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"Hercules Dynamite 
Will Do the Job" 

You*ll hear this from thousands of men. In 
the mines, in the quarries, on engineering 
jobs of all sorts—they all know Hercules 
Powders—and know that they make good. 

Hercules Dynamite can help you in your 
work. No matter whether you are mining 
copper ore, getting out road ballast, digging 
an aqueduct or grading a highway, one or 
another of the many formulas or grades of 
Hercules Powders will fit your needs. These 
powders will speed up work and cut costs. 
They have done it for others and will do it 
for you. 

If yoti think we. can help you with any of 
your blasting problems, write us. Our serv-

' ice staff is always ready to give you any in­
formation that will help you in your work. 

HERCULES P O W D E R C a 

Chicago St. L o u i s N e w Y o r k 
P i t t sburg , K a n . Denver Hazleton, P a . 
San F ranc i sco Sal t L a k e C i t y J o p l i n 
Chattanooga P i t t sburgh , P a ; W i l m i n g t o n , De l . 

HERCULES 
DYNAMITE 

The p lan t of the C o l o r a d o C e n t r a l 
Vlining Co., George town, Colo . , con-
i i s t ing ot R o c k C r u s h e r B u i l d i n g 
m d M i l l proper, is des igned to 
l and le 500 tons of rocl t i n the 
j rusher house and 300 tons of m i l l -
n g ore i n the m a h i m i l l eac l i 24 
lours . 

Jefflrey Doub led B e a d e d F l i g h t Con­
veyers , B e l t Conveye r s and T r i p ­
pers are used to handle the mate­
r i a l i n tbe va r ious processes, and 
the product f r o m the c o n c e n t r a t i n g 
tables i s g round d o w n to m a x i m u m 
fineness by JefCrey M a n g a n o i d B a i l s 
i n the E a l ! M i l l s . 

Metal Mining Operators will be interested in 
our latest Catalogs on Elevating, Conveying 
and Crushing Machinery, Locomotives, Ventila­
tion Fans, etc. Send for copies. 

950 North Fourth Street, Columbus, Ohio 

Denver Office: New First National Bank Building 

Main MiU Building' 
witih crushed ore 
storage toins. 

•I 

Belt Conveyei- from 
Bock Crusher House 
to Main Mil l Building. 

View of Ball Mills 
where Jeffrey Manga­
noid balls are used. 
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• C O L O R A D O S C H O O L OF M I N E S 

T,al)oratory teats on properly des: 
apparatus enable you to deterrami 
milling process beat adapted to yoi3 
belore building the mill—they lieli 
regulate every step of the proces 
highest efflcicncy—and the cost is : 
nificant as compared with a null r 
MASSCO Laboratory Millmg &quii 
paves money, aud minimizes the i 
bility of failnre in oi'e treatment-
not equip your laboratory with MA 
ore tostins specialties? 

•WILFIiETT T A B L E Ko. 13 
A laboratory size Wilfloy comple 
every detail—encloaed head mot 
tilting device—and tsvo interchans 
docks witb Wilfley roughing and t 
ing riffle.'S-—a duplicate of our larf 
bios at a low cost that will surprias 

T H E McCOOX, PUL-ViEBlZEE AHD 
SAMFSOlff C K i r S H E B 

Two machines tliat enable you to qi. 
prepare the pulp for testing pun 
crushed or ground to any desirei 
gree of fineness—they can be depi 
upon for long service. 

T H E R U T H 
FIiOTATION MACHINE 

Consisting of an agitation 
partment, impeller and ; 
kaaten furnishes an ideal 
flt for determining the floi 
properties of any ore an 
effect of various oils anc 
o-Q.ii-s! 'I'iie pulp thoro 

m i x e d w i t l 
drawn down tli 
low impeller 
is a e r a t e d 
forced in a s 

stream towa 
spitzkasten 
f r o t h disc 
lip—it IS a 

J plete lataoi 
m o d e l of 
large Huth 
chines. 
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Goodrich " C O M M A N D E R " A i r Drill Hose 
intensifies ore and coal production in the 
following manner: 

( 1 ) Its superior construction erases Delay. 
S t u r d y i n b o d y and t o u g h i n cover, 
" C O M M A N D E R " needs no v^^ire-winding. 
This absence of wire is a genuine time'saver, 
If a heavy rock falls on " C O M M A N D E R " 
it simply bounds away; i f it falls on a wire ' 
wound hose it crushes the wire and closes 
the tube, possibly fractures it. 

( 2 ) Being without 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 ? 

T H E B. F. G O O D R I C H R U B B E R C O M P A N Y 
A k r o n , Ohio 
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Method of Min ing Coal Without Powder 
By D . Vance S ickman, B . S . , E . E . 

Par t I. 

ri i is i i H ' ! ' ! ' " ' cons is ts of a c o m b i n a t i o n 
w b i c b p rov ides a s imp le , 

•ily op':i'ii'<'<i ^"f^ p u r e l y m e c h a n i c a l 
aiis foT i 'Vi-aldng d o w n c o a l a f t e r i t 
' hpcn " i i i n l e rcn t " i n the u s u a l man-
' L'jvcr.v de t a i l has h e e n c a r e f u l l y 
i-'keci ou l . T h e m e t h o d of a p p l i c a t i o n 
J tbe (Ic.-diiu of the app l i ances used, 
i form ^ ^ i ' l i e s tab l i shed e n g i n e e r i n g 
ncii i lca. Mter the c o a l has been un-
•minod, Mu' m e c h a n i c a l process of 
•aking i ' (hnvn, r eady f o r l o a d i n g out, 
isists of i l u ' use of two m e c h a n i c a l ele-
nts (M) 'I 'lic S l o t t i n g M a c h i n e , and (b) 
{. t-fydntiiiic E x p a n d i n g B a r . T h e func^ 
IS ';ijui <)|)i!rating c h a r a c t e r i s t i c s of 
;li oi Ibi ' i i i . ichines are as f o l l o w s : 

(a) T h o S lo t t i ng IVIachine. 

' l l is unit tune represen ts the f i n a l 
lieveiunii! in the s u c c e s s f u l develop-
iit ol' I bit' ' ii 'ocess of m i n i n g . Its pur-

r ec t angu la r s lots i n the 
i se r t ion of the H y d r a u l i c 

T l i c i iJ i i ior tant o p e r a t i n g fea tures 
are: 

T r a n s p o r t a t i o n . 

[1 l l u ' i u i r i x k i c t i o u of any new or addi -
appl iance , the extent to 

icli U in ; i \ u i t e re fe re w i t h or i n t e r rup t 
on l iuary m i n i n g processes i n use, is 

ance to the operator . T h e 
ispoi'liiiinii of coa l and the necessa ry 
1 m in im; t-iachines etc., mus t not be 
'rforrcii M 1 i.h. In mos t mines tbe 

f ac i l i t i e s are a l r eady bur­
et! and !hi> i n t r o d u c t i o n of any addi -

;s, tba t w o u l d have to be 
31 place to place over the 
I 'ays, w o u l d r e su l t i n loss 
f u r t h e r compl i ca t e uuder-

HIHI n;n! ' i! i ions i n genera i . T o over-
u l t y the s l o t t i n g m a c h i n e 

['Oiiulcd DM a s e l f -p rope l l i ng bed pla te 
•track," or " c a t e r p i l l a r , " 

;!.(H' ( y | i c ,1 nd d r i v e n f r o m p lace to 
l e i n the same m a n n e r as 

or(Iiii;ir\ 1 r ac to r i s d r i v e n on the 
i i s t r u c t i o n e n t i r e l y e l i m i -

% an;. iuuM'ference w i t h t r anspor ta -
ackage sys t em. I t i s pro-
r ic motors , or r o t a r y a i r 
the same power as the 
ach ines i n use. Tn prac-

l i i i s UNicliiiie i s d r i v e n f r o m r o o m to 
l e "c ross cuts ," thus sav-
l i s t a n c e , as the "cross-
cannot be more t b a n 60 

fee t b a c k f r o m tbe " face" , or an average 
of 30 feet , i n o rde r to pass f r o m one 
r o o m in to tbe nex t ad jacen t r o o m . T h e 
m a c h i n e can t r a v e l to a imos t any pa r t of 
the m i n e by k e e p i n g open the l a s t "cross­
cut". T b e " c h a i n t r a c k " of tbe bed 
plate i s also p r o v i d e d w i t h flanges to f i t 
the gauge of t r a ck i n use and the ma­
ch ine can be r u n upon the r a i l s and 
d r i v e n to any pa r t ot the mine , shou ld 
th i s be des i rab le . 

T h e t o t a l w e i g h t of the s l o t t i n g ma­
c h i n e is a p p r o x i m a t e l y 6,000 pounds, and 
as the l e n g t h of the " c a t e r p i l l a r t r ack" , 
or w h a t w o u l d be the " w h e e l , base", is 
a p p r o x i m a t e l y 5^^ feet , the m a c h i n e can 
be r u n on t w e l v e pound r a i l s . 

T h e c o n s t r u c t i o n of a se l f -p rope l led , 
se l f -con ta ined s l o t t i n g m a c h i n e , t rans­
por ted f r o m r o o m to r o o m on i t s o w n 
bed piate, insu res tb is pa r t of the proc­
ess b e i n g ca r r i ed out w i t h great I 'apidity, 
w i t h o u t i n t e r f e r r i n g w i t h a n y o ther 
equipment , or b e i n g i t s e l f de layed , and 
pe rmi t s of the i n t r o d u c t i o n of t l i i s proc­
ess of m i n i n g wi thou t c a u s i n g the s l ight­
est i n t e r f e r ence w i t h any other opera t ion . 

(2) iVIaniputation. 

T h e over -a l l w i d t h of the s l o t t i n g ma­
c h i n e is a p p r o x i m a t e l y 3 f t . 10 i n . , and 
l eng th over -a i l 8 f ee t 4 inches . These d i ­
mens ions v a r y somewhat , depend ing on 
tbe he igh t of the v e i n i n w h i c h tbe ma­
ch ine i s used and tbe dep th of the under­
cut. E a c h s ide of the " cha in - t r ack" can 
be operated independen t ly , a n d also re­
ve rsed independen t ly . B y th i s const ruc­
t i on the m a c h i n e can he m a n i p u l a t e d to 
m a k e a r i g h t angle t u rn , or t u r n e d end 
f o r end, that is , comp le t e ly around, i n a 
space not exceed ing i t s o w n l eng th . T h e 
s ize of the bed pla te is such tha t i t can 
pass between "p rops" set 4 f ee t apar t . 
T h e speed at w h i c h one " cha in - t r ack" is 
d r iven , r e l a t i v e to the other, can be var ­
i e d at w i l l and tbe m a c h i n e w i l l t r a v e l 
a course of any degree of cu rva tu re . T h e 
ease w i t h w h i c h the m a c h i n e can be ma­
n ipu l a t ed enables i t to t r a v e l f r o m r o o m 
to room, a v o i d i n g props or other obstruc­
t ions and a lso to be q u i c k l y ad ju s t ed i n 
p o s i t i o n f o r c u t t i n g the slot i n the f ace 
of tbe coa l , w h e r e r e q n i r e d . A l s o the 
m a c h i n e w i l l t r a v e l up a 10 to 15 per cent 
grade, t h r o u g h m i i d and water , and over 
rough , r o c k y or sof t bot tom, w i t h the 
greatest ease. T h e speed of t r a v e l c a n 
be v a r i e d f r o m b a r e l y m o v i n g up to two 
hundred f i f t y fee t per minu te . 
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(3) The Cutter Bar. 

Moimtec l above tbe t r a v e l i n g bed p la te 
is tbe ent ter bar, nsed f o r c u t t i n g tbe 
s lot . T b i s cut te r bar, w i t b i t s d r i v i n g 
and f e e d i n g m e c h a n i s m , i s p r a c t i c a l l y tbe 
o l d s t y l e l o w v e i n "breas t mach ine" , used 
f o r under -cu t t ing coa l f o r m a n y years . 
C o n c e i v e th i s t ype of breas t m a c h i n e 
t u r n e d ups ide down , and that par t of 
the s u p p o r t i n g f r a m e r e m o v e d tha t w i l l 
p e r m i t of the har b e i n g r a i s e d so as to 
cut a s lo t c lose up agains t the r o o f {in­
s tead of tmdernea th) , the mo to r and 
d r i v i n g m e c h a n i s m r e m a i n i n g the same, 
except tba t i t w i l l now be on the under 
s ide of tlTe mach ine . T h i s p r a c t i c a l l y , i s 
w h a t i s done, the f r a m e s i m p l y b e i n g 
changed where r equ i r ed , the en t i re d r i v ­
i n g a n d o p e r a t i n g m e c h a n i s m r e m a i n i n g 
the same as i n the s t anda rd mach ine . 
V a r i o u s unneces sa ry par t s and f i t t i ngs 
have been o m i t t e d or c l ianged , and a lso 
the w i d t h of the cu t t e r ba r reduced , t h i s 
ba r b e i n g the la tes t " shor t w a i l " type, 
and f u r n i s h e d f o r c u t t i n g s lots of v a r i o u s 
d imens ions , IS in . , 24 in . , and 30 i n . long , 
by 4% i n . w i d e and up to 7 f t . i n depth . 
T h i s cu t t e r bar and d r i v i n g m e c h a n i s m 
is suppor t ed so as to be r a i s e d a u d low­
ered bod i ly by means of h y d r a u l i c j acks , 
or r ams . T h i s i s e a s i l y and q u i c k l y done, 
s i m p l y by o |)ening and c l o s i n g the v a l v e s 
c o n t r o l l i n g the wa te r supp ly to the l i f t ­
i n g r a m . A s m a l l h i g b pressure , m o t o r 
d r i v e n , t u rb ine type p u m p is used f o r f u r ­
n i s h i n g the w a t e r to operate the r a m s , 
a n d as the bar i s l owered , tbe wa te r i s 
p u m p e d bacif i n to a s m a l l , f ive g a l l o n 
t a n k and used over and over aga in . I n 
the co l l apsed pos i t i on , the cut ter bar , 
w i t h i t s d r i v i n g m e c h a n i s m , drops i n t o 
sockets , f o r m e d i n the bed pla te f r a m e , 
and is h e l d p e r f e c t l y r i g i d f o r t ranspor­
t a t i o n about the m i n e . A l s o , the bed 
pla te i t s e l f i s p r o v i d e d w i t h th ree l i f t i n g 
r ams , two moun ted at the b a c k end and 
one i n the center of the f r o n t end. B y 
means of these th ree r ams , the bed plate 
itself can be r a i s e d and l o w e r e d and the 
cu t t e r bar g i v e n a n y angle of a d j u s t m e n t . 
T h e p o s i t i o n of the ba r i s t he r e fo re sub­
jec t to the combined ad ju s tmen t of the 
bed p la te r a m s i n c o n j u n c t i o n w i t h the 
r a m s w h i c b r a i se and l o w e r the cut ter 
ba r i t se l f . T h i s c o m b i n a t i o n r e su l t s i n 
the f o l l o w i n g : 

(A) Very Wide Total Adjustment. 

