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The World's Tonnaĵ e 
Record is held by 

"LONGLIFE' ' 

ACKXM^RICI-r "LONX";LIFI-r^ dnv 

veyor Uelr installoJ af a l-'tah copper 

mine in the Spring of 1914 carried 7,313," 

4--::j Ions of ore Jurin;^ a period of four 

vears at a cost of less than tivc)U\- cents 

ptr thousand tons. 

Never— lo Goodrich's kiiowledj^e — \u< 

thi^ acliievement heen approached, let 

aloneejualled. I'urtlier comment Skvinssnper-

lluous in the fice of such miî hty testimony. 

W h y not dictate a letter toCioodrich askini; 

them to send you tlieir Ik-lrinĵ C -̂atalo,̂ ? Sure

ly it will have an economic me.-=?aLie for you. 

T H I : Î . r . ( i o c ^ n R i c i r l u u n r . i i C O M P A N V 
• A k r o n , O h i o 

W i L M i N s T O N D E L 

TO "MIHES" MEN EraiYmiERE:-

SDBJEOTt- SERVIOE. 

TliQ Heifoulea Powder Company invites you to 
judge its produots fiom thsae standpoints, namely -
Quality, Prioa and Service, 

In considering Service, this oompany realizes 
that to render that Which is worth wliile, it must main
tain a direct contaot with mine officials and mining 
engineers who are dally meeting "blasting problems, in 
the course of their mark. 

Ihe assietsaioe of. our Servioe Department at 
our Hain and Branch Offloea, in oonaultatlon with our 
Experimental, Stations and Labosatories, ie yours for 
the asking. 

You 0841, in turn, help ua by cemmiaiicating 
your experiences end methods in the use of explosiveSj 
such as diagrams of satisfactory dri l l rounds, emotait 
and grade of explosives used in specific oases, with 
ful l data on nature of rook blasted and progress made. 
In faot we like to have all the details possible, which 
by careful analysis and comparison with the work of others 
will enable us to return information to you - that will 
be of greatest value, 

WQ will be glad to use our spaoe in this magazine 
for the publishing of information that may be of special 
interest and assistance to Mines Men, Motion the magazine 
When writing ua„ 

Yoxa&t for better blasting, 

HEROULES POWDER COMPAHT. 

S A F E T Y n R S T - U $ £ pEdHlSSIBLE E>:PL05JVES THAT DO HOT I1£0UIHE TH*W1HS 
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AT O M S are so inrmifcesimal that to be seen under the most 
. powerful microscope one hundred mi l l ion must be grouped. 

T h e a tom used to be the smallest indivis ible un i t of matter. 
W h e n the X - R a y s and rad ium were discovered physicists found 
that they were dealing w i t h smaller things than a toms—with 
particles they ca l l "e lec t rons . " 

A t o m s are bui l t up of electrons, just as the solar system is bui l t 
up of sun and planets. M a g n i f y the hydrogen atom, says Sir 
Ol ive r Lodge, to the size of a cathedral, and an electron, in com
parison, w i l l be no bigger than a bird-shot. 

N o t much substantial progress can be made i n chemical and 
electricai industries unless the act ion of electrons is studied. F o r 
tha t reason the chemists and physicists i n the Research L a b o r a 
tories o f the Genera l E l ec t r i c C o m p a n y are as much concerned 
w i t h the ve ry const i tut ion of matter as they are v^ith the develop
ment o f new inventions. T h e y use the X - R a y tube as i f i t were 
a machine-gun; for b y i ts means electrons are shot at targets i n 
new ways so as to reveal more about the structure of matter . 

A s the result of such experiments, the X - R a y tube has been 
greatly improved and the vacuum tube, now so indispensable i n 
radio communicat ion, has been developed in to a k i n d of trigger 
device for guiding electrons b y radio waves. 

Years may thus be spent i n what seems to be merely a purely 
" theore t ica l" invest igation. Y e t nothing is so pract ical as a good 
theory. T h e whole structure o f modern mechanical engineering 
is reared on Newton ' s laws o f gravi ta t ion and motion—theories 
stated i n the f o r m o f immutab le propositions. 

I n the past the theories that resulted f r o m purely scientific re
search usual ly came f r o m the univers i ty laboratories, whereupon 
the industries appl ied them. T h e Research Laboratories of the 
Genera l E l ec t r i c C o m p a n y conceive i t as part of their task to ex
plore the u n k n o w n i n the same spir i t , even though there may be 
no immediate commercia l goal i n view. Sooner or later the world 
profi ts by such research i n pure science. Wireless communica
t ion , for example, was accompiished largely as the result of Herz ' s 
br i l l iant series of purely scientific experiments demonstrating the 
existence of wireless waves, • 

95-391* 
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The Manufacture of Dynamite and Gelatin 
By E . M. Symmes. 

Dynami te i s un ique i n not h a v i n g been 
invented by the C h i n e s e or men t ioned b y 
t?ti;il^espeare. It was f i r s t i n t roduced hy 
>j()l)(:l, the S w e d i s h engineer , i n 1866, 
aflci ' numerous acc iden ts had r e su l t ed 

the use of n i t r o g l y c e r i n alone. M r . 
is'nl): 1 d i scovered that by m i x i n g n i t rog ly -

w i t h k iese lguhr , an absorben t ear th , 
i l . i iccame safe to handle , and i t s explo
sive power was not s e r i o u s l y reduced . 
Ml I ' i e rn p rac t i ce has e l i m i n a t e d k i e so l -

i n spi te of s ta tements to the con-
iiiwy i n nea r ly every text book on the 
yiiii.iect and subs t i tu ted an absorbent 

losed of n i t r a t e of soda , n i t r a t e o£ 
j i i i iu ionia , wood pnlp , flour, etc., w h i c h 

an ac t i ve dope, tha t i s , one that w i l l 
t i n the exp los ion ins t ead of a c t i ng 

iui absorbent only , as i s the case w i t h 
](irsr Iguhr. 

g l y c e r i n at one opera t ion , c o n s u m i n g 
'i',090 pounds of m i x e d ac ids and about 
1,200 pounds of g l y c e r i n . A f t e r a l l the 
g l y c e r i n has been s l o w l y added to the 
n i t r a to r , w h i c h consis ts m e r e l y of a s tee l 
t ank w i t h the b r ine coi ls a round i t s outer 
edge, the m i x t u r e i s let d o w n in to a lead 
t ank and a l l o w e d to s t and u n t i l the n i t ro 
g l y c e r i n r i ses to the top and the ac id f a l l s 
to the bo t tom. T h e top l aye r of n i t ro
g l y c e r i n i s t hen d r a w n off a n d de l ive red 
to a tanIt of w a r m water , where i t i s 
washed f r e e f r o m ac id by ag i t a t ion w i t h 
compressed a i r . T h e ac id l e f t f r o m th i s 
opera t ion is t rea ted at the ac id recover
ies to r e g a i n the n i t r i c and s u l p h u r i c 
acids con ta ined i n it , T h e n i t r o g l y c e r i n 
is then g i v e n a f i n a l w a s h w i t h soda a s h 
so lu t i on to r emove the las t t races of ac id , 
as a c id n i t r o g l y c e r i n cannot be k e p t any 

Dynamite Mixing Machine. 

e me thod of m a n u f a c t u r e and prepa-
n of the va r ious ingred ien t s w i l l be 

Cfniiddered b r i e f l y be fore d i s c u s s i n g the 
acli i iLl m a k i n g of d y n a m i t e a c c o r d i n g to 

process employed by the H e r c u l e s 
I 'owiler C o m p a n y . 

N i t r o g l y c e r i n i s made by a d d i n g s l o w l y 
mixttu 'e of s t r ong n i t r i c and su l -

i ihnr ic ac ids a c o m p a r a t i v e l y pure glyce-
i g i t a t i n g the m i x t u r e m e a n w h i l e by 

lil r'gc, m e c h a n i c a l l y d r i v e n paddies a n d 
v i n g the heat by co l l s t h r o u g h w h i c h 

col l i b r ine i s c i r cu l a t ed . A m o d e r n n i t ra 
tor produces abont 3,000 pounds of n i t ro -

l eng th of t ime w i t h o u t serious decompo
s i t i on , w i t h poss ib le danger of exp los ion . 

