sign" always 
implies high speed, high efficiency 
and low maintenance costs. 

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

Branch Offices in all Important Mining Centers C.27 



J. F. WsLBOHsr, President T. A u E E L i u B j Manager of Sales 

MANUFACTURERS OF 

STEEL RAILS—ALL WEIGHTS—ANGLE AND 
SPLICE BARS, BAR IRON 

MILD STEEL, TWISTED BARS FOR REINFORCE­
MENT, PIPE BANDS, ANGLES 

AND CHANNELS 

Track Spikes and Bolts, Wire Nails, Cement-Coated 
Nails, Plain and Barb Wire, Bale Ties, 

Field Fence, Poultry Netting, Cast 
Iron Pipe and Coke 

MINERS OF 

Anthracite and Bituminous Coals for 
Domestic, Steam and Smithing Purposes 

GENERAL OFFICES 
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T H E COLORADO SCHOOL OF MINES ALUMNI 
ASSOCIATION, PUBLISHERS, GOLDEN, COLO. 