T h a t is, w i d e r ange bf he igh t of v e i n 
i n w h i c b a s l o t t i n g m a c h i n e of a g i v e n 
des ign c a n be used. F o r ins tance , i n a 
s l o t t i n g m a c h i n e des igned f o r a 6 f o o t 
v e i n , at the lowes t or co l l apsed p o s i t i o n 
of the cut ter bar , the over -a l l he igh t i s 
3 f t , fi i n . , g i v i n g a n o r m a l c l ea rance or 

head room, of 2 f t , 6 i n . B y adji) 
tbe r a m s w h i c h r a i se the bed pla te \ 
i n g the en t i re mach ine , an adjus tn i f 
excess of two fee t i s ob ta ined . Afte-
a d j u s t m e n t is made, the r a m s that-
tbe cut ter ba r f r o m the bed pla te c; 
opera ted t o r a i se the cut ter bar ' 
an a d d i t i o n a l 26 inches , m a k i n g the 
ad ju s tmen t of the cut ter ba r 4 f t . 
T h i s s ize m a c h i n e t he re fo re can he 
i n coa l v a r y i n g i n he igh t f r o m 4 f t 
f t . 8 i n , and f o r c u t t i n g s lo ts b a l f w i 
i n the ve in , app rox ima te ly , i f requh 

(B) Angular A d j u s t m e n t . 
B y m a n i p u l a t i o n of the three r a n 

r a i s i n g the bed pla te , t b i s bed plate 
r y i n g the cu t t e r bar, c a n be ad jus t 
tha t the cut ter bar w i l l assume any 
r e l a t i v e to the roof. In ve ins of 7 ft 
less i n th i ckness , th ree s lots o n l y art 
as c lose to the r o o f as poss ib le , anc 
a l l e l to tbe roof. U n l e s s the roof is 
uneven, the cut ter ba r w i l l l i e 
aga ins t the roof. O f t e n the roof ch: 
p i t c h r e l a t i v e to the bot tom, and to a 
the p o s i t i o n of tbe bar under these 
d i t ions , the bed p la te i s g i v e n the p 
an,gular ad jus tmen t . A l s o i n ve ins 
7 f ee t i n t h i c k n e s s i t i s somet imes 
essary to put i n a "bust shot". T] 
done b y c u t t i n g a s lo t h a l f w a y u] 
v e i n i n tbe center of the room, 
s l i g h t l y a n g l i n g d o w n w a r d . T h i s a 
ment i s r e a d i l y ob ta ined . T h e 
b r o k e n d o w n by the "bus t " shot is 
r e m o v e d by a spec i a l app l i ance 
he re in desc r ibed , but w h i c h does 
([uicldy and e a s i l y ) , be fo re the reraa 
c o a l i s b rought down. T h i s provic 
la rge space in to w h i c h tbe rema 
c o a l f a l l s so tha t i t can be r e a d i l y k 
out. I n ve ins less t han 7 fee t th i s i 
r equ i r ed . 

(4) Locking Device. 
W h e n tbe s l o t t i ng m a c h i n e is i n 

t i on and the cut ter bar a d j u s t e d i 
f o r c u t t i n g the s lot , the m a c h i n e is h 
In pos i t i on . T h i s i s done b y two 
t i o n a l h y d r a u l i c r a m s w h i c h press as 
the roof . T h e ends of these rami 
p r o v i d e d w i t h la rge , round , sp iked , 
e l i n g b e a r i n g shoes. T h e f o r c e ex 
aga ins t the roof i s couter-b a ian cer b 
fo r ce aga ins t the bot tom, t a k e n up b 
two r a m s moun ted on the back ei 
the bed pla te , w h i c h are used f o r ra 
and a d j u s t i n g same. T h e r a m s 
aga ins t the r o o f w i t b a fo r ce of two 
each, i:he pressure b e i n g cons tan t ani 
n i s h e d by the same s m a l l t u r b i n e " 
nsed f o r ope ra t ing a l l the r a m s . 
tbese r a m s are f o r c e d aga ins t the 
tbe w h o l e m a c h i n e is l o c k e d i n pos 
and r i g i d l y h e l d i m m o v a b l e w h i l e tlu 
ter bar i s i n opera t ion . 
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-Jon, iVIaintenance and Labor 
^' Required. 

i ng m a c h i n e is opera ted b y 
iTjaii- The m a c h i n e is e a s i l y and 

?, I ' [-[liven f r o m p lace to p lace i n the 
" ' j in self-contained, q u i c k l y ad ju s t ed 
^'(jsifiun and about the hardes t w o r k 
1 openitor does i s to open a n d close 

[sed i n the above ad jus tment , 
e poif-pi " p e l l i n g bed pla te i s a f u l l y 
ireiopcd machine of the t r ac to r type 

jeen i n use f o r m a n y years , 
llic r am a d j u s t m e n t of the 
s s tandard p rac t i ce , used i n 
machines , a n d is s i m p l e i n 

jj-afioii. I s q u i r i n g p r a c t i c a l l y no ma in -
opera t ing cost. T h e cut ter 

, ami ( l i i v ing m e c h a n i s m are s tand-
been i n use f o r over twenty-

T h i s s l o t t i ng m a c h i n e is , 
mply the c o m b i n a t i o n of t w o 
ped mach ines a n d w i l l re-

ro no more t han n o r m a l ma in tenance 
id on account of the ease and 

of operat ion, the l abor cost i s 
n any other m a c h i n e In c o m m o n 
coal m i n i n g . I n opera t ion , the 
ar is s i m p l y i n s e r t e d tbe p roper 
'rom f ive or s i x feet , depend ing 
depth of the u n d e r m i n i n g , and 
i thdrawn. T h e f o r w a r d c u t t i n g 

nil is f r o m 24 to 30 inches per m i n -
the p u l l b a c k speed, 12 fee t per 
T h i s cuts the s lo t r eady to i n -

, the h y d r a u l i c e x p a n d i n g bar. T b e 
idard w i d t h of the s lo t i s 4% inches , 

mgth is v a r i e d f o r u s i n g the 
H u m or la rge s ize h y d r a u l i c 
n m p l y u s i n g cut ter bars on 
? m a c h i n e of the p roper w i d t h , 
nches, 24 inches , or 30 inches , 
d. 

(B) T H E H Y D R A U L I C BAR. 

.•aulic har used i n th i s process 
the resul t of over f ou r t een 

3xp c r i m e n t i n g and des ign ing , 
:st s ize har, N o . 1, has a to ta l 

capaci ty , at n o r m a l w a t e r 
3f one m i l l i o n pounds (500 

2 bar, one m i l l i o n five bun-
and pounds (750 t o n s ) ; N o . 3 

two n n l l i o n pounds (1,000 tons ) , a n d 
(the la rges t s i z e ) , t w o m i l l i o n 
•ed thousand pounds (1,250 
e sma l l e s t s ize bar . N o . 1, 

laik' iu one piece a u d is " L . " shaped, 
this Hize bar the s lo t i s cut 18 inches 

sbor t s ide of the bar i s 17 
and conta ins three v e r y pow-

is , w h i l e the l o n g s ide i s 27 
and conta ins flve p is tons . A t 

er pressure , t b i s bar develops 
tal expand ing fo r ce of n i n e h u n d r e d 

i'-flve thousand pounds . T h i s 

s ize ba r i s su i tab le f o r eoal 4 fee t to 5% 
f ee t i n th ickness . I n a l l o ther s izes , the 
bar i s made up of two members , or sec­
t ions, i n efi:ect t w o separate bars . T h e 
shor ter sec t ion is i n se r t ed so t ha t the pis­
tons l i e p a r a l l e l to the back w a l l of sup­
port , and the longer s ec t i on is i n se r t ed 
p a r a l l e l to the " r i b " w a l l . W h e n bo th 
bars are p rope r ly p laced i n t h e slot, t he 
fo rces are app l i ed i n planes at r i g h t 
angles to each other , one to shear tbe 
coa l off a long the " r i b " w a l l , and the 
other a l o n g the back w a l l of suppor t . 
M a k i n g the l a rger s i z e bars i n t w o sec­
t ions , f a c i l i t a t e s p l a c i n g the bar i n the 
slot, as each sec t ion ' i s c o m p a r a t i v e l y 
l i g h t i n w e i g h t and m u c h eas ie r to han­
dle. I n the l a rges t s i ze bar . N o . 4, the 
shor ter member , w h i c h i s p l aced i n the 
s lo t first, and p a r a l l e l to the b a c k w a l l , 
eonta ins s i x v e r y p o w e r f u l p i s tons and 
we ighs 159 pounds. T h e longer sec t ion , 
p laced p a r a l l e l to t h e " r i b " w a l l , con­
ta ins seven pis tons and we ighs 192 lbs . 
It has been demons t ra ted tba t bars up 
to 300 pounds i n w e i g h t c a n be eas i ly 
hand led by two m e n and o f t e n by one 
m a n a lone, so tha t the above we igh t s 
are w e l l w i t h i n p r a c t i c a l l i m i t s . T h e 
s lo t f o r tbe N o . 4 s ize bar i s cut t h i r t y 
inches long . T h i s ba r at n o r m a l w a t e r 
pressure has tbe enormous exe r t i ve ex­
p a n d i n g fo r ce of t w o m i l l i o n f o u r hun­
dred thousand s i x h u n d r e d (2,400,000) 
pounds. F r o m a la rge number of exper i ­
ments , i t has beeu demons t ra t ed tha t a 
f o r c e of one m i l l i o n (1,000,000) pounds , 
i n a ba r t h i r t y inches long , w i l l shear 
l i g n i t e or b i t uminous c o a l 7 to 8 f ee t i n 
th ic lmess , w h e n the bar i s p l aced 12 i n c h ­
es d i s tan t f r o m the t e r m i n a t i o n of the 
u n d e r m i n i n g at the " r i b , " and p a r a l l e l to 
the " r i b " w a l l , t he coa l b e i n g undercu t 
s ix feet . L i g n i t e coa l i s m u c h tougher , 
tenac ious and harder to shear t ha n the 
h ighe r grades of b i t uminous coa l . I n the 
N o . 4 s ize bar, the sec t ion tha t pa ra l l e l s 
tbe " r i b " w a l l develops one m i l l i o n three 
h u n d r e d and n i n e t housand s i x hundred 
pounds (1,309,600) pounds at n o r m a l wa­
ter pressure , w h i c b is f u l l y one- th i rd 
grea te r t ha n the f o r c e r e q u i r e d to shea r 
l i g n i t e or b i t uminous coa l of a n y char­
acter n i n e fee t or more i n th i ckness , and 
unde rcu t 6 to 7% feet . T h e bars c a n be 
v a r i e d i n des ign and c a p a c i t y to fit any 
p a r t i c u l a r cond i t ion , or cba rac t e r of coa l 
i n w h i c h t b e y are to be used. T h e s ize 
of tbe p is tons a n d the n u m b e r of pis­
tons used can be v a r i e d at w i l l so tha t 
the exer t ive capac i ty can be inc reased to 
raeet a lmos t any requ i rement . N o r m a l l y , 
however , the p is tons i n the s e c t i o n of the 
bar tha t i s p l aced p a r a l l e l to the back 
w a l l of support , a l though f e w e r i u num-
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her, a re l a rge r In s ize and exer t ive fo r ce 
t han those i n the bar p laced p a r a l l e l to 
the " r i b " w a l l , the to ta l e x p a n d i n g f o r c e s 
b e i n g about equa l ly d i v i d e d be tween the 
two sec t ions . A l l types of bars are rec­
t angu la r i n cross sec t ion , and 414 i nches 
i n depth, w h i c h pe rmi t s of t he i r b e i n g 
r e a d i l y s l ipped in to tbe s lo t w h i c h i s i% 
i nches wide . T h e w i d t h of tbe bar va r i e s 
i n acco rdance w i t h the s i ze of p i s tons 
used , wa te r pressure , etc. T b e sma l l e s t 
bar i s 4M, i nches w i d e and the l a rges t 
s ize i s i nches wide . T b e one and a 
h a l f m i l l i o n pound bar, N o . 3 s ize , i s 
flve i nches w i d e . T h i s s ize bar i s suit­
able f o r coa l G to 8 fee t i n t h i cknes s . 
T b e shor te r sec t ion we ighs 112 pounds 
and the longe r sec t ion 168 pounds. A l l 
par t s of the bars are made of ch rome 
v a n a d i u m heat t rea ted steel, drop f o r g e d 
in to proper shape and m a c h i n e d to di­
mens ions . T h i s s tee l has a m i n i m u m 
u l t i m a t e t ens i l e s t reng th of 200,000 
pounds , a n d a m i n i m u m e las t i c l i m i t of 
180,000 pounds per square i n c h . 

(2) P i s t o n C o n s t r u c t i o n . 

T h e enormous fo rces developed by the 
h y d r a u l i c bar, r-anging f r o m 1,000,000 to 
2,500,000 pounds exe r t i ve force , necess i ­
tates spec i a l cons t ruc t ion of the p is tons 
and p i s t on chambers . M a n y pecu l i a r i n ­
t e r n a l reac t ions , b e n d i n g moment s , and 
stresses, are developed, and to r e l i e v e 
the bar of these and prevent d i s to r t ion , 
they m u s t be e l im ina t ed . T o do th i s the 
p i s tons are of the " r e a c t i o n type ," one 
Xiiston b e i n g e jec ted d o w n w a r d , or 
aga ins t the coa l to he b r o k e n down, and 
the other u p w a r d , or aga ins t the s o l i d 
roof rook. I n c o n s t r u c t i o n the p i s tons 
are te lescopic , a n d the fo rces exer ted 
are counter-balanced w i t b i n 18 percent , 
thus r e l i e v i n g the p i s t o n chambers , as 
w e l l as t be bar c o n t a i n i n g same, or s u c h 
i n t e r n a l b e n d i n g moments , s t resses and 
reac t ions , as w o u l d o the rwi se cause dis­
t o r t i o n a n d m a k e the ba r i m p e r a t i v e . In 
effect , the bar acts s i m p l y as the con­
ta iner , h o l d i n g the p is tons and p i s t o n 
chambers i n pos i t ion , tbe i n t e r n a l stress­
es t e n d i n g to bend the bar i t s e l f b e i n g 
reduced to IS percent of the m a x i m u m 
expanding f o r c e exer ted b y any one pis­
ton. T h e bar is s u f f i c i e n t l y r i g i d to 
w i t h s t a n d eas i ly th i s f o r ce . E n g i n e e r s 
w h o have examined th is t ype of telescop­
i n g p i s t o n pronounce i t a m o s t ingen ious 
des ign , ye t i t i s s i m p l e i n cons t ruc t i on , 
easy to m a n u f a c t u r e and e x t r e m e l y pow­
e r f u l . It represents the r e su l t of years 
of cons tan t e x p e r i m e n t i n g and des ign­
i n g . One of the mos t i rapor tan t a n d nec­
essary o p e r a t i n g fea tures is that , w i t h 
t h i s cons t ruc t ion , the to ta l e x p a n s i o n of 

the p is tons i s more t han t w i c e as j 
as can be ob ta ined by a n y other de 
In b r e a k i n g the c o a l d o w n a n expai 
i n excess of 3 inches is o f t e n reqt 
I n the s t andard bar , 4 /̂̂  inches m d 
the c o m b i n e d expans ion of b o t h pi-
i s n e a r l y 4% inches . T h i s insures 
pie expans ion to m a k e the coa l f a l l 
i t has been b r o k e n and shat tered, 
e x p a n d i n g bar of th i s type is pract i 
i ndes t ruc t i b l e , r e q u i r i n g no main te r 
cost, except pos s ib ly the r e n e w i n g o 
l ea the r gaskets a f t e r a l o n g peric 
use. T h e end of each te lescopic p 
(one b e a r i n g agains t the coa l and 
o ther aga ins t the roof r o c k ) , i s enlj 
in to a flat b e a r i n g su r face 5 h 
square. T h i s l a rge bea r ing surface 
ven ts inden ta t ion . E v e n i n thc S( 
coa l i nd en t a t i on of any p i s t o n doei 
exceed Vs i n c h , w h e n e x e r t i n g fu l 
p a n d i n g fo rce . 

(3) P i s t o n V a l v e s . 

T h e enormous fo r ce exer ted by 
p i s t on prec ludes tbe use of b o l d h 
bol ts , o f . a n y desc r ip t ion , to proven 
f u r t h e r e j e c t i o n of a n y one p i s ton , 
i t has made i t s n o r m a l o u t w a r d t 
A t the same t ime, some means mu 
dev i sed to m a i n t a i n cons tant wa te r 
sure on each p i s ton , tha t m a y be 
p a r t i a l l y e jected, i n tbe event tha 
p i s t on completes i t s o u t w a r d t r a v e 
other words , each p i s t on mus t cor 
to exer t i t s f u l l p ress i i re , i ndepe 
of w h a t any other p i s ton m a y be > 
ing , or the d is tance i t has t r ave l ed , 
o p e r a t i n g cha rac t e r i s t i c m u s t be 
" f o o l proof ." T h i s i s done b y p r o i 
each p i s t o n chamber w i t h an auto 
cut-off v a l v e , ac tua ted b y the move 
of the p i s ton . T h i s v a l v e is v e r y s 
a n d e f f e c t i v e i n cons t ruc t i on , and 
ates to shu t off the w a t e r supp ly t 
p i s t on chamber at the ins tan t the ] 
has made i t s proper , no rma l , outwa: 
pans ion . T h e c u t t i n g off of the 
supp ly to a n y p a r t i c u l a r p i s t o n chf 
does not ef fec t i n any w a y the prt 
exe r t ed b y a n y other p is ton—the 
pis tons c o n t i n u i n g to be e jec ted a 
p r e s s u r e n n t i l they are f u l l y expE 
s h o i i l d tb i s be necessary . 