T h e absorbent m a t e r i a l k n o w n as dope 
is p repa red by m i x i n g and s c r e e n i n g 
proper p ropor t ions of d ry and g round n i 
t rate of soda, n i t r a t e of a m m o n i a , wood 
pu lp , flour, s ta rch , su lphur , cha lk , etc., 
and is t a k e n i n flbre bar re l s to the m i x 
i n g house and put i n to a d y n a m i t e m i x 
i n g mach ine , an i l l u s t r a t i o n of w h i c h ac
companies th i s a r t i c l e . N i t r o g l y c e r i n , 
a f t e r p r epa ra t i on and t rea tment as out
l i n e d above, i s t a k e n b y means of the 
copper l i n e d rubber - t i red buggies to 
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This IVIachine Manufactures the Paper Shells. 

the m i x i n g house and is added tn 
the dope. T h i s m i x i n g m a c h i n e con
s is ts of a wooden b o w l w i t h large 
wooden whee ls r u n n i n g i n i t . T h e s e 
whee ls are edged w i t h ebonite, or h a r d 
rubber , thus a l l o w i n g no m e t a l a c t u a l l y 
i n contac t w i t h the d y n a m i t e w h i l e be ing 
m i x e d . T h e d r i v i n g of these mach ines i s 
done w i t h l a rge overhead pu l leys made of 
wood , w h i c h obv ia te a n y p o s s i b i l i t y of 
r u b b i n g me ta l , t he reby p r o d u c i n g sparhs . 
F i v e minu te s ' k n e a d i n g under the whee ls 
of the m i x e d suff ices i n mos t cases prop
e r ly to incorpora te t l ie n i t r o g l y c e r i n 
th roughout the mass of dope. 

• T h i s m a t e r i a l , w h i c h i s now loose dyn 
mite , i s removed f r o m the m a c h i n e 1 
wooden shovels and put in to wooden tu t 
w l i i c h are used to t r anspor t i t to the H a i l 
mach ines , where It i s p a c k e d in to par 
fined paper she l l s by the ac t ion of wood( 
tamps , t i pped w i f h rubber . These shel 
are made by a m a c h i n e w h i c h t akes ro l l 
paper of f r o m 18 to 24 inches w ide , cu1 
p r in t s , and c r i m p s one end, • and di 
charges in to the co l lec tor , as s h o w n 
the i l l u s t r a t i o n , at the rate of f r o m 1: 
to 200 per minu te . T h e y are packt 
loose ly in to cra tes and t a k e n b y a t ra 
e l i n g c h a i n th roug l i a chamber , whe 

- I 

Soravina the Emotv Shells with Molten Paraffine. 
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y are s p r a y e d w i t h hot pa ra f f i n to Im-
ignate the paper and p reven t absorp-
I of the n i t r o g l y c e r i n . T h e y are then 
ive red by t r a m t r u c k to the H a l l or 

ge l a t i n mach ines , 
'hese H a i i mach ines men t ioned above 

v e r y n e a r l y au tomat ic and i t i s o n l y 
•essary to m a i n t a i n a s u p p l y of loose 
vder and suf f l c ien t she l l s i n order to 
f o r m the comple te ope ra t ion of filling 

ca r t r idges to the r equ i red amount , 
( r i m p i n g the top, and l a y i n g t h e m ont on 

able. T h e y pack at each r e v o l u t i o n 
l e r 25 or 30 ca r t r idges and have a ca-
lity of a p p r o x i m a t e l y 30,000 pounds 
iry eight hours . T h i s is a great i m -
vement over the o ld days w h e n each 
II was filled t h r o u g h a f u n n e l by hand 
irat iou, r e q u i r i n g every s t i c k to he han-
[1 severa l t imes . These ca r t r idges of 
isimite are then c a r r i e d i n wooden 

d i scovered that the a d d i t i o n of s m a l l 
amounts of n i t r o cot ton to the m i x t u r e 
of n i t r o g l y c e r i n w i t h va r ious absorbents 
p roduced a m a t e r i a l somewha t s i m i l a r to 
. e l ly . T h i s m a t e r i a l res i s t s the ac t ion of 
water exceed ing ly w e l l a n d is k n o w n as 
ge la t in dynami te . Dne to i t s na ture , gela
t i n m a n u f a c t u r e has to be c a r r i e d on dif
f e r e n t l y f r o m tha t of dynami te . T h e n i 
t r o g l y c e r i n and dopes, p repa red as out
l i n e d above, are talten to a ge l a t i n mix
i n g m a c h i n e w h i c h consis ts of a b ronze 
b o w l su r rounded by a lead j a c k e t con
t a i n i n g w a r m wate r and two bronze pad
dles used f o r k n e a d i n g the dough- l ike 
m i x t u r e . These ho ld f r o m 500 to 600 
pounds of the ge l a t i n f o r each charge. 
T h e m i x e d ge la t in looks v e r y m u c h l i k e 
o rd ina ry dough made f r o m w a r fiour, a l 
though the taste may be somewhat dif
ferent . T h i s is shove led out in to wooden 

A Gelatin Mixing Machine. 

i to the p a c k i n g house, where tbey 
sea led so tha t the d y n a m i i e c a n 

absorb mo i s tu re by be ing d ipped f o r 
ins tan t i n m o l t e n pa ra f f in . T h e y are 
i p laced i n paraff ln-paper l i n e d boxes, 
t a in ing a s m a l l amoun t of sawdus t f o r 

^ash ion , are we ighed , and n a i l e d up by 
an au tomat ic n a i l i n g m a c h i n e w h i c h com
piete ly fas tens the cover i n two opera
t ions. F r o m there the boxes of powder 
are t a k e n to the magaz ine , w h i e h is mere
ly an unheated, ba r r i caded s torehouse sit
uated on a broad-gauge spur f o r conven
ience i n s h i p p i n g . T h i s comple tes the 
manufac tu re of dynam i t e . 

S ince d y n a m i t e does not w i t h s t a n d the 
ac t ion of wa te r v e r y w e l l , i t was long ago 

boxes by the wooden scoops, and 
t a k e n to a m a c h i n e w h i c h by the ac t ion 
of a w o r m forces th i s m a t e r i a l t h r o u g h 
n ipples i n to paraff ln-paper shel ls p laced 
d i r ec t l y undernea th . T h i s i s k n o w n as 
the ge la t in m a c h i n e or Sc h r a de r a n d is 
necessary because such a s t i c k y m i x t u r e 
as ge la t in cannot be hand led t h r o u g h the 
H a l l mach ines men t ioned above. T h e 
rest of the opera t ion of ge la t in manufac 
ture, c o n s i s t i n g of pae ldng i n boxes and 
storage i n magaz ines , i s exac t ly the same 
as tha t of dynami te . T h e m a n u f a c t u r e 
of d y n a m i t e or ge la t in m a y seem l i k e a 
v e r y s i m p l e process , but v e r y close atten
t ion i s necessa ry at eve ry stage. T h e 
amount of mois tu re i n the finished nrod-
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net mus t be he ld at a m i n i m u m , due to 
t l i e ser ious ef fec t w a t e r has on tbe age
i n g and s t r eng th of dynami te and ge l a t i n . 

T h e m a n u f a c t u r e of n i t r o g l y c e r i n re
quires the c losest supe rv i s ion , not on ly 
f r o m the s t andpo in t of danger, bu t also 
to ob ta in the best resu l t s poss ible . T h e 
fineness of the n i t r a t e of a m m o n i a a n d 
n i t r a t e of soda used i n the dope is a n 
impor t an t fac to r , and a lso requi res c lose 
s u p e r v i s i o n . T h e pressure of the t a m p s 
i n the H a l l mach ines de te rmines the 
dens i ty of the f i n i s h e d d y n a m i t e a n d a lso 
de te rmines the n u m b e r of s t i cks tha t a 
50-pound box w i l l con ta in . A l l d y n a m i t e 
and ge l a t i n i s tested before sh ipmen t b y 
o b t a i n i n g samples da i l y , and a n a l y z i n g 
these to de te rmine tbe degree of accu
r a c y w i t h w h i c h the i ng red ien t s have 
been employed . 

E X P L O S I V E S S E R V I C E FOR T H E 
E N G I N E E R . 

By N. S. Greensfelder, '12.* 

T o ob ta in the E . M . degree w i t h i n the 
a l lo t t ed t i m e requi res the s tudy of num
erous subjec ts i n a r e l a t i v e l y shor t pe r iod 
of t ime . T h i s mos t of us r ea l i ze i n look
i n g back to our col lege days ( few or 
many , as the ease m a y be) . 

I n order to i nco rpo ra t e a l l of tbe 
courses in to the c u r r i c u i u i n , i t was neces
sa ry to s k i m over m a n y of the subjec ts , 
w h i c h , had t i m e pe rmi t t ed , cou ld have 
v e r y p r o f i t a b l y and p r o p e r l y been de lved 
in to deeper. T a k e , f o r example , the 
sub jec t of exp los ives . T h e w r i t e r re
m e m b e r s his e f for t s expended i n he lp
i n g to advance the t unne l under M t , Z i o n . 
I n th i s w o r k the mys te r i e s of the c r i m p 
i n g cap, fuse , p r imer s , d r i l l i n g , l o a d i n g 
and shoo t ing a r o u n d of holes we re d u l y 
expounded. T h e technology of explos
ives , however , was s o m e t h i n g tha t was 
b a r e l y touched upon, e i ther i n the fleld 
or l ec tu re r o o m . T h e r e was too m u c h 
else to l e a r n . 

I t i s ha i 'd iy to be expected, the re fore , 
tha t the raining engineer shou ld possess 
su f i i c i en t knowledge or da t a to e fQcien t ly 
unde r t ake b l a s t i n g p rob lems tha t a r i se i n 
p rac t i ce . A n d i t i s not necessa ry f o r 
h i m to have th i s . A t th i s stage, the man
u f a c t u r e r of exp los ives s h o u k l be con
su l t ed . F o r example , the H e r c u l e s P o w 
der C o m p a n y , w i t h whose o r g a n i z a t i o n I 
a m f a m i l i a r , rea l ize tha t " c o n s u l t i n g ex
p lo s ive eng inee r ing s e r v i c e " i s some
t h i n g due to the indus t r i e s , w h i e h they 
serve . T h e consumer , w i t h o u t cost or 

ob l iga t ion , i s en t i t l ed to c a l l upon tliiij 
s e rv ice depar tment to ass is t h i m i n 
i n g h i s problems. 

T h i s company has es tab l i shed a fî jx-
t r a i expe r imen ta l s t a t ion equipped w i i h 
the best personable equ ipment ob 
able. It m a i n t a i n s l abora to r i es at r ach 
of i t s p lants , m a n n e d b y t r a i n e d c' 
i s t s who are at a l l t imes i n t o u c h 
the m a i n s ta t ion , w h e r e t he i r wo^k tn;iy 
be v e r i f i e d or a m p l i f l e d . A departsiu'i i t 
at the H o m e Off ice , f o r m e r l y k n o w 
the " T e c h n i c a l Depar tment" , has so en
l a r g e d i t s a c t i v i t i e s and scope tha t 
n o w p rope r ly des ignated as " T h e Sei 
D i v i s i o n " . • Con tac t w i t h the consum 
u s u a l l y made t h r o u g h the B r a n c h Ofl 
w h i c h are d i s t r ibu ted a l l over the < 
t ry . E a c h b r a n c h ofQce is suppl ied with 
one or more t r a i n e d serv ice men , 
d i t i o n to the r egu la r sales fo rce , wIiokc 
members are i n m o s t cases t h e i 
w e l l t r a ined i n explos ives p rac t i ce . The 
se rv ice m a n , however , g ives his undi
v i d e d a t t en t ion to the needs of the mx-r-
ator. H i s repor ts are r e f e r r e d In {he 
S e r v i c e D i v i s i o n of the M a i n Off ice . This 
D i v i s i o n cooperates w i t h the Bxpt ; r iu in i i -
t a l S ta t ions and labora to r ies , aud eoti-
sul ts t hem w h e n e v e r necessary . 

T h e consumer , or engineer , therefore , 
has at h is c o m m a n d a h i g h l y traiiie.I .or
g a n i z a t i o n of field men , chemis t s I'tul en
gineers s p e c i a l i z i n g i n explos ives . TIub 
o r g a n i z a t i o n has comple te e q i 
w i t h w h i c h to w o r k , and has at it;; l i i i ; ;ei ' 
t ips the co l l ec t ed i n f o r m a t i o n g in l i e rcd 
by others, as w e l l as i t s own v i i l i i a j i l e 
exper ience ga ined f r o m years of s 
za t ion . 

T b e p rogress ive m i n i n g engine 
operator , the re fore , w i l l confe r wiih Miis 
d i v i s i o n of the exp los ive business 
f o i l o w i n g reasons : 

(1) T o m a k e a c a r e f u l ana lys i s (il! he 
has not a l r eady done so) of meihndt', 
costs and genera l resul ts obta ined on ;in 
h i s w o r k where explos ives are ]nMTig 
used, w i t h tbe ob jec t to inc rease i l io i r 
eflficiency. 

(3) T o keep i n t o u c h w i t h the InlcfJt 
improvemen t s , i nven t ions and gene.r;;! de
ve lopments i n exp los ive p rac t i ce . 

(3) T o have a ready source of hiinr'ni!!-
t i on and ass is tance to w h i c h he eim l.iirn 
w h e n the necess i ty a r i ses . 

(4) T o f u l f i l l the h ighes t idea ls oj 
p ro fe s s ion by t u r n i n g h i s o w n exi>e,ri-
ences and conc lus ions in to a channel 
w h e r e they are mos t l i k e l y to be used 
i n a w a y tha t w i l l m a k e them avai la i i le 
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.Tour. F r a n k l i n Inst., v o l . 174, Septem
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M a n u f a c t u r e b y the C o t t r e l l P r e c i p i t a 
t i on Processes , by W . A . S c h m i d t ; Re
p r i n t E i g h t Int . Congi 'ess A p p . Chem. , 
v o l . 5, pp. 117-124, 1912; a lso r e p r i n t e d 
f r o m Jour . Ind . a n d E n g . C h e m . , v o l , 4, 
October , 1912, pp. 719-723. 

E l e c t r i c a l P r e c i p i t a t i o n of Suspended 
P a r t i c l e s , by L i n n B r a d l e y . T r a n s . A m . 
E l e c t r o c h e m . Soc., v o l . 22, 1912, pp. 
489-497. 

T h e P o s i t i v e and the N e g a t i v e C o r o n a 
and E l e c t r i c P r e c i p i t a t i o n , by W . W . 
S t rong . P r o c . A m . Inst. E l e c , E n g . , 
v o l . 32, June 27, 1913, pp. 1.305-1314. 

T h e T h e o r y of the R e m o v a l of Suspended 
M a t t e r f r o m Gases, by W . W . S t rong . 

* M o n t h l y R e p o r t s o f I n v e s t i g a t i o n s , B u 
r e a u o f M i n e s , D e u a r t m e n t o f t h e I n t e r i o r . 

Jour . Ind . and E n g . C h e m . , v o l . 5, Octo
ber, 1913, pp. 858-860. 

E l e c t r i c a l P r e c i p i t a t i o n of C e m e n t Dust , 
by P . S. T a y l o r . Jour . E l e c t r i c i t y , 
P o w e r and Gas , M a r c h 14, 1914. 

E l e c t r i c a l P r e c i p i t a t i o n at G a r f i e l d , by 
W . H . . H o w a r d , T r a n s . A m . Inst. M i n . 
E n g . , v o l . 49, A u g u s t , 1914, pp. 540-560. 

P r o b l e m s i n S m o k e F u m e and D u s t 
Aba temen t , by F . G . C o t t r e l l . A n n . 
Rep . S m i t h s o n i a n Inst, f o r 1913, Sep
tember, 1914, pp. 653-6^5. 

T h e E l e c t r i c a l Sepa ra t ion of T a r f r o m 
C o a l Gas , by A . H . W h i t e , R . B . R o w 
l e y a n d C . K . W i r t h . A m . Gas ' L i g h t 
Jour. , v o l . 101, N o . 12, Sei^tember 21, 
1914, pp. 177-80. 

M e t a l l u r g i c a l S m o k e ; T h e E l e c t r i c a l P r e 
c i p i t a t i o n of F u m e , by C. H . P u l t o n . 
B u l l . 84, B u r e a u of M i n e s , 1915, pp. 59-
67. 

S y m j i o s i u m on E l e c t r i c a l P r e c i p i t a t i o n , 
M i d w i n t e r Conven t i on , A m . Inst. E l e e . 
E n g . , F e b r u a r y 19, 1915, H i s t o r i c a l In
t roduc t ion , by F , G . C o t t r e l l ; T h e o r y of 
the R e m o v a l of Suspended M a t t e r f r o m 
F l u i d s , by W . W . S t r o n g ; T h e o r e t i c a l 
aud E x p e r i m e n t a l Cons ide ra t ions , by 
A , P . N e s b i t t ; P r a c t i c a l A p p l i c a t i o n s 
and P rogres s of the R e s e a r c h Corpora 
t ion , by L i n n B r a d l e y . B u l l . A m . Inst. 
E l e c . E n g . , A p r i l . 1915. ( P i n a l ed i t i on 
of t r ansac t ions w i t h r e v i s i o n of papers 
to appear later . ) 

C o t t r e l l P roces ses of E l e c t r i c a l P r e c i p i t a 
t ion , by W . A . S c h m i d t . T r a n s . Cana 
d i a n M i n . Inst., v o l . 18, 1915, pp. 110-
133. 

T r e a t m e n t of S i l v e r F u r n a c e F u m e by 
the C o t t r e l l P rocess , b y C. H . A l d r i c h . 
T r a n s . A m . E i e c t r i c h e m . S o c , v o l . 28, 
pp. 119-137. 

S o l u t i o n of S m o k e F u m e and D u s t P r o b 
lems b y E l e c t r i c a l P r e c i p i t a t i o n — A d 
dress before F i r s t N a t i o n a l E x p o s i t i o n 
of C h e m i c a l Indus t ry , N e w Y o r k C i t y , 
by L i n n B r a d l e y . M e t . and C h e m . E n g . , 
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R e c e n t P r o g r e s s i n E l e c t r i c a l S m o k e P r e 
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w h i c h this b i b l i o g r a p h y is e s sen t i a l ly 
reproduced . 