(4) E x t e r n a l Con t ro ! V a l v e s . 

I n the a p p l i c a t i o n of tbe bar i t is 
necessary f o r the opera tor to be a 
contro! the e j ec t ion of the pistons 
c e r t a i n t imes d u r i n g the b r e a k i n g 
process , m o r e s a t i s f a c t o r y resu l t s a 
t a i n e d b y r e t a r d i n g the e j e c t i o n 0 
t a i n sets of p is tons , or i n some 
s t o p p i n g t he i r e j ec t ion en t i re ly , f o r 
seconds, w h i l e o ther sets of p i s t o l 

THF COLORADO SGHOOL OF MINES MAGAZINE. 63 

at n o r m a l speed. T o ob-
l e r a t i n g fea tures , separate 

.,;,H,-,;ii;es are p rov ided , l e a d i n g to 
f p i s ton chambers , the wa-
i n g c o n t r o l l e d by separa te 

j v i h f S . In the s m a l l s ize. N o . 1, 
|- r', the three end p is tons , or 

i n the s i io r t s ide of the " L " 
re con t ro l l ed by one va lve , 
t of two p i s tons i n the l o n g 
ir is con t ro l l ed by separa te 
e c o n t r o l l i n g va lves are 
a lve head ," a t t ached to the 

at a sa fe d is tance f r o m 
tbe coa l , so that the oper-
) danger of b e i n g i n j u r e d 

f a l l s and topples over , 
s ize bars , made i n two sec-

itons i n the shor t sec t ion 
I the b a c k w a l l of support , 

by one e x t e r n a l v a l v e , as 
con t ro l of each p i s t on or 

(istiiM . i n th i s par t of the bar, is 
In. the s ec t i on w h i c b par-

Icls Ibe ' l i l ' " w a l l , hOAVever, i t i s nec-
r o l at l eas t each set of two 
n some cases each of the 

-.st two !)i-.(i'ns, separa te ly ; tha t i s , the 
vo ncarci-i ibe face of the coa l . T h i s 

f o r the r ea son that tbe 
out piKf^)ll^ have v e r y much less w o r k 
I do tliati loose f u r t h e r b a c k i n the coal , 
id (kft sjxH'd of the i r e j ec t ion m u s t be 
stai'deii, iiUil at t imes s topped en t i re ly , 

f u l l p ressure on the b a c k 
ich pe r iod as i s necessary 
:oal at the back first. Bet -

[• rc^iiHs i i re ob ta ined by k e e p i n g the 
Kly of fo; : i together i n one mass u n t i l 

] f a l l , r a the r t h a n "shelv-
g" iL olT IN sections, as w o u l d resu l t i f 

seed of the f o r w a r d p i s tons 
ro l l ed . A f t e r tbe two sec-
>ar a re p l a c e d i n the slot, 

c iced p!|)<;s, or w a t e r passages, lead-
g to tlio [lis! on chambers , are connected 
fictl'or r ' . \ l( ' rnally b y a spec i a l " T " so 

ons of t h e bar a re opera ted 
muJbuicmi. ly f r o m the same w a t e r sup-
y and in i l i e same manner , as i f b o t h 
'cfions were one har. B y reason of be-

o n t r o l the e j ec t ion of the 
s manner , the opera tor is 

labltvl lo i i roduce, and c o n t r o l tbe ap-
SEition of (he fo rces , at such t imes , 
1 in Mich a manner , as to produce 
ta in ;u!d def in i te resu l t s . T h e coa l 
iraclori'-ii ir̂ '̂. de te rmine , i n a la rge 

m a n i p u l a t i o n necessa ry to 
icIiK'c Ihc best resu l t s , and a lso the 
Jrator. o b s e r v i n g the progress and 
idiMoiu'. ;r! t h e . f o r c e s are app l ied , can 
•criniiio, i ' fom exper ience , when , and 
what ov ic i i t , t he va r ious sets of pis-
s should he b rough t i n to ac t ion , or 

o the rwise con t ro l l ed . A f t e r a v e r y b r i e f 
exper ience the opera tor can app ly the 
fo rces of the bar i n a m a n n e r tha t w i l l 
i n su re u n i f o r m resu l t s and cause tbe 
coa l to be b r o k e n up to a lmos t any ex­
tent des i red , b y the t i m e i t i s r eady to 
f a l l , thus m a k i n g i t easy to l o a d out. If 
necassa ry each p i s ton , or set of p i s tons 
can. be so m a n i p u l a t e d as to cause a defi­
ni te f r a c t u r e of the coal i m m e d i a t e l y i n 
i i n e w i t h the fo rce app l ied , a n d i n tb i s 
m a n n e r produce a la rge n u m b e r of sep­
arate lumps . T h i s i s on ly necessary , 
however , i n coa l tba t con ta ins a com­
p a r a t i v e l y s m a l l number of c leavage 
planes, or " s l i p s , " In f u i l y 90 percent 
of tbe o r d i n a r y b i tuminous or l i g n i t e 
coals there i s a l w a y s f o u n d a la rge num­
ber of these na tu ra l " s l i p s " and as the 
fo rces a l w a y s sha t te r the coa l a l o n g 
these planes or " s l i p s , " i t i s v e r y s e ldom 
necessa ry to man ipu l a t e the e j ec t ion of 
the p is tons to b reak the coa l i n to s m a l l e r 
lumps . I n prac t ice , a f t e r the har i s i n ­
ser ted, wa te r i s a d m i t t e d to a l l the p is ­
ton chambers , and these are e jec ted u n t i l 
su f f i c ien t p ressure i s developed to cause 
the coa l to commence to " w o r k " ; tha t 
is , beg iu to c r ack and boom. T h e w h o l e 
mass i s then under tbe enormous inter­
n a l s tresses. T h i s stage is reached, usu­
a l ly , w h e n tbe water pressure i s be tween 
3,000 and 4,000 pounds and t h e bar de­
v e l o p i n g a to ta l f o r c e of about y,, to % 
m i H i o n pounds. T h e va lves c o n t r o l l i n g 
the e j ec t ion of tbe f r o n t p is tons ( that 
i s , those neares t the f ace of the coa l , 
w h i c h , of course, have v e r y much less 
w o r k to do a n d r e q u i r e less p res su re ) , 
are t hen p a r t i a l l y c losed, or i f the coa l 
shows any tendency to she lve off the 
f ron t , c losed en t i r e ly . T h e back p i s tons ; 
tha t i s , those p a r a l l e l i n g tbe back w a l l 
of support , and the rear t w o or m o r e 
p a r a l l e l i n g tbe " r i b " w a l l , con t inue to 
be e jec ted u n t i l a def in i te f r a c t u r e oc­
curs a l o n g the b a c k and s ide w a l l s . 
W h e n th is .occui'is t be opera to r need 
not be t o l d w h a t has happened, as tb i s 
i s a c c o m p a n i e d b y a l oud " b o o m " tha t 
ind ica tes a de f in i t e ft-acture. T h e boom­
i n g noise i s s i m p l y due to the s l i p p i n g 
of the f r a c t u r e , as w o u l d occur i n b reak­
i n g a huge b e a m of wood , under s i m i l a r 
cond i t ions . T h e f r o n t p i s tons are t h e n 
aga in b rough t i n to a c t i o n a n d the c o a l 
c r a c k e d and b r o k e n u n t i l i t f a l l s . I n 
p r o d u c i n g the enormous f o r c e s necessa ry 
to m a k e clean-cut f r a c t u r e s a long the 
w a l l s of support , the w a t e r p re s su re i s 
o f t e n 10,000 pounds per square i n c h , or 
even greater , and at t b i s p ressure the 
fo r ce developed h y each p i s ton is f r o m 
150,000 to 192,500 pounds. Tb'e hyd rau ­
hc bar is des igned f o r 15,000 pounds per 
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square i n c h wa,teT pressure , bu t w i l l 
s t and 20,000 pounds w i thou t i n j u r y . 
W h e n the bar i s i n se r t ed i u the center 
siot , the m a n i p u l a t i o n is p r a c t i c a l l y the 
same, the on ly requ i rement be ing tha t 
the f r o n t p is tons be not e jec ted too fas t , 
u n t i l the back pis tons produce a def in i te 
shear a long the b a c k w a l l , and a f t e r t b i s 
i s done tbe coa l w i l l u sua l l y f a l l w i t h o u t 
any f u r t h e r m a n i p u l a t i o n . I f the coa i 
has a t endency to s t i c k to the roof , the 
f r o n t p is tons are e jec ted u n t i l i t i s t o r n 
off and topp led over. F r o m tbe above 
the grea t advantages to be ob ta ined by 
tbe use of th i s f o r m of har are apparent . 
T h e a b i l i t y to c o n t r o l the e j ec t ion of the 
p is tons i s of the greatest importance i n 
the s u c c e s s f u l a p p l i c a t i o n of th i s process 
of m i n i n g . I t pe rmi t s of the fo rces be­
i n g app l i ed s c i e n t i f i c a l l y , where and 
w h e n requi red , p r o d u c i n g resu l t s tbat are 
u n i f o r m , and w h i c h can be ob ta ined i n 
no other manner . 

Tbese spec i a l and p a r t i c u l a r o p e r a t i n g 
aud c o n s t r u c t i o n a l cha rac t e r i s t i c s pro­
duce and insure r e su l t s tba t are mechani-
caiiy and scientifically impossible i n a n y 
other f o r m , or type, of e x p a n d i n g bar . 
T h e y so lve the p r o b l e m of a p p l y i n g me­
c h a n i c a l fo rces f o r the m i n i n g of coal . 

(5) Spring Return of Pistons to the 
Piston Chambers. 

A t tbe m o m e n t the c o a l f a l l s , the pis­
tons are e jec ted at l eas t one-half t he i r 
n o r m a l t r a v e l and i n some cases as m u c h 
as 3 ^ inches or even 4 inches . I n t h i s 
c o n d i t i o n i t i s v e r y d i f f i cu l t to ex t rac t 
the bar f r o m the f a l l e n coa l , as these pro­
j e c t i n g p is tons occupy, i n a la rge meas­
ure , tbe space the coa i has f a l l e n . A l s o 
tbe f a l l e n coa l i s b r o k e n up and there 
are l a rge c r a c k s and c rev ices w h i c h inter­
f e re i n the w i t h d r a w a l of the bar, as 
l o n g as the p i s tons r e m a i n expanded . It 
i s , the re fore , v e r y i m p o r t a n t to p rov ide 
some means f o r r a p i d l y c o l l a p s i n g the 
p i s tons , thus r e d u c i n g the ba r to n o r m a l 
t h i c k n e s s , and a l l o w i n g a m p l e space f o r 
i t s b e i n g w i t h d r a w n f r e e l y . A l s o , w i t h 
t h e p i s tons co l l apsed , the su r face of the 
b a r is^' p e r f e c t l y smooth , and there ai'e 
no p ro j ec t ions to get caught i n the c r a c k s 
and c rev ices of the b r o k e n coa l . T o pro­
v i d e f o r the r e t u r n of the p i s tons to t he i r 
co l l apsed p o s i t i o n q u i c k l y , p o w e r f u l 
sp r ings are p r o v i d e d w h i c h , as soon as 
the w a t e r p ressure i s r emoved , f o r ce the 
p i s tons back i n t o the p i s t on chamber s . 
T h i s a c t i o n is a s s i s t ed somewhat by the 
s u c t i o n of tbe p u m p w h i c h , a t tha t t ime , 
i s r e m o v i n g the w a t e r f r o m tbe p i s ton 
chamber s and p u m p i n g i t back in to the 
s u p p l y t ank . T h i s s u c t i o n ef fec t i s , how­
ever, c o m p a r a t i v e l y feeble , as the p i s tons 
of the h i g h p res su re p u m p are v e r y s m a l l 

and not su i t ab le f o r c r e a t i n g a vacn 
A l s o , un less spec i a l gaskets are provi 
on the bar p is tons , a i r can pass fr . 
in to the p i s t on chambers and des t roy 
s u c t i o n effect . T h e i n t r o d u c t i o n of 
c i a l gaske t s to p r even t th is , complicH,;! , 
the p i s ton cons t ruc t ion , so tha t the 
t i o n of heavy spr ings i s depended iiiio)^ 
f o r f o r c i n g the p is tons back in to t 
chambers . I n the co l i apsed posit 
eac l i p i s t o n is h e l d firmly i n i ts c l i am 
w i t h a f o r ce equa l to f r o m 12 to 14 t i 
i t s we igh t . A s tbe p i s ton is e jected, 
f o r ce increases s l i gh t l y , but the fo re 
the s p r i n g a c t i o n is p r a c t i c a l l y const 
T h i s i s a c c o m p l i s h e d hy u s i n g a f 
p r e s s i o n s p r i n g i n c o m b i n a t i o n w i t 
l eve r ac t ion , the f u l c r u m of w l i i c i 
shor tened , i n p r o p o r t i o n to the t ravel of 
the p is ton, as i t i s e jec ted . T h i s sp-
a c t i o n has been v e r y c a r e f u l l y w o i 
out, as i t i s of cons ide rab le impor t f 
i n s a v i n g t i m e and annoyance i n hand 
the bar and i n p e r m i t t i n g of tbe bar 
i n g ex t rac ted f r o m the slot, r e a d i l y 
q u i c k l y , a f t e r the coa l has f a l l e n . 

(6) Special Designs. 

In some cases and under ce r t a in i 
d i t i ons i t i s advantageous to produc 
c o m b i n a t i o n of stresses, par t of w l 
are i n a v e r t i c a l p lane and others i n 
a n g u l a r p lane. T h e r e su l t of th i s co i 
n a t i o n is to produce s l i e a r i u g stresse; 
the coa l tha t i n s u r e i t s b e i n g shatte 
i n m a n y d i f f e r en t dh 'ect ions . A l s o , w 
the rooms are t u r n e d d o w n tbe "pi t i 
or o ther cond i t ions m a k e i t necessary, 
the c o a l can be g i v e n an ou twar i 
as w e l l as d o w n w a r d , thus caui 
coal , as i t f a l l s , to r o l l outwavii lv To 
produce these va r ious resu l t s , tb< 
are set i n the bar at an angle 
10 to 22 degi-ees, the d i r e c t i o n of 
b e i n g downv^ard and outward, p i odhcin!!; 
w h a t m a y be t e rmed , " angu la r 
m e n t " of the app l i ed forces , T 
c ia te the ef fec t of the app l i ca t i o 
fo rces app l i ed i n th i s manner , 
the body of coa l as a beam rig] 
po r t ed at b o t h ends and a l o n g 1 
w a l l . A s the p is tons are eject 
cause a ro t a t i ng , or t w i s t i n g , 
beam, and develop enormous 
tha t t w i s t and r end the mass , p: 
f r a c t u r e s a l o n g a l l the seams 
d e n s i t y a u d th i c lmess , as w e l l i n atorg 
the n a t u r a l " s l i p s " . I n some ca 
of t be p is tons m a y be p l a c e d i n 
at a. g i v e n angle , w h i l e the otber i 
v e r t i c a l . B y s h i f t i n g the angle 
ca t ion of the forces , or b y tbe i 
t i on of v e r t i c a l and a n g u l a r fore 
s t resses m a y be set up i n the 
c o a l as to produce a lmos t a n y 
resu l t . T h e b e a r i n g sur faces of 
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(oiiH. v-liich are p laced at an angle i n 
jlic ! j f i ' - •""'^ spec i a l des ign , 

i s t r uc t i on i s made poss ib l e on ly 
of the use of r e a c t i o n type 

iijmoiif .̂ [n any other f o r m of p i s ton , 
?ouid be d i s to r t ed , due to the 
i sp lacement of the p i s t o n re-

ac'tio'--- I " such au extent as to m a k e i t 
I to app ly the fo rces exer ted, 
nner. T h i s type of bar is used 

only it; » oal that is v e r y sol id , -homogene-
i r ac t e r , and where i t i s neces-
des i rab le , to bave the coa l 
to a m u c b grea te r extent t han 

tt-onkl i"' l^roduced b y the use of s t ra igh t , 
•pe p is tons . If th i s t ype of bar 

coal h a v i n g the u s u a l number 
c leavage p lanes , or " s l i p s " , i t 

! the coal to be b r o k e n in to 
small l iuups, or "sheets" , p r o d u c i n g a 

ercentage of s l ack coa l t h a n 
woiild I''' p roduced by the s t anda rd bar, 
wiiich i-- n o r m a l l y less t han 10 per cent, 

t v e i n . T h e p l a c i n g of p i s tons 
a n d i n g bar at an angle is an 
3w form of a p p l i c a t i o n and pro-

diu'O-̂  '•I'^-iilts tba t have.never been possi­
ble bl finy other t ype of e x p a n d i n g bar, 
;\]!!0 Ilu- atJi l i ty to g ive the coa l an out­
ward rn l j i t ig a c t i o n is , i n some cases, of 

j r t ance . T h e cond i t ions w b i c b 
is type of bar area , however , 

very iiini-uial, as n o r m a l l y the s t anda rd 
ar f u l f i l l s eve ry r equ i remen t . 