P o t a s h R e c o v e r y and the C o t t r e l l P ro 
cess ( i l lus t ra ted e d i t o r i a l ) . M i n i n g 
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and O i l B u l l e t i n (o fBc ia l m o n t h l y maga
zine C h a m b e r oi M i n e s and O i l , L o s 
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T h e ' R e s e a r c h C o r p o r a t i o n , an E x p e r i 
ment i u P u b l i c A d m i n i s t r a t i o n of Pat
ent R i g h t s , by F . G. C o t t r e l l , R e p r i n t 
ed f r o m O r i g . C o m m u n i c a t i o n s 8th Int. 
Cong . A p p . C l i e m . , v o l . 24, p. 59, and 
f r o m Jour . Ind . & E n g . C h e m , v o l . 4, 
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R e c o v e r y of P o t a s h at Secu r i t y C e m e n t 
P i a n t , M a n u f a c t u r e r s R e c o r d , M a y 11, 
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T h e BJast F u r n a c e as a P o t a s h P r o d u c e r , 
by C h a r i e s Cat le t t , M a n f . R e c o r d , M a y 
l i , 1916, v o l 69, pp. 41-42. 

P o t a s h i n I r o n M a l d n g as V i e w e d by Gov
e rnment E x p e r t s (specia l correspond
ence) , M a n f . R e c o r d , M a y 25, 1916, v o l . 
69, p. 45. 

P o t a s h as a B y - P r o d u c t f r o m the B l a s t 
F u r n a c e , by R . J . W y s o r . B u l l e t i n A m . 
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T h e R e c o v e r y of P o t a s h as a B y - P r o d u c t 
i n the C e m e n t Indus t ry . B u l . 572, B u 
reau of So i l s , October 5, 1917. 

E n o r m o u s Depos i t s of P o t a s h on W h i c h 
A m e r i c a M a y D r a w . .Manufac tu r e r s ' 
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A v a i l a b l e Source of P o t a s h A b s t r a c t . 
I r o n and C o a l T rades R e v i e w , Decem
ber 21, 1917, v o l . 95, p. 692. A s h c r o f t , 

E . A . (Deals w i t l i f e ldspa r as a source-
of potash.) 

B i b l i o g r a p h y on the E x t r a c t i o n of Pot
ash . M e t a l l u r g i c a l and C h e m i c a l E n g i 
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96, pp. 58-59. 7 

P o t a s h f r o m B l a s t F u r n a c e s . T h e M i n 
i n g M a g a z i n e , L o n d o n , v o l . x v i i i , No . 
2, F e b r u a r y , 1918, pp. 57-58 and 104-105. 
( R e f e r s to a paper on tbe manufac tu re 
of po tash i n E n g l i s h i r o n b las t furnaces , : 
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meet ing of the C l e v e l a n d Inst, of 
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kee M e e t i n g of the A m e r i c a n Foundry - . 
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C l e a n i n g B l a s t F u r n a c e Gases by E l e c t r i 
ca l P r e c i p i t a t i o n , c o n t a i n i n g repr in t s of 
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RED C R O S S E X P E D I T E S W A R RISK 
CLAIiVIS. 

T h e R e d Cross H o m e S e r v i c e has been 
des ignated as the o f i i c i a i c l e a r i n g house 
f o r a l i so ld ie r s ' i n q u i r i e s r e g a r d i n g W a r 
R i s k Insurance . A t a confe rence of or
ganiza t ions co-operat ing w i t h the B u r e a u 
of W a r R i s k Insurance , D i r e c t o r R . G. 
Cho lme ley-Jones announced th i s p l an to 
a i d f o r m e r se rv ice m e n to f a c i l i t a t e ad
jus tmen t of t he i r a l lo tment and allow--
ance accounts , compensa t i on a n d c la ims, 
and re- ins ta tement of l apsed or canceled 
insurance . 

F o r m e r l y the so ld ie rs ' queries came to 
var ious co-operat ing organ iza t ions , result
i n g i n m u c h d u p l i c a t i o n of inves t iga t ion . 
N o w a l l i nqu i r i e s r ece ived by the var ious 
o rgan iza t ions w i l l be r e f e r r e d to the R e d 
Cross , checked aga ins t t he i r records and 
f o r w a r d e d to W a s h i n g t o n . 

T R A D E N E W S . 
T h e D e n v e r F i r e C l a y C o . of Denver , 

Colo . , bave r ecen t ly i s sued a new cata
logue on o i l shale equ ipment . E v e r y one 
in te res ted i n o i l shale t echno logy w i l l be 
in te res ted i n th is cata logue. 
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G E N E R A L . 

Mineral Resources of the Belgian Congo. 
By Sydney H. Ball and Millard K. 
Shaler. (E. & M. J . , October 23, 1920.) 

T h e B e l g i a n Congo presents a field of 
vast resources and grea t expans ion . A l 
ready there are over 1,000 m i l e s of r a i l 
roads. H y d r o p l a n e s are used f o r passen
ger, m a i l and express se rv ice . T h e labor 
is cheap, and w o r k can be done at a l o w 
cost. H o w e v e r , as i s so o f t e n the case, 
the na t ives are not d isposed to w o r k , and 
labor shor tage is a c h r o n i c cause of com
pla in t . M o s t of t l ie h i g h pos i t i ons are 
he ld by A m e r i c a n engineers , and there i s 
great oppor tun i ty he re f o r tbe y o u n g en
g ineer to obta in an execu t ive p o s i t i o n at 
good pay. R . W . P . 

3. S n l f u r D i o x i d e . Causes disagree
able and i r r i t a t i n g f e e l i n g i n the throat . 

R . W . P . 

M I N E R A L P R O D U C T I O N O F C O S T A 
RICA. 

T h e M i n e r a l P r o d u c t i o n of C o s t a R i c a 
for 1919 as expressed by the s ta t i s t i c s 
of expor ta t ion was as f o l l o w s : 
G o i d $1,557,473.00 
S i l v e r 2L456.flO 
Manganese 645,978.00 

T o t a l •. $3,324,907.00 

T h i s to ta l amounts to a l i t t l e less t han 
$1,000,000.00 U . S. C u r r e n c y . 

These figures are g i v e n by the B u r e a u 
of S ta t i s t i c s . T h e figures are shor t . T h e 
A.guacate M i n e s a lone p roduced and ex
por ted more s i l v e r t han the flgure g i v e n 
f o r t o t a l export . T h e flgure f o r manga
nese is the va lue of 7,861 m e t r i c tons. 
M o r e than 30,000 m e t r i c tons were ex
por ted . 

MINING. 

Fighting Mine Fires. (M. & S. Press, 
October 30, 1920.) 

In c o m b a t i n g a m i n e flre, the h a n d l i n g 
of the gas presents a m u c h b igge r prob
lem than the a c t u a l p u t t i n g out of the 
flre. T h e ch ie f causes of flres a r e : 

1. D e f e c t i v e e l e c t r i c a l equ ipment . 
2. I n c e n d i a r i s m or care lessness . 
3. Spontaneous combus t ion . 
T h r e e p r i n c i p a l gases are encoun te red : 
1. C a r b o n monox ide . T h e presence of 

this gas can be detected by use of s m a l l 
b i rds or mice . 

2. C a r b o n D i o x i d e . H a s no poisonous 
efi'ect on h u m a n sys t em, but i s dangerous 
i n that i t r ep laces o x y g e n In the a i r . 

Desert Prospecting. By Leroy A. Palmer. 
(E. & M. J . , October 30, 1920.) 

T h o s e in te res ted i n deser t p ro spec t i ng 
m a y be in te res ted i n tbe va r ious geologic 
and topograph ic condi t ions c h a r a c t e r i s t i c 
of a r i d regions . D i s i n t e g r a t i o n of deser t 
rocks i s l a r g e l y due to the ex t reme tem
pera ture changes . E i -os ion by e lements 
is of cons ide rab le impor t ance . A l 
though there are no p e r e n n i a l s t reams, 
and the m e a n annua l r a i n f a l l i s l o w , the 
p rec ip i t a t i on on the h i g h e r slopes f r o m 
year to y e a r i s cons iderab le , a n d th i s pre
c i p i t a t i o n may be concen t ra t ed i n a f e w 
heavy s torms, w i t h consequent deser t 
floods, w h i c h exer t t r emendous fo rce , 
w a s h i n g away grea t quan t i t i e s of r o c k 
and t e a r i n g huge gorges i n the slopes. 

R . W . P . 

M E T A L L U R G Y . 
New Deoxidizers for Steel IVlanufacture. 