Tho drvi-iopment of th i s type of bar fu r -
ds the field f o r the i n t r o d u c t i o n 
:)cess of m i n i n g , e n a b l i n g i t to 
i f u l l y used unde r tbe mos t ad-
l i t i ons , and f u r t h e r p e r m i t t i n g 

of Viiri.ifions i n des ign , adapted to the 
c h a n i c i c f of coa l i n w h i c h the e x p a n d i n g 
iiar is iri be used. ' 

The Hydrauiic Pump. 

ter pressure f o r e j e c t i n g the 
the h y d r a u l i c bar i s ob ta ined 

from a s m a i l t r i p l e x or q u a d r u p i e x pump, 
driven hy a 2%, 3, o r 5 horse power , v a r i -
ahlc . s i i cL -d motor , d e p e n d i n g on tbe s i z e . 

used. T h e s e p u m p s are man-
id'aofiifctl by a number of d i f f e r en t com-

th i s countVy and have no spe­
cial fcuil i i res . T h e n o r m a l w o r k i n g pres-

t en thousand and f i f t e e n thou-
Siuid ixiunds per square i n c i i , and the ca-

m c h tba t the ba r can be f u l l y , 
expiiiiib'd in f r o m 4% to 5 minu te s . U s u ­
ally (iu> i-oal w i l l f a l l w h e n the p i s tons 

1 e jec ted about two- th i rds of 
iluu'r i i i j i ; i m u m t r a v e l , so tha t the aver-
Hge iiiiic r equ i red f o r one "sho t" i s f r o m 

lutes. 

Folding Steei Tubing. 

er is conveyed f r o m the pump 
j a n d i n g ba r t h r o u g h s p e c i a l l y 

des igned, f o l d i n g s tee l t ub ing . T h i s tub­
i n g i s % i n c h outs ide d i ame te r and is 
cut i n to leng ths of f r o m 20 to 24 inches , 
and these lengths j o ined together by 
means of a spec i a l u n i v e r s a l jo in t . T h e 
jo in t is so cons t ruc ted tha t i t p e r m i t s of 
the t u b i n g be ing fo lded up l i k e a c lothes 
rack . T h e jo in t is v e r y s i m p l e i n con­
s t ruc t ion and abso lu te ly l eak proof. It 
represents the r e su l t of over two years 
d e s i g n i n g and e x p e r i m e n t i n g i n perfect­
i n g th i s means of c o n v e y i n g water , at 
ve ry h i g b pressure , f r o m a s t a t iona ry 
pump, to the e x p a n d i n g bar. T b e jo in ts 
are of ch rome v a n a d i u m , heat t reated 
s teel , w h i c h pe rmi t s of t b e i r b e i n g v e r y 
l igh t i n we igh t . T b e s t anda rd length , 
un fo lded , is 21 feet . Connec t ions be­
tween the bar and pump can be made at 
a n y d is tance , f r o m a f e w inches up to tbe 
to ta l l eng th , by s i m p l y u n f o l d i n g tbe 
amoun t of t u b i n g r equ i r ed . A leng th of 
21 fee t of th is j o in t ed s teei t ub ing w i t h 
the flexible jo in ts , we igh t s about 30 
pounds. T h e t u b i n g and jo in t s are inde­
s t ruc t ib l e and r e q u i r e p r a c t i c a l l y no 
ma in tenance cost. E a c h l eng th of t u b i n g 
is des igned f o r a w o r k i n g p res su re of 
30,000 lbs., wa te r pressure , per sq. i n c h . 
T h e t u b i n g is v e r y h i g b grade too l s tee l 
and is v e r y s t i f f and subs t an t i a l . One 
end is p rov ided w i t h a spec i a l c o u p l i n g 
f o r a t t a c h i n g to the " v a l v e h e a d " of the 
h y d r a u l i c bar, w h i l e tbe other end is per­
m a n e n t l y a t t ached to the d i scha rge of 
the h igb pressure pump. T h i s means of 
c o n v e y i n g water f r o m tbe p u m p to the 
bar has p r o v e n v e r y s a t i s f a c t o r y and has 
never f a i l e d , or caused a momen t ' s delay, 
i n three years of se rv ice . T h e jo in t s are 
eas i ly t a k e n apar t and the l ea the r gas­
kets r enewed shou ld th is ever become 
necessary . T h e water , o r "wa te r emul­
s i o n " as i t is ca l l ed , c o n t a i n i n g jus t suffi­
c ien t o i l to p rov ide l u b r i c a t i o n and pre­
ven t ru s t ing , i s c a r r i e d i n a t en ga l l on 
tank. A f t e r the h y d r a u l i c bar bas been 
expanded and the coa l b rought down, the 
e m u l s i o n is pumped b a c k in to the tank. 
T h e on ly loss of the e m u l s i o n is t ha t due 
to m a k i n g connec t ions and the d r ipp ings . 
A ten ga l l on t a n k w i l l m i n e f r o m 1,000 
to 5,000 tons. 

T h e " e m u l s i o n " i n the t ank is put un­
der a pressure of 150 pounds by a i r press­
ure, and as p r a c t i c a l l y the same amount 
of fluid is pumped b a c k i n f o the t ank 
a f t e r each expans ion of the bar, t h i s a i r 
pressure r e m a i n s f a i r l y cons tant a f t e r 
once b e i n g pumped up. . A s m a l l power 
d r i v e n a i r p u m p can be used to f u r n i s h 
th i s a i r pressure or i t can be pumped up 
by hand . A s soon as tbe bar i s inse r ted 
and the jo in t ed t u b i n g connected , the 
va lve c o n n e c t i n g the supp ly tank to tbe 
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s u c t i o n end of t l ie l i i g l i p ressure pump, 
is opened, and t l ie f l u i d passes t t i rough 
the p u m p v a l v e s aud jo in ted s tee l t ub ing , 
i n to the p i s t on chambers , thus comple t e ly 
filling the en t i re e x p a n d i n g mechan i sm, 
before the h i g h pressure pump is s ta r ted . 
T h i s saves t ime and a lso "se ts" the pis­
tons. In the N o . 2 bar, at 100 pounds 

pressure , each p i s t on is exe r t i ng a 
of 1,300 pounds, or the to ta l expi 
f o r ce of tbe bar i s 13,000 pounds, 
the p is tons e x e r t i n g tb is fo rce , u p 
app l i c a t i on of tbe tank pressure 
tbey are "sea ted" r eady to r ece i i 
pump pressure at the flrst s t roke 
pump pis tons . In the N o . 2 s ize ba i 
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h i g h p ressure p u m p causes 
the bar to be e jec ted , sev-

iusand ths of a n i n c h . A t 
the pump mal i e s five hun-
per minu te . E a c h s t roke 
tons of the bar aga ins t the 
imb ined fo r ce equa l to one 
l u n d r e d thousand pounds! 

Conce ive of th is f o r ce b e i n g d e l i v e r e d to 
tbe mass of coa l at the ra te of flve hun­
dred impu l se s per m i n u t e and j ' ou w i l l 
have some i d e a of the enormous shat ter­
i n g elTect p roduced . T h e r a p i d app l ica ­
t i on of these enormous impu l se s , causes 
the comple te d i s i n t e g r a t i o n of the coal , 
not on iy at the point of app l i ca t i on , but 
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thi 'oughout the mass to a s u r p r i s i n g dis­
tance, o f t e n t en to f i f t e e n fee t d is tan t , 
f r o m the po in t of a p p l i c a t i o n . A p e c u l i a r 
f a c t i n th i s connec t ion , i s that the h a r d e r 
the coa l and the grea te r the f o r c e re­
qu i r ed to sha t t e r i t , the l a rger the v o l ­
ume of coa l tha t w i l l be b r o k e n at one 
a p p l i c a t i o n , and the more comple t e ly i t 
w i l l be In-olten up w h e n i t finally f a l l s . 
T h e same e f fec t bas been noted i n break­
i n g wood beams, as the ha rde r and m o r e 
r i g i d the wood , the grea te r tbe l o a d re­
qui red , and w h e n the beam is finally 
b r o k e n , i t w i l l be m o r e comple t e ly sl iat-
te red than a beam of less r i g i d i t y . 

Generai Operation. 

T h e ta.nk, p u m p a n d mo to r are m o u n t e d 
on a s m a l l por tab le t r u c k w h i c h i s at-
acbed to the s e l f -p rope l l i ng s l o t t i n g ma­
c l i i n e as a " t r a i l e r " and conveyed f r o m 
p lace to p lace i n the m i n e . T b e h y d r a u l i c 
bar i s a lso c a r r i e d on th i s t r u c k . T h e 
s l o t t i n g mac l i i ne , w i t h i t s t r a i l e r , c a r ry ­
i n g the pump, tbe h y d r a u l i c bar, the 
f o l d e d s tee l tub ing , and o ther fittings and 
tools, i s one uni t . T h e process of s l o t t i n g 
the coa l and b r e a k i n g i t d o w n is c a r r i e d 
on as one operation. It r equ i r e s t l i r ee 
m e n , one of w h o m acts as " n i p p e r " w l i e n 
the equ ipmen t i s m o v e d f r o m r o o m to 
room, and as gene ra l he lpe r to the o ther 
two , w h i l e w o r k i n g i n a "p lace" . T h e 
u s u a l p rocedure , on a r r i v i n g at the f a c e 
of the " r o o m " , i s to de t ach the " t r a i l e r " 
f r o m tbe s l o t t i n g m a c h i n e and push i t to 
one s ide . T h e s l o t t i ng m a c h i n e t l i e n pro­
ceeds to cut a slot , on, f o r ins tance , the 
r i g h t b a n d " r i b " s ide of the room, a n d 
as soon as th i s i s done, r e q u i r i n g f r o m 
five to s e v e n minu tes , i t then moves to 
the center . A s soon as the first s lo t i s 
cut, the o ther t w o m e n proceed to i n s e r t 
the bar a n d b r i n g d o w n t h i s s ec t i on of 
the " r o o m " . I n the mean t ime , the cen te r 
s lo t i s cut and r e a d y f o r the bar, and t h e 
s l o t t i n g m a c h i n e proceeds to cut the last , 
or t h i r d slot , o n the l e f t " r i b " , w h i l e the 
cen te r s ec t i on is b rough t d o w n . I n th i s 
w a y the en t i r e b r e a k i n g d o w n process i s 
comple t ed at one t ime , r e q u i r i n g not to 
exceed t h i r t y minu te s . In ve ins of 7 f ee t 
or less , i n rooms, th ree s lo ts o n l y are cut, 
as c lose to the r o o f as poss ib le , one i n 
the center and one c lose to each " r i b " . 
W h e n necessary , a d d i t i o n a l s lots can a lso 
be cut, a p p r o x i m a t e l y h a l f w a y up the 
v e i n . T h i s i s o n l y necessa ry i n h i g h 
ve in s , 7 f ee t or more i n t h i cknes s , or 
wl i e re , on account of u n u s u a l l o c a l con­
d i t i ons , i t i s des i r ab le to b r e a k d o w n ha l f 
of the v e i n only , at each a p p l i c a t i o u . I n 
c u t t i n g these a d d i t i o n a l s lots , the ma­
c h i n e i s not moved , as the o n l y adjus t ­
ment necessa ry is to' r a i se , or lower , the 

cut ter bar, bo th slots be ing cut 
"set up" . A f t e r the s l o t t i ng m ; 
once l o c k e d i n pos i t ion , t l i e c i 
the a d d i t i o n a l s lo t r equ i res o n l 
minu tes , as tl ie cu t te r bar i s 
r a i sed , or lowered , tbe r e q u i r e d 
by the h y d r a u l i c r ams , and the 
se r ted and w i t h d r a w n . In r o o m 
or more i n w i d t l i , w h e r e the coe 
s t ra t i f i ed , or has the u s u a l " s i 
c l eavage planes, i t i s v e r y seldo 
s a ry to cut more t han the three 
aga ins t tbe roof, even i n ve ins 
f ee t i n t h i cknes s . In d r i v i n g ent 
n a r r o w places , th ree s lots are 
near one " r i b " w a l l , one of t h 
the roof and . the other h a l f w a i 
ve iu , w h i l e the t h i r d is cut near 
and the opposi te " r i b " . T h e 
l ie bar i s flrst i n s e r t e d i n tbe lo 
and the coa l b r o k e n down , t hen 
i n tbe slot near tbe roof on the 
" r i b " , and l a s t l y i n the top slo 
same " r i b " as the first a p p l i c a t i 
b reaks tbe c o a l d o w n i n three 
at the same t ime s h e a r i n g i t off 
a long bo th " r i b s " and the back 
suppor t . If necessary , i n narrow 
and l i i g h coal , f o u r s lots can be 
is, one above the o ther on eat 
and the coa l b r o k e n d o w n i n 1 
t ions Ins tead of three. It i s n( 
sa ry to put i n a center s lo t i n 
t w e l v e fee t or less i n w i d t h . 

I n l o n g w a l l mines , the first sl 
near the " r i b " and the coa l shi 
and b r o k e n d o w n to w h a t e v e r 
i t m a y break. T h e n e x t slot i s 
1,5 to 25 fee t beyond w h e r e the 
f a l l e n w i t h the first a p p l i c a t i o n 
on, each success ive s lo t b e i n g 
a f t e r each a p p l i c a t i o n . T h e u i 
s lots r e q u i r e d depends on Iocs 
t ions and cha rac t e r of coa l , 
spaced f r o m 30 to 50 fee t apart , 
l o n g w a l l m i n i n g , as soon as ou 
the c o a l is loaded out, th i s secti< 
" l o n g w a l l " can be aga in cut ani 
d o w n w b i l e the o ther h a l f i s bein 
out, and thus tbe th ree operat ic: 
f r a c t i o n — u n d e r c u t t i n g , b r e a k i n i 
and l o a d i n g ou t—can be c a r r i e d 
out i n t e r r u p t i o n s , or i n t e r f e r e ! 
each other, r e s u l t i n g i n c o n t i n u 
f o r m output . I n " r o o m and p i l l 
i n g the same rou t ine of ope r j 
c a r r i e d out. W h e r e the m e n a n 
and become f a m i l i a r w i t h the pi 
i t is e s t ima ted that , i n c l u d i n g 
etc., three m e n w i l l b reak d o « 
to load out, f r o m eight to t w e l v e 
per day, p r o d u c i n g f r o m two 
h u n d r e d tons, or an average of ( 
enty-f ive tons per day, per m a n e 

(To fie continued m May iss 
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^ou\c Notes on the Operation of a Portland Continuous 
Filter in Costa Rica, Central America 

By H. H. Juchem, '10. 

i g the f o l l o w i n g notes on a 
• U n i t , i t mus t be boime i n 
n e n employed i n the opera-
irs are abso lu te ly inexper i -
arant so f a r as m a c h i n e r y 

concerned . T h e y are pe-
elds f o r m o s t part . R a r e l y 
a enough m e c h a n i c a l sense 
to l e a r n the w o r k . F i -om 
en, a f e w e f i i c i en t c y a n i d e 
e been developed. 

if,( \ir r emembered , a lso, that 
e to w o r k under t r o p i c a l 
ur , mon ths of ex t reme 

and eight months of dampness . 
•(i|)i(;tl changes of c l i m a t e have 

g on the cost of opera t ion 
ce, 

should hi' noted tbat the m a t e r i a l 
!S on ly 6.5 percen t coarser 

I 100 uii 'sh H o w e v e r s m a l l the hole 
: l i ilevcli>|is i n the filter n i ed ium, a 

of g r i t goes t b rougb tbe 
m m pumps. O n the other 
t ion to s l i m e w i t h o u t gr i t , 
c apac i ty of the filter and 
l i v e d va lues i n the t a i l i n g . 

Equipment. 

l e s one 7^^ x 12 f t . Por t -
j - i n , X 6-in, A m e r i c a n a i r 
n, X 4-in. C o n n e r s v i l l e R o -
u m p ; a i r rece iver , motor . 

Operating Data. 
) 'I'ho ( Dii i i i t ions h e l d : 10 lbs . a i r i s 

lie r ece ive r ; 15 to 30 i n c h -
•acuNMi i:- c a r r i ed on tbe pump, de-

fate of w e a r of the pump 
lie v a c u u m pump f o r 4^^ 

so lu t ion to a he igh t of 9 
l eve l of the center of the 
•essure has s i n c e beeu 

II oiT ihc |).imp, because i t w o u l d not 
•ed v a c u u m nor p e r f o r m 

till nil . i i c i u m t of w e a r ; 2 to 5 lbs . 
c a r r i e d i n the d i scharge 

er. 
age t rea ted averages 991 
a l per m o n t h , 
: of 1,456 spec i f ic g r a v i t y 
ire i s 2.63) i s t rea ted by 
ana lys i s of the m a t e r i a i 
s: 
h 2.5 percent 
h 4. percent 
h 6,5 percent ' 

^" ^f'li Mii-idi 5. percent 
h 82,0 percent 

(4) 8 to 13 gal lons of so lu t i on is dis­
cha rged by v a c u u m pump. T h i s depends 
upon the state of the filtering m e d i u m . 

O n l y one so lu t ion produc t is made. 
(5) T h e d i s so lved va lue i n the t a i l i n g 

runs $0.03 to $0,05 per ton of d ry s l ime . 
(6) T h e t a i l i n g is s l u i c e d to tbe r i v e r . 
(7) T h e average t o t a l cost of filtering, 

i n c l u d i n g opera t ion , repa i r , main tenance , 
but not power nor super in tendence , is 
ifO.028 per ton filtered. 

Life of Various Par t s . 

Thirty-l ive hours are reqiiirod to recover 
the Alter, This Includes takiug off the old 
wire, cloth and Imrlap, removal of al l screens 
and cleaning liy hand, sluicins out of aolu-
lion pipes, re-assemhling', recovering: and re-
windnig. Valves, sears and the pump are 
always goiip over carefully and the necessarj' 
reptiirs made. 

(1) T b e l i f e of the v a l v e plate and 
seat averages i% years w i t h o u t r eg r ind ­
i n g or s c r ap ing . T h e l i f e t he rea f t e r de-
depends on the s k i l l of the mechan ic , 

(2) T h e l i f e of the hose f r o m f h e v a l v e 
plate—no rep lacements , 

(3) T b e l i f e of the v a c u u m pump on 
th is duty is about flve years , . Impe l le r s 
and case become w o r n by sand, and p in­
ions wear out, 

(4) T h e va lves of the a i r compressor 
las t about fou r years , 

(5) A new so f t i r o n scraper , to re­
move the t a i l i n g , is rep laced ahout every 
f o u r months . 

(6) A filtei' cover las ts e l even months . 
One set of bur lap undercovers las ts twen­
ty-two months , 

(7) T h e w i r e w i n d i n g is gene ra l l y 
changed w i t h the cover , though on two 
occas ions i t was used over w i t h no t rou­
ble except i n r e w i n d i n g . 

(8) T h e m a i n d r i v i n g gear las ts three 
years , 

(9) T h e m a i n d r i v i n g w o r m las ts thir­
teen f o fifteen months , 

(10) T b e m a i n d r i v i n g gear and pin­
ion-—no rep lacements . 

(11) A f t e r flve years the wooden par ts 
showed no de te r io ra t ion except a f e w 
w o r m holes w h i c h were s topped w i t h f a r 
and r o s i n . Those holes were made dur­
i n g a ' t w o months ' shut-down. 

Manipulation. 

(1) T h e scraper p la te ta i l s are filed 
flat e v e r y s h i f t (12 h o u r s ) . 

(2) T h e s i ime is ag i ta ted every two 
hours . 



70 THE COLORADO SCHOOL OF MINES MAGAZINE. 

(3) T h e s l i m e is p u m p e d f r o m the bot­
tom of t a n k by a i r l i f t s t w i c e each s h i f t 
(12 h o i i r s ) . 

(4) T h e v a c u u m is cut oft and t en Jbs, 
o f a i r b l o w n t h r o u g h the ports a f t e r eve ry 
two s h i f t s f o r one r e v o l u t i o n of the Al t e r . 

(5) T h e filter is c leaned every t w o 
weeks . W h e n the d i scha rge drops to 8 
gals , per m i n . the filter i s c leaned . T h e 
cover i s b rushed w i t h fiber brushes a n d 
then s tee l b rushes u n t i l i t i s c lean. I t is 
t hen g i v e n a w a s h of 50 ga l lons of 3 ^ 
percent , h y d r o c h l o r i c a c i d w i t h the vac­
u u m and a i r p ressure on. A c i d i s l e f t on 
f o r 15 minutes , a n d t hen w a s h e d off w i t h 
wa te r . T h e t ank is s l u i c e d out. T h e op­
e ra t ion takes two to f o u r hours f r o m 
tbe t i m e of t a l d n g off the v a c u u m to the 
t i m e of r e m o v i n g the cake of£ the c l ean 
filter. 

{6 ) W h e n flrst erected, the s o l u t i o n 
d i s t r ibu to r d i d no t w o r k w e l l . It was 
r e m o v e d and a s o l u t i o n app l i ed i n a fine 
sp ray . T h e sp ray was v e r y s a t i s f a c t o r y 
so f a r as r ep l acemen t of p regnan t solu­
t i o n was concerned , but i t c o u l d not be 
r egu la t ed to s u c h a po in t tha t i t w a s h e d 
w e i l a n d at t be same t i m e d i d not d i l u t e 
the pu lp i n the t ank and c h a n n e l the 
cake. T h e d i s t r i b u t i o n p ipe was r ep l aced 
a f t e r h a v i n g been bent so that i t w o u l d 
d i s t r i b u t e evenly , A cons tant p ressure 
was k e p t on the v a l v e ; f o r w i t h v a r i a b l e 
XJressure the d i s t r i bu to r gave an u n e v e n 
w a s h and the p ressure was d i f t e ren t t h a n 
tba t f o r w h i c h i t h a d been regu la ted . 
T h e d i s t r i bu to r was p l aced v e r y c lose to 
the cake so tha t the so lu t i on r a n d o w n 
i n a con t inuous s t r eam a m i d i d not drop 
on the su r face . 

A bu r l ap d r a g waa p l aced i n f r o n t ' o f 
the so lu t i on d i s t r i bu to r at a d i s t ance of 
two feet . T h i s d r ag is m e r e l y a p ipe 
w i t h a 6-inch w i d t h of bu r l ap f a s t e n e d to 
one edge, the o ther edge of the bur lap 
t o u c h i n g tbe cake the w h o l e w i d t h of the 
fllter. Su f f i c i en t s o l u t i o n is used to cover 
the w h o l e space be tween the d r a g and 
d i s t r ibu to r . B e l o w the d r ag the solu­
t i on thus regula ted , covered the cake i n 
s t reaks f o r 3 fee t or m o r e and t hen dis­
appeared . 

T h e ob;ect i s t h i s : F r o m the s u r f a c e 
"of the charge to w i t h i n a foo t of the 
drag , the p regnant so lu t ion m o s t l oose ly 
he ld i s r emoved . T h e b a r r e n so lu t i on 
w a s h t hen s p r a y i n g upon the p regnan t 
s o l u t i o n r e m a i n i n g rep laces i t . A f t e r 
p a s s i n g the d i s t r i bu to r the cake comes 
under the wa te r sp ray and the b a r r e n 
so lu t ion Is r ep l aced by wate r . T h i s 
seems exaggera ted , but the resu l t s s h o w 
tha t tb is i s v e r y nea r ly w h a t takes p lace . 
W i t h o u t the drag, c o v e r i n g the en t i re 

su r face of the cake w i t h so lu t i on i 
f r o m the su r face of the fllter cbarp 
the d i s t r ibu to r , the d i s s o l v e d v a h 
the t a i l i n g runs up because of c b a n i 
by the l a r g e amoun t of so lu t ion ru: 
d o w n the' filter face . T h e capac i ty c 
filter i s cut d o w n b y the d i l u t i o n t 
charge by the excess b a r r e n solu t ion 

(7) W a t e r w a s h is a p p l i e d i n 
f o u r sp r ays . T h e wa te r s t r i ke s the 
6 inches f r o m the so lu t ion w a s h di 
u tor . 

(8) T h e boles i n the filtering nn 
are covered b y a square c l o t h (sai 
fllter cover ) % - i n c h square or longe 
p e n d i n g upon tbe s ize of the hole. ' 
c lo th squares are s i m p l y s l i pped 
the w i r e s w i t h o u t s t opp ing the 
W h e n the cover i s c leaned a l l the 
not p r e v i o u s l y ca i igh t are r epa i red , 
w h i c h do not show w h i l e the cake 
the filter are f o u n d b y p u t t i n g o: 
Waaler sp ray a n d b l o w i n g t h r o u g h t l 
port. P a t c h e s t w o fee t square have 
made by th i s method . N o s l i m e 
th rough , a n d the cake is as t h i c l i 
the patches as over the unpa tche i 
face . 

(9) W h e n the w i r e breaks , ( 
w i n d i n g or w h e n an end is reache 
Inches of w i r e are w o r k e d b a c k 
tha t a l r eady p laced , s e l ec t i ng a cle 
w h i c h to m a k e tbe jo in t . S i x i n c l 
w i r e , about to be p l aced i n pos i t i 
w a r p e d i n bes ide the end of the w: 
r eady w o u n d on the filter and t h 
t a c k e d d o w n to the cleat h y staples 
t u r n of the filter i s t hen made w i i 
new s l a c k w i r e even . T h e n pressure 
p l i e d and the w i n d i n g con t inued . A 
of t i n sheet 1 i n c h by 6 inches i s i 
over the t acked po in t benea th tbe 
W h e n a w o r n t u r n of w i r e breaks 
cut oft at the so ldered cleats , a nev 
p l aced and the jo in ts made as ou 

(10) If the p r o p o r t i o n of gr i t t : 
t e r i a l i n the d i scharge is too s m 
a l l o w good w a s h i n g of the .cake, a 
sand is added i n the tank. 

(11) If the charge becomes tot 
because of a n excess of s o l u t i o n 
10 or 15 ga l lons of l i m e wa te r are 
to the charge and the filter r u n w 
s o l u t i o n wash , the v a l v e on the v i 
l i n e c o r r e s p o n d i n g to the p o s i t i o n 
so lu t ion w a s h on the fllter is close 
the charge is no t ag i ta ted u n t i l t h 
pulp o n top of the charge bas be 
moved . T h i s i s , of course, a mat 
s e t t l i ng the s l ime a n d p u l l i n g o\ 
superna tan t l i q u i d . T h e ove r f low 
and pump are not used. W h a t e v e : 
i n to the t a n k r ema ins and is subseq 
separa ted in to t a i l i n g and so lu t ion 
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The Occurrence of Gold and Silver in the Ferberite 
Deposits of Boulder County, Colorado* 

^Vith each depress ion i n the tungs ten 
rket s ta tements have been made tha t 

j f ' the gold and s i l v e r i n the f e rbe r i t e ore 
Bou lde r Coun ty , Co lo rado , cou ld he 

red, the tungs ten i n d u s t r y w o u l d be 
ped cons iderab ly . C o n s i d e r a b l e doubt 
sted whether go ld and s i l v e r o c c u r r e d 
quant i ty i n tbe f e r b e r i t e v e i n s of Colo-
[o. A c c o r d i n g l y , samples f r o m seve ra l 
•ts of the f e rbe r i t e d i s t r i c t were ana l -
>d. N o gold was f o u n d and a s m a l l 
ount of s i l ve r i n o n l y t w o samples , 

Tiie work s topped at th i s point , the re 
jarent iy be ing no p r o b l e m of recovery , 
that tbe resu l t s g i v e n here are nega-
e.-
The occur rence of s i l v e r and a t race 
gold is repor ted b y W . B . Greena-

It' i n three samples of concen t ra te : 

B e a r C r e e k 
W O i (10.41% 
Gold T r a c e 
S i lve r 1.2 oz. per 

N. L i n d g r e n - states tha t the t e l l u r i d e 
of B o u i d e r C o u n t y have an i n t i m a t e 

onship to those of C r i p p l e Creek , 
hat tbe tungs ten ve ins of B o u l d e r 
ty do not con ta in any no tab le 
nts of go ld and s i l v e r and are en-

d i s t inc t f r o m the gold and s i l v e r 

D . George-' reports the occu r rence of 
r i te w i t h t e l l u r ide ore i n the G r a p h i c 

^linc, at M a g n o l i a , and a lso i n a m i n e 
Sunsh ine . T h e W e l l m a n T u n n e l 

s both f e rbe r i t e and s y l v a n i t e . 
G . H i l l * f o u n d an average of 0.01 
)s of go ld per ton i n e ight samples 

of f oncen f r a t e . 
(h)ld i s sa id to be some t imes f o u n d 

fe rbe r i t e i n the L o g a n M i n e , at C r i s -
linan,'̂  

L . I-Iess aud W . T . Scha l le r" state 
%o](\ and s i l v e r are r epor t ed to occur 

contribution from the DepFirtment ot 
kirsical Researeh, Colorado School of 
, Golden, Colorado. 
lo Tnng-fften Deposits of Boulder County, 
ulo. K. & M. Journal, May IS, mOH. 

iki and Tnns.sten Deposits of Colorado. 
<m\c Qeoiogy, Aug-usl:, 1907, page 4S3, 
iin Tungsten Area of Boulder Comity, 
uiu. Colorado Geoiogical Survey, Be-
l!iO.S, pase 76. 
ingfiten Mining and Milling. Broc. Colo-
Scientific Society, Vol, IX, l[iO!l, page 

ll. Nn, 3, 1012. Colorado Metal Mining 
iation. 
5orado Ferberite and Wolframite Series, 
G. S. Bill, No. GS3, 1914, page 12. 

i n some of the f e rbe r i t e ve ins other t han 
those i n w h i c h s y l v a n i t e i s present . I n 
a n ore of th is charac te r w h i c h was exam­
ined s m a l l quant i t i es of su lph ide were 
found , and tbe gold i s p r o b a b l y assoc ia ted 
w i t h the pyr i te . T h e y repor t the occur­
rence of s m a l l quant i t i es of go ld a n d s i l ­
ve r i n tungs ten ve ins to be f a i r l y com­
m o n , but i n m a n y i f no t i n mos t ve ins the 
precious meta ls , though of the same gen­
eral per iod of v e i n f o r m a t i o n , are prob­
ably of la te r depos i t ion t h a n w o l f r a m i t e . 
S i l v e r seems to occur i n l a rge r quant i t i es 
t b a n gold , 

M r , George W . T e a l , ' p res ident of the 
S l i d e G o l d M i n i n g C o m p a n y , s ta tes that 
he k n o w s of on ly two ve ins i n the coun ty 
where gold and tungs ten occur i n appre­
c iab le quan t i ty i n tbe same v e i n . H e 

N e d e r l a n d G o r d e n G u l c h 
63.20% 60.84% 
T r a c e 

on 2.4 oz. per t o n 3.1 oz. per ton 

probably re fe rs to the R e d S i g n M i n e , lo­
ca ted i n B o u l d e r C a n o n about s i x m i l e s 
f r o m Bouide i ' . F r o m f b i s ore concen­
t ra tes were ob ta ined c o n t a i n i n g 30 per­
cent W:Oa, and 15 to 20 ounces of go ld 
per ton, but the quan t i ty was not great 
enough to w a r r a n t e rec t ion of a p lant 
f o r separa t ion of go ld and tungs ten . H e 
is of tbe o p i u i o n tha t the re i s not a de­
posi t of f e rbe r i t e c a r r y i n g gold so f a r 
d i scovered i n B o u l d e r C o i m t y , w h i c h i s 
of su f f l c ien t grade or quan t i ty to war­
rant any expe r imen ta l w o r k f o r the pur­
pose of w o r k i n g out a process f o r sepa­
ra t ion . 