By J . R. Cain. (C. & M. E. , November 
3, 1920.) 
Manganese shor tage exper ienced by 

A m e r i e a n s tee l m a n u f a c t u r e r s has l ed 
to a co-operat ive i n v e s t i g a t i o n to select 
some new d e o x i d i z i n g a l loys f o r t r i a l i n 
steel m a n u f a c t u r e . T h e r e i s uot enough 
h i g h grade manganese ore f o r the needs 
of the s tee l indus t ry , a l t h o u g l i there is 
a cons ide rab le amoun t of ore w h i c h can 
he used i f necessa ry to m a k e deox id ize r s 
c o n t a i n i n g less t han the 80 per cent fe r ro
manganese p r e f e r r e d by s tee l manufac 
turers . Seventy- three d e o x i d i z i n g a l loys 
have been f o u n d to be ava i l ab l e . T h i s i s 
r ea s su r ing . R . W . P . 

The Blast Furnace Hearth. By Walter 
Mathesius. (C. & M. E., November 3, 
1920.) 
A l t h o u g h the theory of b las t f u r n a c e 

process has r e c e i v e d m u c h a t ten t ion , 
l i t t l e has been p a i d to f u r n a c e des ign . 
T o date mos t b las t f u r n a c e de s ign has 
been the resu l t of e m p i r i c a l deve lopment . 
T h e p r a c t i c a l f u r n a c e opera tor deserves 
the c red i t f o r the progress made i n ad
vanced f u r n a c e des ign . T h i s advance
ment has been a l o g i c a l one i n the oper
ator ' s a t tempts to des ign a f u r n a c e w h i c h 
w i l l o f fe r the least poss ib le r e s i s t ance to 
a r a p i d and u n i f o r m l y r egu l a r descent of 
the s tock and at the same t ime pe rmi t 
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the f u r n a c e gases to r i s e t l i r o u g l i t i i i s 
s toe l i c o l u m u w i t l i e q u a l l y r egu l a r and 
u n i f o r m v e l o c i t y and d i s t r i b u t i o n . 

R . W . P . 

An Improved Grea ves-Etche lis Electric 
Furnace Installation. By Edw. T. 
iVloore. (C. & M. E . , October 27, 1920.) 
T h e H a l c o m b S t e e l Co. has r e c e n t l y 

p l aced i n ope ra t ion t w o 3-ton e l ec t r i c 
f u r n a c e s of a new type, m a n u f a c t u r e d by 
E l e c t r i c F u r n a c e C o n s t r u c t i o n Co., of 
P h i l a d e l p h i a . T h i s i n s t a l l a t i o n f ea tu res 
independen t r e g u l a t i o n of the e lect rodes , 
means f o r d i s t r i b u t i n g sui-ge over a l l p r i 
m a r y s u p p l y phases i n , c a s e of a shor t 
c i r c u i t on one a r c of an electrode, and a 
means of c h e c l d n g shor t c i r c u i t s and 
surges . A v e r j ' de ta i l ed account i s g i v e n 
w i t h numerous char t s and d ia ,gTams . 

R . W . P . 

OIL. 

Gasoline Cracking Processes. By Fred 
W. Padgett. (C. & N\. E., October 10, 
1920.) 

T h e l a rge amount of gaso l ine b e i n g 
used at the present t ime requ i res some 
cons ide ra t ion of the methods b y w h i c h 
i t is p roduced , and is the r ea son f o r the 
v a r i e d expe r imen t s to inc rease i t s pro-
d r c t i o n . A t the present t ime the methods 
of p r o d u c t i o n m a y be separa ted in to f ive 
gene ra l d iv i s ions , each d i v i s i o n i n c l u d i n g 
m a n y mod i f i ca t i ons of the processes men
t ioned , 

1. T h e B u r t o n process depends upon 
v a p o r i z a t i o n of the c rude o i l under h i g h 
p ressure and tempera ture . 

2. T b e Greens t ree t me thod is based 
upon the m i x i n g of the o i l vapor s and 
s team. 

3. T h e A l u m i n u m C h l o r i d e process , i n 
w h i c h anhydrous a l u m i n u m ch lo r ide is 
heated and s t i r r e d i n a s t i l l w i t h the o i l . 
O n l y 15 per cent y i e l d is ob ta iued . 

4. T h e Dubbs , J e n k i n s , a n d B a c o n 
methods are combina t i ons of t w o or more 
of the above. 

5. T h e C h e r r y , E l l i s and Coas t pro
cesses i nc lude p r i n c i p l e s not i n any of 
the above, but do i n v o l v e s i m i l a r appa
ra tus and the use of p ressure . I n the 
C h e r r y proeess, a s i l en t e l ec t r i c charge 
is used. In the second, a i r i s m i x e d w i t h 
the f u e l , and by the c o m b u s t i o n of a por
t i on of the o i l , the hea t necessa ry f o r 
c r a c k i n g is genera ted . T h e t h i r d de
pends upon the i n t r o d u c t i o n of ho t gases 
and t he i r contac t w i t h the o i l spray . 

R . W . P . 

P E R S O N A L S 
'97. 

L o u i s Cohen ' s address i s 22S W . I r v i n 
ton P l a c e , Denve r , Colo . 

'98. 
O r v i i l e R . W h i t a k e r has jus t r e tu rned 

to D e n v e r f r o m a t r ip to M e x i c o . 
'99. 

Stua r t S. B r u c e is uow r e s i d i n g at U 
O l i v e Street, V i c t o r i a , B . C. , C a n a d a . 

'06. 
T h o s . L . C h a p m a n is l oca t ed at 9{ 

N o r t h K i n g s l e y D r i v e , L o s A n g e l e s , C a h 
A r c h i b a l d L . L e v y has l e g a l l y changed 

h i s name to A r c h i b a l d L . L y n n e . H e is 
now r e s i d i n g at 445 S h e r i d a n R o a d , W i i 
ne tka , I l l i n o i s . 

W a l t e r D. A b e l , r e c e n t l y of M a c k a ; 
Idaho, has moved to 3897 S a c r a m e n ' . 
Street , S a n F r a n c i s c o , C a l i f . 

'07. 
N . G, C o r s o n , of Creede , Co lo rado , at

tended the recent conven t ion of t l 
A m e r i c a n M i n i n g Congress . 

'09. 
R o b e r t I. K i r c h m a n , of S i l v e r C i t y , 

N e w M e x i c o , a t tended the A m e r i c a 
M i n i n g Congress Conven t ion , w h i c h was 
h e l d i n D e n v e r d u r i n g the w e e k of No
vember 15th to 20th. K i r c h m a n is d 
v e l o p i n g a manganese-s i lve r p rope r ty ; 
S i l v e r C i t y . 

'10. 
S a m u e l M . Soupcoff , c o n s u l t i n g eng 

neer to tbe S m e l t i n g D e p a r t m e n t of t t 
A m e r i c a n S m e l t i n g and R e f i n i n g Ct 
S a l t L a k e C i t y , U t a h , a t tended the A m e 
lean M i u i n g Congress C o n v e n t i o n i n De: 
ver . 

'14. 
C a r l L . K l a t t and M i s s C l a r a Cooper 

we re m a r r i e d i n D e n v e r on N o v e m b e r 
Sth. A f t e r a shor t h o n e y m o o n t l 
couple w i l l m a k e t he i r home i n Bisbe ' 
A r i z o n a . 

K a r l L . K o e i k e r a t tended the M i n i n 
Congress C o n v e n t i o n i n D e n v e r . H e is 
engaged i n z inc m i n i n g i n the P i t c h f 
D i s t r i c t , O k l a h o m a . • 

F r a n k L . P i t t m a n is at P u y a l l u p , W a s l i . 
'15. 

P . J . M c G u i r e is at D e l t a , Colorado , i i 
s t a l l i n g sugar m a c h i n e r y f o r the D o i 
C o m p a n y . 

'16. 
W a y n e A . H a r r o d has been examin in 

some m i n i n g proper t ies i n sou the rn A r 
zona . 

W a l t e r N . R a l p h has gone f r o m Mi 
r e n c i , A r i z o n a , to T y r o n e , N e w M e x i c o . 
H e is w i t h the B u r r o M o u n t a i n Copper 
Co. 
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'1§. 
T h o s . H . A l l a n has dec ided to r e m a i n 

:in the Y u k o n th i s w i n t e r f o r the F o r t y 
M i l e P o w e r and D r e d g i n g Co. 

'20, 
, E r n e s t o Orne las and M i s s V i r g i n i a M o 
r a n were m a r r i e d at W a s h i n g t o n , D . C , 
on October 27th. T h e y w i l l r e s ide i n 
C h i h u a h u a C i t y , C h i h u a h u a , M e x i c o . Or
nelas Is Sec re ta ry of the C o m p a n i a M i n 
era de S a n Juan , S. A . , i n the S a n t a E u -
l a l i a D i s t r i c t . 

. luan E . Se r rano r e c e n t l y r e s i g n e d as 
sales engineer f o r the Inge r so l -Rand Co. , 
and has accepted a p o s i t i o n as geologis t 
w i t h the H u a s t e c a P e t r o l e u m Co. , T a m 
pico, M e x i c o . 
' George G . G o o d w i n and M i s s G a i l H a m 
i l t o n were m a r r i e d i n St . L o u i s on No
vember 11. A f t e r a shor t t r i p to N e w 
Y o r k M r . and M r s . G o o d w i n w i l l res ide 
at F re sno , Ca l i f . , w h e r e M r . G o o d w i n is 
engaged i n the tent and a w n i n g bus iness . 

EX-MINES N O T E S . 
'12. 

V . C . R o b b i n s has r e s igned h i s pos i t ion 
w i t h the Sou the rn A n t h r a c i t e C o a l M i n 
i n g Co. , to become sen ior m i n i n g engineer 
f o r the M c A l e s t e r F u e l Co . at M c A l e s t e r , 
O k l a . 

'15. 
J a m e s O r d is w i t h the B u r r o M o u n t a i n 

Copper Co. at T y r o n e , N e w M e x . 

S C H O O L N E W S . 

D u r i n g the w e e k of N o v e m b e r Sth to 
12tb the f o l l o w i n g p r o m i n e n t m e n gave 
addresses to the s tudents on va r ious top
ics r e l a t i n g to the h u m a n e lement i n 
i n d u s t r y : 

M r . L i c h t y , V i c e - P r e s i d e n t of the Colo
rado F u e l & I ron Co . 

R o b e r t L i n t o n , P r e s i d e n t of the N o r t h 
B u t t e Copper M i n i n g Co . 

F r e d e r i c k R i n d g e , D i r e c t o r of Indus
t r i a l S e r v i c e M o v e m e n t , N e w Y o r k , 

G . F . B l e s s i n g , D e a n of E n g i n e e r i n g , 
S w a r t h m o r e Col lege , P a . 

C la rence H o w a r d . P r e s i d e n t of the 
C o m m o n w e a l t h S tee l Co. , St . L o u i s , M o . 

J . G . Rosebush , P r e s i d e n t of the B a t t e n 
P a p e r Co., A p p l e t o n , W i s . 

J o h n F r e v , E d i t o r of the I r o n M o l d e r s ' 
J o u r n a l , C i n c i n n a t i , Oh io . 

C. J . H i c k s , E x e c u t i v e A s s i s t a n t to the 
P re s iden t , S t a n d a r d O i l C o of N e w Jer
sey. 

D r . F . W . Gunsau lus , P r e s i d e n t of A r 
mour Ins t i tu te of T e c h n o l o g y . 

T h e meet ings were w e l l a t tended and 
p roved v e r y i n s t r u c t i v e to the s tudents . 
T h e speakers , w i t h o u t excep t ion , were 
v e r y eloquent and t he i r appeals conv inc -

1920 C O N F E R E N C E F O O T B A L L 
S T A N D I N G . 

S c h o o i W o n L o s t T i e 
A g g i e s 4 0 1 
E o n l d e r 3 0 2 
C. C 3 1 1 
D. U 1 4 0 
M i n e s 0 5 0 

Mines 6; D. U. 16. 

It was a sad and pa the t i c day f o r the 
M i n e s w h e n t l i ey jou rneyed to B r o a d w a y 
P a r k to p l ay " M i n i s t e r s " ; i n fac t , the 
less sa id about tbe game the bet ter . T h e 
lone M i n e s score came about w h e n Jor
dan h u r l e d the p i g s k i n to M c G l o n e , who 
got away f o r a t ouchdown . M c G l o n e is 
by no means a ten-second m a n , but he 
snre d i d c l ip the r e c o r d i n that t h i r t y - f i ve 
y a r d r u n t h r o u g h the en t i r e D , IJ. back
field I'or a t ouchdown. J o r d a n f a i l e d to 
k i c k the goal . T h e flrst ha l f ended w i t h 
the score 9 to 6. It was to be expected 
tha t the M i n e s w o u i d come bacl t i n the 
second h a l f s t ronger t h a n ever, but some-

.how or other the necessa ry punch was 
conspicuous f o r i t s absence. 

T h e game ev iden t l y was a " f r e a k " , fo r , 
but two weeks la ter , the M i n e s beat D , D . 
i n a p rac t i ce game by f o u r touchdowns . 

T h e l ine-up f o l l o w s : 
M I N E S D . D . 

M i t c h e l l I J . E Iliffl 
M c G l o n e L . T D i c k i n s o n 
C l o u g h L . G M o r r i s e y 
H y l a n d C '. F i n e s i l v e r 
Squi res R . G . . . . , - C o h e n 
G i b b o n s R . T H u t c h i n s o n 
L i n d e r h o l m R . E K , M c C a u l e y 
P o u l i n Q B J . M c C a u l e y 
R o b e r t s o n L . H W i l l i a m s 
D a v i s R . H M i t c h e l l 
J o r d a n F . B G i b s o n 

Subs t i tu tes f o r Mines-—Bunte , Peete , 
M i l l e r , F a r l o w and S w i f t . 

O f f i c i a l s — S h e p a r d son, r e fe ree ; Bans -
bach, u m p i r e ; Schae fe r , head l i ne sman , 

Mines 0; Colorado U. 7. 
I n a sea of m u d the Ore D i g g e r s and 

Colorado XT. ba t t l ed f o r s i x t y minu te s 
w i t h the odds abo ' i t even on genera l -p lay , 
but the B o u l d e r i t e s came ont w i t h the 
b i g end of the score of 7-0. T h e S ta te 
men proved to be the bet ter mud-hens i n 
the first p e r i o d and q u i c k l y r u s h e d the 
b a l l t h r o u g h tbe M i n e s t e r r i t o r y f o r a 
t ouchdown. T h i s ended the scor ing , a l 
though the M i n e s goa l was th rea tened 
seve ra l t imes d u r i n g the res t of the 
gam.e, but each t i m e the M i n e s l ine he ld 
t l i f in f n r dnwna "Rnulder annai'p.utlv b a d 
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n o t h i n g but s t r a igh t l i n e bucks , w h i c h 
were ine f f ec t ive . T h i s was no t ab ly t rue 
i n t l i e final pe r iod , w h e i i Co lo rado h a d 
the b a l l t w i c e w i t h i n the M i n e s 10-yard 
l ine , first down, and f a i l e d to put i t over . 
In each in s t ance t hey h i t the l i ue r i g h t 
t h r o u g h center . 

T h e h e a v y field gave l i t t l e oppo r tun i ty 
to d i s p l a y a n y t h i n g of a s t a r t l i n g na ture . 
S t r a i g h t f o o t t a l l f e a t u r e d the contest , 
w i t h n o w and then an a t t empt to m a k e 
s o m e t h i n g by the ove rhead route. J u s t 
th ree f o r w a r d passes were comple ted In 
tbe hour of p lay , M i n e s g e t t i n g two. 

M c G l o n e p l a y e d excep t iona l l y w e l l at 
f u l l - b a c k . T h i s was h i s flrst game at tha t 
pos i t ion . H i s p l u n g i n g was h a r d and 
consis tent , and t w i c e l ie b roke t h r o u g h 
f o r l o n g gains , once g o i n g f u l l y th i r ty -
l i v e ya rds . H e was about the o n l y m a n 
tha t cou ld g a i n cons i s t en t ly f o r the M i n 
ers. D e f e n s i v e l y the M i n e s t eam p layed 
a s t r ong game, h o l d i n g w e l l at c r i t i c a l 
t imes . " R e d " M i t c h e h and R o b e r t s o n , at 
r i g h t and l e f t ha l f r e spec t ive ly , p l ayed 
s t r o n g and cons i s ten t ly . 

T h e l ine-up f o l l o w s : 
M I N E S C O L O R A D O 
F i s k L . E N o g g l e 
C r a w f o r d L . T . . . . . . . Z u c k e i ' m a n 
P a r k i n s o n L . G T h o m p s o n 
H y l a n d C V i d a l 
Squ i re s R . G B r i t z m a n 
G i b b o n s R . T F r a n k l i n 
L i n d e r h o l m R . E B r o w n 
J o r d a n Q . B "Wi l l a rd 
R o b e r t s o n L . H S c h r e p f e r m a n 
M i t c h e l l R . H S t a r k s 
M c G l o n e F.B F u l g b u m 

Subs t i t u t e s—Bun te , Housse l s , T o w n -
send, D a v i s . 

O f l i c i a l s — C r o w l e y ( re fe ree ) , B a n s b a c h 
( u m p i r e ) , Schae fe r (head- l inesman) . 

iVImes 7; Colorado College 13. 

T h e 1920 f o o t b a l l season was b rough t 
to a c lose on T h a n k s g i v i n g D a y w h e n the 
t e a m jou rneyed to C o l o r a d o S p r i n g s to 
p l ay the T i g e r s . I n the first h a l f the 
t eam p l ayed s t e l l a r f o o t b a l l . T h e h a l f 
c losed w i t h the M i n e s on the b i g end of 
the t a l l y . M i n e s 7; C. G . 0. 