In the opera t ion of the concen t ra to r of 
the T u n g s t e n P r o d u c t s C o m p a n y , M r . 
W a r r e n F , B i e c c k e r ' was f o u n d that i f 
go ld occurs i n the concent ra te f r o m wet 
concen t ra t ion , i t i s i n su lph ides . T h e ores 
concent ra ted were f r o m v a r i o u s par ts of 
the county , but p a r t i c u l a r i y f r o m the dis­
t r i c t near B o u l d e r . T h e products of we t 
concen t ra t ion have beeu subsequent ly 
passed over a magne t i c separa tor , w h i c h 
resul ts i n a separa t ion of tungs ten f r o m 
the go ld and the i r o n su lph ide f r o m any 
f r e e go ld . H e has f o u n d tba t the con­
cent ra te of gold ob ta ined by magne t i c 
t r ea tmen t r u n i u a l l cases less t han 1 
ounce of go ld per ton, but u sua l l y more 
t han 0,75 ounce of go ld per ton . sTbe 
concen t r a t i on is s eve ra l h u n d r e d in to one. 
Ch inese w o l f r a m i t e and A r i z o n a hubne-

' Bersonal communications. 
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Tungsten, Goid and Silver in Bouider County. 

Ferberite Ore and Concentrate. 
Sample P e r c e n t Oz. G o l d 

N o . D e s c r i p t i o n W O , P e r T o n 
1 C r u d e ore, finer. T u n g s t e n P r o d u c t s C o 31.2 T r a c e 
2 C r u d e ore, coarse. T u n g s t e n P r o d u c t s C o . . . . 7.8 T r a c e 
3 C r u d e ore. B l a c k M e t a l s R e d u c t i o n Co 25.8 3.2 
4 C r u d e ore, B l a c k M e t a l s R e d u c t i o n Co 42.3 0.06 

( F r o m W o l f e T o n g u e M i n i u g Co.) 
5 Saunder j i g h u t c h 62.4 T r a c e 
6 C r u d e ore, K i c k e r M i n e 23.1 N o n e 
7 R i c h a r d s j i g h u t c h .* 46.8 N o n e 
8 C r u d e ore, H o o s i e r M i n e 54.3 T r a c e 
9 J i g concent ra te , C l y d e M i n e ore 58.2 T r a c e 

r i te do not c a r r y as m u c h gold as even 
the s m a l l quan t i ty f o u n d i n B o u l d e r Coun­
ty ore. 

G o l d and s i l v e r has never been f o u n d 
to occur i n apprec iab le quan t i ty i n tbe 
f e r b e r i t e ores m i n e d on the proper t ies 
of the W o l f Tongue^ M i n i n g C o m p a n y , 
near N e d e r l a n d . 

" Personal coiumiinications, R. K. Rwalt. 

A M A M M O T H GRAIN E L E V A T O R . 

T h e i m m e n s e g r a i n e levator of thc 
P e n n s y l v a n i a R a i l r o a d at C a n t o n , near 
P a l t i m o r e , one of the l a rges t on the A t ­
l a n t i c sea l joard , began opera t ions w i t h a 
s u c c e s s f u l t e s t i n g out of the m a c h i n e r y 
and a t r i a l w i t h a l a rge amount of g r a i n , 
w h i c h has been r e c e i v e d there . 

B a l t i m o r e g r a i n m e r c h a n t s are an t i c i ­
pa t i ng the f u l l opera t ion of the e leva tor 
i n a shor t t ime , and i t i s expected tha t 
the f a c i l i t i e s f o r speed i n l o a d i n g a n d un­
l o a d i n g g r a i n w i l l add impe tus to the ex­
por t of g r a i n f r o m B a l t i m o r e . T h e ele­
va to r has a capac i ty ot 4,257,!)00 bushels , 
whereas the other seven e levators now i n 
use here have o n l y a t o t a l capac i ty of 
10,000,000 bushels . T h e g r a i n s torage ca­
pac i t y at the r a i l r o a d t e r m i n a l s , there­
fore , w i l l be inc reased nea r ly 43 per cent. 

T h i s mons te r g r a i n e leva tor i s equipped 
th roughout w i t h e leva tor and conveyor 
b e l t i n g made by the B . F . G o o d r i c h R u b ­
ber C o m p a n y . T h i s represen ts the la rg­
est sin.gle order of b e l t i n g ever sh ipped , 
and i t r e q u i r e d seven box cars to trans­
por t i t f r o m A k r o n to B a l t i m o r e . T h e 
b e l t i n g to ta led 44,254 f ee t—approx i ­
m a t e l y SYs, m i l e s — a n d w e i g h e d 131 tons. 
T h e capac i ty of ^ne of tbe 48-incb bor i -
z o u f a l c a r r i e r be l t s i s 350,000 bushe ls In 
a ten-hour day. 

A c c o m m o d a t i o n s are p r o v i d e d f o r f h e 
l o a d i n g of five ocean l i n e r s at ouce and, 
wi t t i f h e new appara tus f o r l o a d i n g that 
bas been i n s t a l l e d , the ships can be 
loaded w i t h i n 10 hours . 

In c o n j u n c t i o n w i t h the f a c i l i t i e s tha f 

Oz . Si] 
P e r T 

Trac 
Nos 

Trac 
Trac 

Nont 
None 
Nont 
Tra t 
Trac 

Samples a n a l y z e d c o n f i r m the gei 
t r e n d of o p i n i o n of opera tors and ot 
i n tha t s i l ve r occurs w i t h f e rbe r i t e 
i n r a r e ins tances , and then not i n 1 
quan t i ty , and tha t go ld r a r e ly occui 
g rea te r quan t i ty t han a trace i n c 
ore. T h i s ind ica tes tha t sy lvan i t e is 
l y f o u n d w i t b f e r b e r i t e i n B o u l d e r Co 
a n d that any gold and s i l ve r presei 
p robab ly assoc ia ted w i t h su lphides . 

have been made f o r h a n d l i n g ship ci 
the la tes t dev ice f o r the un load in 
g r a i n r a i l r o a d cars has been put 
ope ra t ion and f o u n d to have provi 
l a rge f ac to r i n the expedi t ious bant 
of i n c o m i n g g r a i n f r o m the M a r y 
V i r g i n i a , W e s t V i r g i n i a and M i d d l e \ 
e r n d i s t r i c t s . 

G E O L O G I C A L FOLIO S A L E . 
T h e G e o l c g i c a l S i i r v e y i s offer ing 

sa le at the n o m i n a l p r i ce of 5 cen 
copy, a cons ide rab le s tock of s l i ; 
d a m a g e d geologic fo l ios c o v e r i n g va: 
par t s of tbe U n i t e d States.- T h e dai 
to the fo l i o s , o n l y s l igh t , r e su l t ed f r i 
fire some years ago. T h e l i s t pric 
these fo l i o s i s 25 cents and 50 cer 
copy. A l i s t s h o w i n g the fo l i o s £ 
able at th i s 5-cent ' rate w i l l be f u r n i 
ou a p p i i c a t i o n to t l i e D i r e c t o r , U : 
States G e o l o g i c a l S u r v e y , Depar tme: 
In te r ior , W a s h i n g t o n , D . C. 

L A R G E MAP O F A R I Z O N A . 
A n e w and accura te m a p of the ' 

of A r i z o n a has ju s t been c o m p i l e d 
p r i n t e d by tbe U n i t e d States Geolo 
Su rvey , D e p a r t m e n t of the l u t e r i o r . 
m a p measures 4 feet by iVs fee t ; 
p r i n t e d i n b lack , and shows tbe co 
and t o w n s h i p boundar ies , the name 
a l l towns and most of tbe names of 
f h e s m a l l se t t lements , tbe ra i l roads 
r i v e r s , and m a n y of the s m a l l e r s t r i 
a n d w a t e r fea tures . T b e map is so l 
tbe G e o i o g i c a l Su rvey , at W a s h i n ; 
f o r 35 cents. 
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G E N E R A L . 

isactions American institute of 
lemicai Engineers, 1919. 
e are just i n rece ip t of the e l even th 
jjie of the T r a n s a c t i o n s of the A m e r i -
' Inst i tute of C h e m i c a l E n g i n e e r s , 

publ i shed by D , V a n N o s t r a n d C o m -
! which is w e l l w o r t h g i v i n g some 
^ h t f u l a t ten t ion . T h e cond i t ions i n 
>h we find ourse lves n o w that the 
is over requ i re c a r e f u l h a n d l i n g , and 
" H u m a n E l e m e n t " be tween employ-
and employes i s one of the upper-
t i n w h i c h case B o l s h e v i s m w o u l d be 
otteu. 

ie resul ts of A l f r e d H . W h i t e ' s re-
ch • i l l N i t r o g e n F i x a t i o n appears i n 
t by tbe p e r m i s s i o n of the C h i e f of 
lance. 
alter M . R u s s e l l t akes up the sub jec t 
ba! and wa te r gas plants , i l l u s t r a t e s 
art icle, and ment ions i m p r o v e m e n t s . 
- U n i t e d States P a t e n t N o . 688,872 
he manufac tu re of s u l p h u r i c ac id by 
mul t ip le tangent s y s t e m is descr ibed 
etai l by L . A . T h i e l e . 
le r econs t ruc t ion aspects to be f o u n d 
bis vo lume are w e l l w o r t h consider-
especial ly w i t h r e fe rence to the pres-
t ion of our c h e m i c a l i ndus t r i e s a n d 
arch together w i t h our re l a t ions sci -
fleally to f o r e i g n count r ies . P . G . 

"Selling Your Services." 
lished by Jordan-Goodwin Corpora-
)n, Jefferson Bank Building, New 
3rk. Price, $2.00. 

n- the m a n who has no job, the m a n 
has not the k i n d of jo i i he desires , 
the man wbo fee l s he has r eached 

l i m i t i n his present job , M r . George 
aver Pearson ' s new book, " S e l l i n g 
r Serv ices , " w i l l be of r e a l benefi t . 
Qowing tha t tbe same f u n d a m e n t a l 
! that are e f fec t ive i n s e l l i n g any 
bict apply equa l ly w e l l to s e l l i n g a 
's services , M r . P e a r s o n has g iven i n 
fie, p rac t i ca l , usab le f o r m , p lans that 
man can f o l l o w to conduc t a result-

iiampaign to se l l h is o w n serv ices , 
ich a book i s of w i d e s p r e a d in te res t 
y because m a n y r e t u r n e d se rv ice men 
s t i l l out of employmen t , and m a n y 
hose who have secured w o r k have 
to accept jobs tha t do not g ive t h e m 
3al chance to develop a c c o r d i n g to 
r ab i l i ty . 

l e hook i s filled w i t h p r a c t i c a l exam-
of adver t i sements , c i r c u l a r le t ters . 

app l i c a t i on le t ters , fo l low-up le t ters , a n d 
te legrams, most of w h i c h bas been ac­
t u a l l y used i n o b t a i n i n g bet ter oppor tuni ­
t ies f o r bookkeepers , sa lesmen, sa les man­
agers, fo remen, accountants , a d v e r t i s i n g 
managers , c l e rks , s tenographers , edi tors , 
etc. It is presented i n v e r y r eadab le 
f o r m and is comple t e ly i ndexed . 

• C. E . W . 
Herbert Hoover: A Sketch. By T . A. 

Rickard. (M. & S. P., April 3, 1920.) 
T h i s t i m e l y a r t i c l e on tbe new pres i ­

dent of the A . I. M . E . qui te p rope r ly be­
gins w i t h b is parentage. H i s co l lege 
career , and first job at Gras s V a l l e y , C a l i ­
f o r n i a , are nex t men t ioned . L a t e r he be­
came an engineer fo r L o u i s J a n i n , and 
was sent to W e s t e r n A u s t r a l i a . A t the 
age of 24 he was chief engineer f o r the 
Ch inese I m p e r i a l B u r e a u of M i n e s . H i s 
pub l i c p rominence was emphas ized by 
his ass i s tance of A m e r i c a n s s t r anded i n 
Europe , 1914. S ince then he bas been 
head of the C o m m i s s i o n f o r R e l i e f i n 
B e l g i u m , U . S. F o o d A d m i n i s t r a t o r , and 
head of the A m e r i c a n R e l i e f C o m m i s s i o n . 

— — .1. H . 
Political and Commercial Controi of the 

Nitrogen Resources of the World—I. 
By Gilbert G. Chester. (C. & M. E. , 
March 10, 1920.) 
T b i s is a genera l r ev i ew of the sources 

of n i t r o g e n w i t h the aspects of the con­
t ro l of n i t r o g e n resources i n n o r m a l and 
w a r t imes . F r e e n i t r o g e n f o r m s four-
fifths of our a tmosphere , hut tb i s cannot 
be used u n t i l i t i s c o m b i n e d w i t b other 
e lements , a r eac t ion w b i c b i t does v e r y 
un read i ly . M i n e r a l n i t ra tes h a v e an un­
ce r t a in o r i g i n , w h i c b may be best inves­
t igated i n C h i l e , where the greatest n i ­
trate deposi ts are. O r g a n i c n i t rogen 
f o r m s the greatest par t of c o m m e r c i a l 
f e r t i l i z e r s . Ca rbon i f e rous deposi ts al­
ways con ta in a v a r i a b l e quan t i ty of n i t ro­
gen. T h e u n i v e r s a l a v a i l a b i l i t y of the 
n i t rogen resources makes i t imposs ib l e 
f o r any one n a t i o n or c o m p a n y to ga in 
con t ro l over them. A l t h o u g h the m i n ­
e ra l n i t ra tes of C h i l e are con t ro l l ed hy 
that state, and l i e , i n t i m e of war , at the 
se rv ice of tbe n a t i o n w h i c h cont ro l s the 
sea, tbe other sources of n i t rogen are so 
great that no coun t rv need fea r a short­
age. J . H . 

Review of the Copper Industry for 1919. 
(Arizona Mining Joiirnal,- March, 1920.) 
In this a r t i c le , a s t a t i s t i ca l r e v i e w is 

g iven , by the B o s t o n N e w s B u r e a u , of the 
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worJfl ' s ch ie f non-ferrous meta l . These 
a r t i c les inc lude the copper p roduc t ion of 
the greates t copper companies , the sta­
t i s t i c s on re f ined and b l i s t e r copper, cop­
per expor ts and smel t e r p r o d u c t i o n i n the 
U n i t e d States . T h e p r o d u c t i o n of go ld 
and s i l v e r , ob ta ined f r o m copper ores i s 
a lso g iven . jr_ ^ 

T h e F i r s t iMiners and the F i r s t C i v i l i z a ­
t i on . By G r a n t H . S m i t h . (IVl. & S P 
M a r c h 27, 1920.) 

T h i s a r t i c l e a f fords a pleasant v i e w 
in to c l a s s i c a l an t iqu i ty a f t e r too close 
p r o x i m i t y to the cold sc ience demanded 
by m o d e r n m i n i n g and m e t a l l u r g y 
A m o n g the f i r s t m ine r s are p l aced the 
anc ien t m ine r s of E n g l a n d who m i n e d 
f o r f l i n t ten thousand years ago T h e 
E g y p t i a n s opened tbe f i r s t m e t a l m i n e s 
SIX thousand years ago. F i v e thousand 
years ago tbe same ingen ious people were 
u s m g a . tubular r o c k d r i l l . A t the same 
t i m e they l ed the w o r l d by centur ies i n 
the c i v i l i z a t i o n of sc ience and mechan ics , 
but they p roduced no m e n of l i t e ra tu re ! 

J . H . 

IVIINING. 
Possibilities of Diamond Drilling. By 

Robert Davis Longyear. (Salt Lake 
IVJjning.Review, March 30, 1920.) 
T h e d i a m o n d d r i l l , though not a new 

macbine , is on ly r ecen t lv f i n d i n g the wide 
a p p l i c a t i o n i t deserves. It is t rue that 
a f t e r ore bas been f o u n d w i t b a d i a m o n d 
dr i i ] i t becomes necessa ry to d r i v e a 
d r i f t to m i n e i t . B u t th is i s so se ldom, 
m exp lo ra t i on w o r k , compared to the i n ­
s tances w h e r e nega t ive resu l t s a re ob­
ta ined that m u c h f i -ai t less development 
w o r k can be spared by the in t e l l i gen t use 
of the d i a m o n d d r i l i . Some of tbe pur­
poses f o r w h i c b the d r i l l i s e spec ia l ly 
adapted a re : 

1. P r o s p e c t i n g be low wa te r l e v e l . 
2. O b t a i n i n g gene ra l geologic i n f o r m a -

riou, 

3. T o asce r t a in the l i m i t s of an ore-
body be ibre dec id ing on a n e c o n o m i c a l 
m e t h o d of m i n i u g i t . 

4. T o sea rch f o r f a u l t e d segments . 
T h e au thor g ives cost, t e chn ica l and 

genera l data r e l a t i ve to d i a m o n d d r i l l i n g 
opera t ions . H e suggests c o n t r a c t i n g on 
a "cos t p l a n " basis as be ing the mos t 
advantageous to a l l concerned . 

C. E . W . 

Neutralizing Mine Waters on the Rand 
By F . Wartenw/eiler and E . H. Croghan 
(M. & S. P., March 13, 1920.) 
T h e f o u r ob jec t s to be he ld i n v i e w i n 

the t r ea tmen t of m i n e water , a c c o r d i n g 

to the authors , a re as f o l l o w s : (1) 
p r even t i on of pipe co r ro s ion ; (2) the 
t l emen t of suspended so l ids to p re 
pipe c h o k i n g ; (3) the u t i l i z a t i o n i n 
r e d u c t i o n w o r k s of w a t e r f ree f r o m 
c ip i t a t ed sa l t s ; (4) tbe u t i l i z a t i o n of 
w a t e r f o r s p r a y i n g and undergrc 
w a s h i n g . T h e cur ren t neu t r a l i 
agents a re soda, c a l c i u m carbonate 
l i m e . Soda effects p r ec ip i t a t i on f h e n 
rap id ly , but i t does not c lear tbe w 
as w e l l as the other re-agents. J . ] 

The Bunker Hili Enterprise—VIi. By j 
A. Rickard. (M. & S. P., Apri! 3, 192o.) 
T b e deve lopment of c r u s h i n g a n d ( 

c e n t r a t i n g p rac t i ce i s out l ined . T b e 1 
m i l ] was b u i l t i n ISCd. T h i s was follow 
m 18i)0 by the O l d Sou th P l a n t , i u wf 
the f i r s t flow sheet was e laborated ' 
nex t m i l l , the W e s t N o . 1, began opi 
t ions i n 1909. Its scheme of t rea tm 
IS g i v e n i n de ta i i . V e r y comple te desc ' 
t ions w i t h tables and d iagrams are gj 
of the g r a d i n g sys t em f o r re-dress ing 
concentra tes , the in f luence of s i z i n g „n 
j i g operat ions , and the B u n k e r H i l l 
C a l l o w screens , as w e l l as the other eq 
ment . N o . 2 W e s t M i l ] s ta r ted i n 19T 

J . r 

, Thawing Frozen Gravel with Gold Water 
By Walter S. Weeks. (M. & S p ' 
March 13, 1920.) 
T h i s is a repor t on exper iments 

t h a w i n g made by J o h n H . M i l e s at Noi 
It was f o u n d tha t superheated ste 
thawed 109 cubic ya rds i n 156 hours- f 
ura ted s team thawed 83 cub ic yards 
98 hou r s ; hot w a t e r t h a w e d 81 cu 
ya rds i n 67 hou r s ; and cold wa 
thawed 511 cubic ya rds i n 193 hours 1 
s team penetra ted c l ay on ly to a s l igh t 
tent. M o s t of i t was expended i n ke 
m g a c o m p a r a t i v e l y quie t body of wa 
hot. T h e hot wa te r app l i ca t ion show 
u n i f o r m t h a w i n g , but a l o w ef i ic ien 
Gold accompl i shes a l l tba t i s des i red 
a s l i gh t expense. 
a s l i gh t expense. j j j 

The Dolly Varden Mine. By Robert Dunn. 
(E. & W\. J . , March 13, 1920.) 
T h i s mine , i n B r i t i s h C o l u m b i a , i s C; 

ada's newes t s i l v e r p roducer of impo 
ance. W i t h i n five months a f t e r prodi 
t i o n began tbe m i n e sh ipped f o u r h i 
d red t housand ounces of s i l ve r . T 
m e t a l i s i n the f o r m of proust i te , p v r a r j 
r i te , c e ra rgy r i t e and na t ive s i l v e r ' T 
D o l l y V a r d e n M i n e s C o . r ece ived f r c 
the C a n a d i a n gove rnmen t m a n y r igb 
and pr iv i l eges , cont ingent upon the coi 
p i e t i o n and opera t ion of a company ra 
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hy the end of 1918. T h i s t i m e l i m i t 
Jv'iH later ex tended by s p e c i a l l e g i s l a t i o n , 
n j fii cutties arose and the T r a y l o r E n g i -

ing Oo. acqu i r ed c o n t r o l of the m i n e . 

Oil Engine Installation in New iViex-
(CO. By Theodore iVf. Robre. (E. & M. 
J„ March 27, 1920.) 
];oScviption of t be S n o w semi-dese i l en­

gine power p lants of the E m p i r e 2 i n c at 
l i j i j i ove r and C l e v e l a n d , N e w M e x i c o . E n -

5 r u n 98 percent of f b e t i m e w i t h 
el consumpt ion of 0.45 lbs . o i l per 

E n g i n e s are 250 h.p., f o u r cyc le . 
C. E . W . 

Mine-Sampling. By W. H . Wagner. (M.-
& S. p., March 27, 1920.) 

i tbor descr ibes-^method of s a m p l i n g 
by the N o r t h B u t t e M i n i n g Co . of 

' l iu t le , Mon t , Samples of each head ing 
[trc i.aken da i l y , assayed, the resu l t s t rans-

;d to the shif t -bosses note-b'bok, maps 
find stope cross-sect ions. M a p s g rea t ly 

i tate w o r k of ge t t i ng out repor t s 
e s t ima t ing reserves , i n a d d i t i o n to 

ing m i n i n g more economica l . I l lus-
!d w i t h s eve ra l photographs of maps 
r ecord b l anks . C . E , W . 

M E T A L L U R G Y A N D O R E - D R E S S I N G . . 
Magnetic Separation of Bismuth, T in and 

Tungsten Concentrates in Tasmania. 
By Wm. E. Hitchcock and J . R. Pound. 

H. & S. P., March 13, 1920.) 
le use of W e t b e r i i l M a g n e t i c Separa-

lor.-. is here desc r ibed as w e l l as tbe 
l i t ions necessa ry f o r i t s s a t i s f a c t o r y 
a t ion. A t L a u n c e t o n c o m p l e x mate-
c o n t a i n i n g b i smuth i t e , cass i t e r i t e and 

wol f r a m i t e are sepa ra t ed m a g n e t i c a l l y 
firsts a n d seconds. T h e concen­

ts are c leaned a f t e r r o a s t i n g to con-
pyr i te . D e t a i l s of the r o a s t i n g pro-

and s u n d r y a p p l i c a t i o n s of the 
;ess to cus tom ores are g iven . It i s 
ib l e to r emove w i t b a magne t f r o m 
ha l f to two- th i rds of the o r i g i n a l con-
irate, J . H . 

The Requirements of Refined Copper. By 
jwrence Addicks. (C. & M. E,, March 
I, 1920.) 
lie r equ i rements of r e f ined ' copper are 
a ined as to e l e c t r i c a l c o n d u c t i v i t y , 
h, d u c t i l i t y , eas t ing aud d i m e n s i o n . 

I ini iur i t ies i n copper, w h i c h a f fec t conduc-
:y, m a y be so lub le , p a r t l y so luble or 
l u b l e . " P i t c h " r e fe r s to the appear-
3 of the copper w i t h r e g a r d to cav i t i e s 
va r i a t i ons i n t ex tu re caused by f a u l t y 

cniLtrol of the gases i n c i d e n t a l to m o l t e n 
ler . T roub le s f r o m br i t t l eness are 

gene ra l l y t raceable to a l o w p i t ch . Ten ­
si le s t r eng th and t o r s i o n depend en t i r e ly 
on tbe t h i n coa t i ng over tbe m i n e ; w i t h 
th is r e m o v e d tbe t o r s i o n i s i nc reased sev­
e ra l t imes . J . H . 

Pulverized Lignite Fuel in California. By 
Roy N. Bue!. (Met. & Chem., March 31, 
1920.) 
T h i s a r t i c le d iscusses the l i g n i t e fields 

i n a c o m m e r c i a l way , and shows how re la ­
t i v e l y poor coa l can be used to a dec ided 
advantage by p u l v e r i z i n g i t , T h e b u r n i n g 
of p u l v e r i z e d l i g n i t e c o a l unde r b o i l e r s 
and i n m e t a l l u r g i c a l p lan t s i s c o m i n g in to 
use v e r y r ap id ly . C o a l i s h i g h as 30 per­
cent a sh bave been repor ted to have been 
used to a great advantage . T h e a r t i c l e 
is v e r y i n t e r e s t i ng i n tha t i t g ives tbe 
opera t ion of the combus t ion equipment , 
advantages of b u r n i n g p u l v e r i z e d l i g n i t e 
and resul ts ob ta ined i n a. power p lant . 

— P . A . L . 

The Ganeiin Chloride Process, (Mining 
Magazine, March, 1920.) 
T h i s i s a desc r ip t i on of the G a n e i i n 

ch lo r ide process f o r s i lver- lead-z inc m i d ­
d l ings , etc. T h e patentees are S o l o m o n 
G a n e i i n & Co., of B r o o k l y n . I t i s a B r i t ­
i sh Pa tent , N o . 20,781, of 1918 (135,968), 
and conta ins tbe best of i n f o r m a t i o n r e l ­
a t ive to the ch lo r ide process w h i c h i s 
be ing tes ted b y the A m a l g a m a t e d Z i n c 
Co. , L t d . 

B r i e f l y , the process i s to c h l o r i d i z e lead-
s i lve r -z inc ores. O the r ores are a lso re­
duced to ch lor ides , and tbe meta l s recov­
ered by i each iug , F , A . D. 

The Electrolytic Zinc Piant of the Judge 
Mining and Smelting Co. at Park City, 
Utah. By L . S. Austin. (M. & S. P., 
March 20, 1920.) 
T h e z inc concent ra tes t rea ted are con­

s ide red by tbe w r i t e r as c o m i n g f r o m 
the j igs or f r o m the tables , T b e y con­
t a i n 35 percent z inc , 8 pe rcen t i ron , 5 per­
cent s i l i c a , 31 percen t su lphur , 3.5 per­
cent lead, and 15 ounces of s i l ve r . T h e 
efi:ect of h i g b a l t i tudes upon tbe r o a s t i n g 
process is descr ibed . T h e copper a n d 
c a d m i u m d i s so lved i n the t h i c k e n e d 
s l ime are r e m o v e d b y tbe a d d i t i o n of 
z inc dust. T h e c a d m i u m is l a t e r re­
m o v e d f r o m the p rec ip i t a t e b y d i s s o l v i n g 
i t i n d i lu te s u l p h u r i c ac id and e lec t ro iyz-
i n g i t . J . H , 

A Modification of Horwood's Process for 
the Flotation of Copper-Zinc Ores. By 
H, L, Hazen. (M. & S. P., March 27, 
1920.) 
M r . H a z e n ' s a r t i c l e deals w i t h the di f ­

ficulty of s epa ra t ing spha le r i t e f r o n i su l -
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pl i ides ot" copper . H o r w o o d ' s me t l iod w a s : 
F i r s t , t he ex t rac t of the snJphides i n a 
m i x e d concen t ra te ; second, q u i c k r o a s t i n g 
of the concen t ra te at about 400 degrees C ; 
t h i r d , re- t rea tment by f lo ta t ion . M r . H a ­
zen advocates as a m o d i f i c a t i o n the ox i ­
da t ion of the copper ores by roas t ing , and 
then t he i r l e ach ing . F l o t a t i o n w o u l d t hen 
ef fec t the f i n a l separa t ion . T h e de ta i l s of 
tests made unde r th i s m o d i f i c a t i o n are 
g i v e n i n two' tables . T h e great advantage 
of th is s y s t e m is t ha t i t does not r equ i r e 
the de l i cacy of con t ro l as H o r w o o d ' s 
method . j _ j j . 

Commerciai Development of Fused Silica. 
By John Scharl and Wallace Savage. 
(C. & M. E . , March 31, 1920.) 
T h i s i s an account of the deve lopment 

of the e lec t ro - the rmal processes of f u s i n g 
g lass sand. F u s e d r o c k c r y s t a l wa re i s 
v e r y t r ansparen t and m a y he used f o r 
t h e r m o m e t e r s tems and u l t ra -v io le t r a y 
tubes. T h e reac t ions between c a r b o n a n d 
s i l i c a , and the a p p l i c a t i o n of gas phases 
are d i scussed , as w e l l as the pecu l i a r phe­
n o m e n a of f u s e d s i l i c a . T h e c o m m e r c i a l 
p r o d u c t i o n was neg l ig ib le before 1904 
w h e n tbe T h e r m a l Synd ica t e , L t d . , of 
E n g l a n d , began p r o d u c i n g f u s e d sand 
ware . T h e a r t i c l e ends w i t h an explana­
t i o n of the i m p o r t a n t proper t ies of f u s e d 
s i h c a . J H . 