In the second h a l f the M i n e r s appar
e n t l y thought f o r a t i m e tha t they cou ld 
res t on t h e i r l aure ls , w h i l e C. C . w e n t 
i n to the pe r iod w i t h t h i r t e e n men , i n c l u d 
i n g the re fe ree and the head l i n e s m a n . 
T h e T i g e r s i n th i s pe r iod made two-
•goals f r o m p lacemen t and a t ouchdown , 
the game end ing 18-7. 

It was a great game. T l i e Ore -Diggers 
had e leven men p l a y i n g t he i r ha rdes t 
at a l l t imes of t l ie game. B u n t e a n d ' 
M i t c h e l l and M c G l o n e were , w i t h o u t 
doubt, the best p l aye r s of the M i n e s . 

B u n t e punted and passed to pe r fec t ion 
M i t e l i e l l ga ined cons i s t en t ly on end runs 
w h i l e the m a n n e r i n w i i i c h B i g M a 
b u c k e d the l ine and h a n d l e d passes wa 
beyond c r i t i c i s m . 

T h e Ore-Diggers were p e n a l i z e d sei 
e r a l t imes w i t h o u t apparent cause, w h i c h 
w i t h o u t doubt he lped the T i g e r s mate 
r i a l l y . One of the pena l t i es w h i c h seemed 
out of p lace was g i v e n because one c 
t l i e M i n e s p layers a l l o w e d h i s vocabu l a r 
to r u n away w i t l i h i m . E v i d e n t l y the re 
eree was a f r a i d that the " d a i n t y p i n 
s h e l l s " of the f a i r C. C. co-eds w o u l d b 
o f fended . 

B e t w e e n the ha lves there was a grand 
and g lo r ious tangle . E v i d e n t l y the C. C 
c r o w d figured tha t i f they cou ld nc 
beat the M i n e r s on the g r i d i r o n , the 
m i g h t be able to beat t h e m i n a f ree-foi 
a l l . T b e y d id 'n t . T h e b i g " C o p " h a i l i n 
f r o m the Spr ings , who r e c e i v e d 
" s l i l n e r " i n t l i e melee , w i l l g ive f u l l an 
de ta i l ed account as to the p rowess of th 
" O r e D i g g e r s " i n th is respect . 

T h e M i n e s l i neup f o l l o w s : 

P i s k e . L , E . L i n d e r h o l m . . R . E . 
C r a w f o r d . . . . L . T . .Jordan Q. B . 
P a r k i n s o n . . . I J . G . B u n t e L . H 
H y l a n d C. M i t c h e h R . H 
Squ i re s R . G . M c G l o n e F . B . 
G ibbons R . T . 

Mines Freshmen 27; Sacred Heart 0. 
I n one of the best f o o t b a l l games wi1 

uessed this season, the S c h o o l of M i n e 
F r e s h m a n e leven defea ted the f a s t Ss 
ered H e a r t Col lege team by the score o ' 
27 to 0. T h e M i n e s p lunged d o w n thi 
field f o u r t imes f o r touchdowns , am 
three t imes the goa l was kic lced. Th i 
M i n e s had th ings t he i r o w n w a y a l ! 
t h r o u g h the game, and a l t h o u g h thct 
l i gh t e r Je su i t s p l ayed h a r d at every 
stage, the " F i g h t i n g F r o s h " were too 
m u c h f o r t h e m . M a n y of the f r e s h m e i 
are up to v a r s i t y s t andard a n d the show 
i n g they are m a k i n g th is y e a r presagei 
exce l l en t m a t e r i a l f o r next year ' s va r s i ty 
e leven. 

Guardere , P e t r u , L i v i n g s t o n , M c W h o r 
ter, C u n n i n g h a m , J ecusko and F e r g u s o i 
were the s t e l l a r men f o r the f r e s h m e n . 

Inter-Mural Basketball. 

T h e In ter -mura l b a s k e t b a l l t ou rnamen 
w i l l be he ld c o m m e n c i n g D e c e m b e r 6th 
T h e Betas , K a p p a Sigs , S. A . E . and S i g 
m a N n f r a t e r n i t i e s w i l l be represented 
T h e B a r b s , L a t i n A m e r i c a n s and Fi ' esh 
m e n w i l l a lso enter teams. 

Glaze hopes to uncove r some new ma 
t e r i a l by means of th is tourney. Las i 
y e a r the tou rnamen t was w o n by tht 
B a r b s . 

PROFESSIONAL CARDS 

M i n i n g Ung'lueer. 
229 C o r o n a d o B W g . , 
D e n v e r , C o l o . 

• a t T M I K G A M E , W A I i T E K E . 
Chemist aud Assayer . 

1736-38 L a w r e n c e S t r e e t , 
D e n v e r , C o l o . 

•BtJTIiEB, e . M O U T A G U E 
Mining' and Geological Engeineer. 

D e a n C o l l e g e o f M i n e s a n d E n g i n e e r 
ing:, U n i v e r s i t y o f A r i z o n a , T u c s o n , 

E x a m i n a t i o n s a n d p r o b l e m s i n v o l v i n g 
p e r s i s t e n c e , c h a n g e i n c h a r a c t e r , a n d 
l o s s o f ore . 

D i a m o n d s a n d o t h e r g e m s s e c u r e d f o r 
M i n e r s o r t h e i r f r i e n d s a t r e d u c e d 
r a t e s . 

C O B R V , A B T H T T B V . 

M e m b e r H a r p e r , M a c d o n a l d & C o . , 

M i n i n g E n g i n e e r s , B u t t e , M o n t . 

D U G A I T , W I L L I A M P . 
G-eneral Agent f o r Southern C a l i f o r 
nia. 
C o l u m b i a n N a t i o n a l L i f e I n s u r a n c e 
C o m p a n y . 
O l d L i n e , L o w C o s t L i f e I n s u r a n c e , 
A c c i d e n t a n d H e a l t h I n s u r a n c e , 
716-718 T r u s t & S a v i n g s B l d g . , 
L o s A n g e l e s , C a l i l ^ o r n i a . 

Ofl l ce a n d Res idence , C o r . 15th and 

F o r d St ree ts 

DR. PAUL MEYER 
Physician 

Phone G o l d e n 21 Golden , Co lo rado 

Send m o d e l or d r a w i n g s f o r e x a m i n a t i o n 
and o p i n i o n as to pa t en t ab i l i t y . H i g h e s t 
Re fe rences — B e s t R e s u l t s — P r o m p t n e s s 
A s s u r e d . S e i i d , f o r f r e e bookle t . 

W A T S O N E. C O L E M A N , Patent Lawyer 

624 F Street, N. W Washington, D. C. 

X H E 
J. H. LINDER HARDWARE CO. 

Hardware, Plumbing, Heating 
G o i d e n , Co lo rado 

H A M M O N D , H A T S 
M i n i n g Engineer . 
71 B i o a d w a y , 
N e w T o r k . 

M I L L I H E H ' , W I L L I A M B . 
Mining' Eng'ineer and Meta l lurg i s t . 
709-10 M i n i n g E x c h a n g e B l d g . , 
D e n v e r , C o l o . 

M 0 I 7 T A N A L A B O B A T O B T C O . 
E . E . B L U M E N T H A L 

Chemist and Assayer . 

B h i l l i p s b u r g , M o n t . 

H . N . S T B O N C K 
Consulting' Industr ia l Manag'er. 
P r o b l e m s o f F i n a n c e , O r g a n i z a t i o n , 
P r o d u c t i o n , L a b o r a n d A c c o u n t i n g . 
743 C o n w a y B l d g . , C h i c a g o , 111. 

T A Y L O B , P B A N K B . 
Geologist and O i l ETcpert. 
R e p o r t s a n d I n v e s t i g a t i o n s . 
B o x 325, C a s p e r , W y o . 

W A L T M A H , W . B . 

1215 F i r s t N a t i o n a l B a n k B l d g . , 
D e n v e r , C o l o . 
P h o n e C h a m p a 5236, 

W O L F , H A B R y J . 
Mining" Engineer . 

'12 B r o a d w a y , 
N e w Y o r k . 

A U G U S T B E R N I N G H A U S E N , P r o p r i e t o r 

CITY TAILOR SHOP 
Cleaning, Pressing and Repairing 

G o l d e n , Co lo rado 

Off ice H o u r s : 9 to 12 a. m. , 1 to 5 p. m . 

P h o n e G o l d e n 164W 

DR. LESLIE C. ANDERSON 
Dentist 

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

G o l d e n , Co lo rado 

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

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

Mea t s , F i s h , P o u l t r y , Vege tab le s , 
B u t t e r and E g g s — O y s t e r s i n Season 



C O L O R A D O S C H O O L OF 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 

OF 

E X C E L L E N C E 

A State i n s t i t a t i o n i n w b i c l i t u i t i o n is f r e e to bona-fide res idents of Colo
rado, Of fe r s four-year courses i n M e t a l M i n i n g , C o a l M i n i n g , M e t a l l u r g y and 
M i n i n g Geology , l ead ing to the degree of E n g i n e e r of M i n e s . Gradua tes gen
e r a l l y i n demand hy best m i n i n g c o m p a n i e s ; e m p l o y m e n t secured th rough 
C a p a b i l i t y E x c h a n g e m a i n t a i n e d by the A i u m n i A s s o c i a t i o n . 

A wel l -equipped c lub and g y m n a s i u m prov ide soc ia l d i v e r s i o n and a th le t i c 
t r a i n i n g . 

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 G H O O L OF MINES, G O L D E N , C O L O R A D O 

H A V E Y O U A SET OF THESE ? 
A new r e p r i n t of tbe f o l l o w i n g is r eady 

f o r d i s t r i b u t i o n : 
"Notes on Fire Assaying," b y P . W . 

T r a p h a g e n . A m a n u a l of methods of fire 
a s s a y i n g f o r gold , s i l v e r , p l a t i n u m , t i n 
and lead ores. Price $L00 . 

"Rapid Methods of Technical Analysis," 
by F r a n d D . A l l e r , '92. M a n u a l of stand

a rd smel t e r l abo ra to ry methods used iiy 
the A m e r i c a n S m e l t i n g & R e f i n i n g Co. 
Price $ L 0 0 . 

JEFFERSON COUNTY POWER 
AND LIGHT CO. 

Golden , Co lo rado 

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

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

G o l d e n , Co lo rado 

N . K o e n i g , P r e s . W . H . B o i i t h o , 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 A v e a n d 12th St . 

T e l e p h o n e s : ^ ^ ^ ^ 

T e r m s S t r i c t l y C a s h and 30 D a y s . 

DELICIOUS C A N D I E S . 
T o d e v e l o p b r a i n a n d m u s c l e , w e a d v i s o 

a l l s t u d e n t s o f t h e S c h o o l o f M i n e s to i 
f o o d b o n g h t of T h e J o h n Thompson Ci-rocery 
Stores Co. I t c a n be r e l i e d o n a s be in j r 
p u r e , h e a l t h f u l a n d n o u r i s h i n g , a n d t h e y s e l l 
t h e i r g o o d s c h e a p e r t h a n m o s t o f t h e s t o r e s 
i n t h e S t a t e . T h e y m a n u f a c t u r e C a n d y , Jco 
C r e a m , F a n c y C a k e s a n d B a k e r y Goot is , 
e q u a l t o m a n y h i g h - t o n e d c a t e r e r s , a n d so i l 
a t a b o u t h a l f t h e o t h e r f e l l o w ' s p r i c e s . 

F o r s o c i a l f u n c t i o n s , o r f o r y o u r bc.ni 
g i r l — t r y t h e i r C h o c o l a t e B o n B o n s , 3 ce 
C r e a m a n d B a k e r y G o o d s . 

A l l t h e e a t a b l e s a n d d r i m i a b l e s f o r a 
D u t c h D i i n e h , C i g a r s , T o b a c c o s , e tc . 

P h o n e G o l d e n 187 

SOREN SORENSON 
Stap le and F a n c y 

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

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. 

New York, Cincinnati, Denver, Pittsburg, St. Louis, 
Charleston, Vi/. Va. Birmingham. 

Seattle, 
(82) 

100 P E R C E N T I N C R E A S E IN S E T T L I N G C A P A C I T Y 

In p r a c t i c a l l y a l l cases where 

the T r a y has been added to the 

S t anda rd T h i c k e n e r an inc rease 

of 100 percent i n the s e t t l i ng ca

pac i ty has resu l ted . 

C o m p a r a t i v e l y s m a l l dep th i s re

qu i r ed f o r the T r a y and a ma jo r 

i t y of the S t a n d a r d T h i c k e n e r s 

now i n use have suf f i c ien t dep th 

f o r the a d d i t i o n of at least one 

T r a y . 

Get. acquainted with D o r r 

Apparatus 

New York 

E N G I N E E R S 

Denver London Mexico City 



The 
Roessler & Hasslacher 

Chemical Company 
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 . 

CYANIDE OF SODIUM 
96-98^ 

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

"CYANEQQ" 
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 Al l Magazines and Periodicals 

Mail Orders Promptly Attended To 

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

E X P O R T E R S 

M A K E OUR 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 Clay 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 CITY N E W Y O R K CITY 

4 
l a , I 

1. 

H E Link-Belt Company is the recognized pioneei' in tlie art of 
conveying materials, and our various elevating and conveying 

devices today represent the highest develojiment of their respective types. 

The belt conveyor is one of the 
oldest known conveying devices, 
and bas a wide Held of usefulness. 
Tbis typo of conveyor can be rim. 
at relatively high speeds, is well 
adapted for large capacities, and 
pardciilarly for conveying long dis
tances. 

Let onr engineers give you the 
benefil] of their extensive experi
ence i l l the selection of tbe light 
equipment for tbe handling of your 
luaterial. Wo make all types of 
elevators and conveyors. Catalogs 
sent on request. 

L INK-BELT COMPANY 
P H I L A D E L P H I A C H I C A G O INDIANAPOLIS 

Denver — Lindrooth-Shubart & Co., Boston Building 

ELEVATORS AND CONVEYORS 



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

w e i g h s o n l y one t o n — p e r m a n e n t l y m o u n t e d o n S e l f - P r o p e l l i n g True)? . N o L o a d i n g 
o r U n l o a d i n g — M o t o r a n d m a e l i i n e r y a r e l o c a t e d i n t h e c e n t e r o f t h e C o n v e y o r o v e r 
t h c p o i n t w h e r e i t i s p i v o t e d to t h e t r u c k . O n e m a n c a n , b y b e a r i n g d o w n o n t h e 
r e a r e n d , t i p vip f r o n t e n d o f m a c h i n e s n f t i c i e n t l y to a l l o w i t t o c l e a r t h e t r a c l t w h e n 
m o v i n g f r o m p l a c e to p l a c e . 

y///^'''/''. i ' o r b e s t r e s u l t s , t h e m i n e s h o u l d be l a i d o u t 
s y s t e m a t i c a l l y w i t h , ius t e n o u g h l o a d i n g m a 

c h i n e s i n e a c h s e c t i o n 
to k e e p one c u t t i n g 
m a c h i n e b u s y . F o r 
i n s t a n c e . F i g u r e 1 
s h o w s a s y s t e m o f 
t e n r o o m s . I n r o o m s 
1 t o 5 a r e l o a d i n g m a 
c h i n e s ; i n r o o m s 6 t o 
10 a S h o r t w a l l m a 
c h i n e . E a c h r o o m i s 
l o a d e d o u t i n h a l f a 
s h i f t - — o n e g a t h e r i n g 
T . o c o m o t i v e w i l l h a n 
d l e c a r s f o r t h e flve 
l o a d i n g m a c h i n e s , i f 
f a i r l y g o o d s i z e d c a r s 
a r e u s e d . 

F i g u r e , 1 — S y s t e m o f M i n i n g s u g g e s t e d f o r a d o p t i o n w i t h 
C o a l L o a d i n g M a c h i n e s . 

Tl ie 38-A M a ch i ne can be made for various heights—in making inqu ir y 
he sure to give gauge of track, heig-ht of coa l seam, height f r o m bottom 
to top of ra i l , h e ^ h t f r o m top of r a i l to top of car, and f r o m top of car 
to roof. 

11-1-20-

950 North Fourth Street, COLUMBUS, OHIO 
Denver Office: First National Bank Building 

And Preferred Service to Mines Men and Mines Employers Everywhere 
WIRE or WRITE US REGARDING YOUR OPENINGS 

Stating Requirements of Position and Salary Paid 
We Will Report Upon Best Men Available Immediatelv 

'The Waugh Wau Wins'' 

At the Psychological Moment 
T i sn ' t o f t e n t ba t the r i g h t t h i n g i s p r o d u c e d 

a t p r e c i s e l y the r i g h t moment , bu t th i s i s the 

case witb t he n e w W a u g h " N i n e t y " D r i l l . 

J U S T w h e n the c o a l and m e t a l m i n i n g i ndus t r i e s 

s t and i n greates t need of be t te r m a c h i n e too ls a n d 

the n a t i o n suSe r s f r o m under -p roduc t ion these re

m a r k a b l e l i t t l e d r i l l s appear o n the scene to he lp 

so lve the p r o b l e m . 

Y O U ' L L w a n t " N i n e t i e s " i n y o u r m i n e because 

t h e y w i l l speed np p r o d u c t i o n beyond y o u r expec

ta t ions . W r i t e f o r onr new " N i n e t y " book le t to

day . I t w i l l i n t e res t y o u . 

DENVER, COLORADO, U. S. A. 
Branch Offices in all Important Mining Centers 

JIIIIHIIIIIII.. 



J. F. W E L B O B N , President 

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, 

Fleld Fence, Poultry Netting, Cast 
Iron Pipe and Coke 

MINERS OF 

Anthracite and Bituminous COHL- for 
Domestic, Steam and Smithing Purposes 

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

Boston Building Denver, Colo 

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