Aluminum Rolling Mill Practice—I. Com­
mercial Pig and Scrap. By Robert J . 
Anderson and Marshall B. Anderson. 
(C. & M. E., March 17, 1920.) 
T b i s i s the flrst of a series of a r t i c l e s 

d i s c u s s i n g the de ta i l s of r o l l i n g aud m i l l 
p rac t i ce f o r a l u m i n u m , i n c l u d i n g a l l 
phases of work f r o m p ig m e t a l to finished 
sheet . M e t a l f o r m e l t i n g i s cons idered i n 
th is i n s t a l lmen t . Its e spec ia l ly interest­
i n g fea tures are a table of tbe va r ious 
spec i f i ca t ions f o r p ig a l u m i n u m as g i v e n 
by the N a v y D e p a r t m e n t and a table 
s h o w i n g a t y p i c a l a n a l y s i s of p i g a l u m i ­
n u m . J . H 

Aluminum Rolling Mill Practice—II. Melt­
ing Furnaces, Ingot Pouring. By Rob­
ert J . Anderson and Marshall B. Ander­
son. (C. & M. E., March 24, 1920.) 
Cont inuous vs . i n t e r m i t t e n t m e l t i n g 

p r io r to c a s t i n g r o l l i n g m i i l ingots i s dis­
cussed i u t b e i r second i n s t a l l m e n t . T h e y 
demons t ra te that i n t e r m i t t e n t m e l t i n g 
gives bet ter resul ts , but i s p r a c t i c a l f r o m 
a s t andpo in t of e f i i c i ency o n l y i n s m a l l 
p lants . I n large p lants tbe advantage of 
economy and inc reased p roduc t ion m a k e 
cont inuous m e l t i n g admis s ib l e . In the 
d i s c u s s i o n of t r a n s f e r r i n g m o l t e n m e t a l 

by t a p p i n g or l ad l i ng , i t appears t l 
p i n g a l lows less chance f o r the m 
cooi , a n d is cheaper . 

Aiuminum Rolling Mili Practice—1| 
Robert J . Anderson and Marsi 
Anderson. (C. & M. E. , March 31, 
Spec i f i ca t ions and some of the ut 

sheet a l u m i n u m are noted, fo l l owe i 
d i s cus s ion of fu rnaces f o r bea t i ng 
p repa ra to ry to s l a b b i n g tables and 
pies of ca lcu la t ions are g i v e n , w l 
i n d i v i d u a l orders m a y be r o i l e d w i t 
i m u m a l l owance f o r scrap. T h e pi 
of r o l l i n g a l u m i n u m ingots wi thov 
bea t i ng i n a f u r n a c e i s condemut 
cause there is no p o s s i b i l i t y of f e i 
ture con t ro l . j 

G E O L O G Y . 
The Ore Deposits of Mexico—i. Bj 

Lewis. {M. & S. P., March 20, 
I n t h i s , first a r t i c le of the ser ie 

L e w i s declares h is purpose to be t 
p o s i t i o n of the ore deposi ts of M 
w i t h a d i scuss ion of the i r o r i g i n i 
t e chn ica l language. H e c lass i f ie i 
geology of the c o u n t r y upon the 
of P r e - C a m b r i a n , Pa l eozo ic , M e s o z o i 
Cenozo ic t ime. T h e f o r m a t i o n of 
channels , t b e i r m i n e r a l i z a t i o n , the 
net ic theory, and tbe theory of e 
ment by c i r c u l a t i o n are a l l deal t w i i 
s tudy of tbe spec i a l condi t ions • 
m a k e a l l ore deposi ts d i f f e ren t is 
i sed i n a la te r a r t ic le , j . 

The Ore Deposits of Mexico—II. I 
j J . Lewis, (M. & S. P., March 27,-
' O re deposi ts i n s ed imen ta ry r o c k 

here c l a s s i f i ed as t rue contac t dep 
non-contact deposi ts , c o m b i n a t i o n f 
and l imes tone ore deposi ts . T h e B o 
M i n e i s c i ted as an exce l len t e x a m i 
the t rue contact deposit . T h r e e s 
are d i s t i ngu i shab l e : T h e deposi t ic 
p r i m a r y su lph ide s ; tbe en t rance ol 
c ious so lu t ions ; and the o x i d i z i n g ei 
ment of the sulphides . T h e A j u c l 
M i n e i s another example of the 
type. M i n e r a l i z a t i o n by r ep i acemen 
the o r i g i n of a n t i m o n y ore i n tbe i 
M a r i a M i n e s are exp la ined as being 
f o emanat ions f r o m a l a c c o l i t h . ,1. 

OIL. 

The Distillation of Shale-Oil. By J, 
A . Bishop. (M, & S. P., March 13, 19 
T h e c o m m e r c i a l products in to v 

ke rogen may be re so lved are the i m 
ant fea tures of th is a r t i c l e . T h e 
h y d r o c a r b o n compounds are m e f l 
ethane, propane, butane, pentane. 
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three grades ot d i s t i l l a t e s 
ose whose b o i l i n g points 
3ro to 150 degrees C ; (2) 
between 150 degrees C. a n d 
;.; (3) those b o i l i n g -above 
). Sha le d i s t i l l a t e s are a l l 
le first t h i r ty - f ive m e m b e r s 
L series. P a r a f f i n s o n l y are 
e and the presence of ole-

Mcuzenes i nd i ca t e s i m p r o p e r 
Q. In E u r o p e th i s d i s t i l l a t i o n i s 
ly a d i scha rge of la rge v o l u m e s 
into the shale . 

J . H , 

on of Petroleum and Its Rela-
Industrial Use. By C. F. Mo-

S.D. (Mining Journal, March 13, 

I 
as the e lementa ry c o m p o s i t i o n 
ami i s k n o w n i t m a y be b r i e f l y 
Lt pe t ro leum cons is t s p r i n c i p a l l y 

series of hydroca rbons , w i t b 
dmi t tures of su lphur , n i t rogen , 

li o.'<yi-'en der iva t ives , w h i c h m a y be 
i-ardf/d as i m p u r i t i e s to he r e m o v e d i n 

i j rcparat ion of c o m m e r c i a l p roduc ts . 
(. au i l ior d iscusses the c l a s s i f i c a t i o n of 

t i n great de t a i l and points out 
îi- ini luence upon c o m m e r c i a l products , 

{> a r l i d e i s to be con t inued . 
F , A . L , 

Id Boom in the N o r t h Texas Oi! Fields. 
3y H. A . Wheeler. (E. & M. J . , March 
U, 1920.) 

rev iews h i s t o r y of deve lopments 
the \;H-ious N o r t h T e x a s fields, l a y i n g 
^cial (i iupbasis on B u r k b u r n e t t and 

H e descr ibes the v a r i o u s promo-
u schemes i n vogue at the d i f f e ren t 

development . B u r k b u r n e t t has 
ed by o v e r - d r i l l i n g . P r o d u c t i o n 
months i s s h r i n k i n g at tbe ra te 

30 Ul 60 percent per m o n t h . F i e l d 
[icrcent exhaus ted . Y i e l d about 8,500 

[•rols jier acre. A v e r a g e depth, 1,700 
t of w e l l , $30,000. 

'(aiigt-i' field average p r o d u c t i o n about 
00 harrels per ac re ; w e l l s , 3,200 fee t 

it, $50,000. W e l l s dec l ine v e r y 
F'ield two- th i rds exhaus ted . P r o -

f t i c n seems to come f r o m c rev ices i n 
iiCbhiiHi r a the r t han sands . 
Other l ields descr ibed are Desdemona , 

dge, P e t r o l i a , E l e c t r a , B r o w n -
I M o r a n . A gene ra l m a p of 
Lowing p o s i t i o n of w e l l s , i s i n -

idcd. .Iiso a financial e s t ima te of the 
resu l t s of a t y p i c a l R a n g e r 

scommend a r t i c l e to anyone i n -
n o i l i n d u s t r y . C, E . W . 

Oil Well Pumping Methods and Equip­
ment. By Seth S. Langley. (E, & M. 
J. , March 27, 1920.) 
A r t i c l e con ta ins numerous d rawings , es­

t imates of cost and o ther eng inee r ing 
da t a r e l a t i ve to the equ ipment used i n 
p u m p i n g o i l we l l s . S p l e n d i d r e fe rence 
a r t i c l e f o r those c o n t e m p l a t i n g ope ra t ing 
o i l we l l s , C, E . W , 

O H M S , A M P E R E S A N D V O L T S 
E X P L A I N E D . 

W h e n an e lec t r ic cu r r en t i s flowing in. 
the t ro l l ey w i r e or e l ec t r i c l i g h t i n g c i r ­
cu i t there are three fac tors i n v o l v e d . 
One of these i s the pressure expressed i n 
vol t s w h i c h causes the cu r r en t to flow; 
another i s the res i s tance or oppos i t ion 
o f fe red by the c i r c u i t to the fiow w h i c h 
is expressed i n o h m s ; the las t is the 
cur ren t s t rength or vo lume , expressed i n 
amperes w h i c h is m a i n t a i n e d w i t h the 
c i r c u i t as a resu l t of the pressure over­
c o m i n g the res i s tance . T h e o b m is 
named i n honor of Cieorge S i m o n O h m , 
a d i s t i ngu i shed ( je r raan e l ec t r i c i an . T l i e 
vo l t i s n a m e d a f t e r the I t a l i a n sc ien t i s t , 
V o l t a . T h e a m p e r e i s n a m e d a f t e r the 
F r e n c h sc ient i s t . A m p e r e . 

T b e un i t of cur ren t i s c a l l e d the am-
'pere. T h e un i t of e l e c t r i c a l pressure or 
e l ec t romot ive fo r ce i s ca l l ed the vol t . 
T h e un i t of res i s tance i s c a l l e d the ohm. 
T h e u n i t of e l ec t r i c power i s the vol t -
a m p e r e and this i s ca l l ed the wat t . 
Seven h u n d r e d a n d fo r ty - s ix wa t t s per 
hour equals one horse power . T h e uu i t 
of energy—the produc t of e l ec t r i c power 
and t i m e — i s c a l l e d tbe jou le , but th is 
un i t i s too s m a l l f o r p r a c t i c a l purposes 
and the k i lowa t t -hour i s used ins tead . 
T h e k i l owa t t -hou r i s the w o r k done by 
a thousand wat t s w o r k i n g f o r one hour . 

T h e s e e lec t i ' iea l t e rms are as f a m i l i a r 
to e l e c t r i c a l engineers as fee t and inches 
to the average boy ; the l a y m a n does, no t 
unders t and because h e has neve r been 
taught , has never bad to use the t e rms , 
has never r e a d about t h e m . 

It i s eas ier to unde r s t and tbese t e rms 
i f we cons ider e l e c t r i c i t y as a fiuid and 
l i k e n i t to a cur ren t of wa te r fiowing 
throufeh a pipe. T h e ra te of fiow of wa te r 
i n the p ipe depends upon the g r a v i t a t i o n 
and tbe he igh t of tbe r e se rvo i r or source 
above the outlet . T h e greater the he igh t 
of f h e source the greater w i l l be the 
pressure of w a t e r and the grea te r the 
flow i n ga l lons per minute . It i s j u s t the 
same w i t h e l ec t r i c i t y . A cu r r en t fiows 
f r o m a h i g h po ten t i a l to a low po ten t i a l 
wheneve r the two are j o i n e d b y a con­
d u c t i n g w i r e . It i s m e r e l y a d i f fe rence of 
l e v e l . 
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O n M a r c l i 10 the secre tar ies and p re s i ­
dents of the A l u m n i A s s o c i a t i o n of Colo­
rado U n i v e r s i t y , D e n v e r U m v e r s i t y , Co lo ­
rado A g r i c u l t u r a l Col lege , Co lo rado C o l ­
lege, Co lo rado S ta te T e a c h e r s ' Co l l ege , 
aud the Co lo rado S c h o o l of M i n e s , me t at 
a l uncheon , g i v e n by the A l u m n i C o u n c i l 
of D e n v e r U n i v e r s i t y , to d iscuss the de­
s i r a b i l i t y of f o r m i n g a f edera ted a l u m n i 
o rgan i za t i on . T b e f o l l o w i n g is the con­
s t i t u t i o n w h i c h was dec ided upon at a 
subsequent mee t ing , h e l d i n the D e n v e r 
C i v i c a n d C o m m e r c i a l A s s o c i a t i o n ' s head­
quar ters i n tbe C h a m b e r of C o m m e r c e 
B u i l d i n g on M a r c h 18: 

C O N S T I T U T I O N 

of the 

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

Article 1—Name. 
T h e n a m e of tb i s A s s o c i a t i o n s h a l l be 

The Colorado intercollegiate Alumni As­
sociation. 

Article II—Objects. ^ 

T h e ob:ects of th i s A s s o c i a t i o n s h a l l 
be : 

1. T o hand le state and n a t i o n a l 
p rob lems a f f e c t i n g the educa­
t i o n a l in te res t s of Co lo rado 
col leges and un ive r s i t i e s . 

2. T o a id i n r a i s i n g the s tandards 
of educa t iona l w o r k i n a l l col ­
leges and. un ive r s i t i e s repre­
sented i h the A s s o c i a t i o n . 

3. So f a r as p r ac t i cab l e , to en-
com'age u n i f o r m po l i c i e s f o r 
e a c h A l u m n i A s s o c i a t i o n . 

4. T o cons ide r and to a i d i n a n y 
pub l i c , p o l i t i c a l or o ther mat­
ters of in t e res t to the h i g h e r 
educa t iona l i n s t i t u t i o n s of th i s 
state. 

Article IM—Officers. 

Sec t i on 1. T b e of i i ce rs of th i s A s s o c i a ­
t i o n s h a l l be : 

P r e s i d e n t . 
V i c e - P r e s i d e n t . 
Sec re t a ry -Treasu re r . 

Sec . 2. Executive Committee. A n 
E x e c u t i v e ' C o m m i t t e e s h a l l be c rea ted 
c o n s i s t i n g of the p re s iden t s a n d secreta­
r ies of a l i A l u m n i A s s o c i a t i o n s of Co lo ­
r a d o i n s t i t u t i o n s a f f i l i a t ed w i t h t h i s A s s o ­
c i a t i on . 

Sec . 3. Advisory Board. A n A d v i s o r y 
B o a r d c o n s i s t i n g of the P re s iden t , V i c e -
P r e s i d e n t a n d S e c r e t a r y of the C o l o r a d o 

In te rco l l eg ia te A l u m n i A s s o c i a t i o n 
h a v e f u l l power to t r ansac t a l l bu: 
f o r the A s s o c i a t i o n . T h e y s h a l l i 
t be i r a c t i o n i n f u l l at the nex t mi 
of the E x e c u t i v e Commi t t ee , and 
are i n s t r u c t e d to send a w r i t t e n I'opoi 
to each m e m b e r of the E x e c u t i v e 
mi t t ee a f t e r each m e e t i n g of the B o 

Sec. 4. T h e of f icers of the Exe i 
C o m m i t t e e s h a l l cons is t of a Presiden 
V i c e - P r e s i d e n t and Sec re t a ry -Trea 
These of i icers s h a l l be the of i icers i 
C o l o r a d o In te rco l leg ia te A l u m n i A s 
t i on . T h e y s h a l l be e lec ted f o r one 
a n d s h a l l ho ld off ice u n t i l t he i r succt 
have been elected and du ly qua l i f i i 

Sec. 5. T h e s e off icers s h a l l pe 
the i r u s u a l dut ies , unless o the rwise 
fled b y f h e E x e c u t i v e C o m m i t t e e . 

Sec . 6. T b e E x e c u t i v e C o m m i t f e e shi 
have genera l charge and con t ro l of t 
a f f a i r s of the A s s o c i a t i o n . T h e y M 
appoin t persons to fill any vacancy 
a n y of i ice u n t i l t he nex t r egu la r meet^ 
of tbe A s s o c i a t i o n . 

A r t i c l e IV—Meet ings . 

Sec t i on 1. T h e meet ings of th i s ASE 
e la t ion s h a l l be at such t ime and pla 
as m a y be de t e rmined b y tbe Advised 
B o a r d . 

Sec . 2. T h e . f i r s t S a t u r d a y of eai 
Oc tober s h a l l be the a n n u a l mee tmg 
w h i c h t i m e the e l ec t ion of off icers shi 
t ake place . 

A r t i c l e , y — M e m b e r s h i p . 

Sec t i on 1. A n y Colorado A l u m n i \^ 
g a n i z a t i o n m a y become a m e m b e r of-t] 
C o l o r a d o In te rco l l eg ia te A l u m n i Associ 
t i o n upon a p p l i c a t i o n and e lec t ion bf; 
m a j o r i t y vote of t be E x e c u t i v e Comm 
tee. 

Sec . 2. A l l member s i n good standii 
of the o rgan ized Co lo rado A l u m n i Assoi 
a t ions a f f i l i a t ed w i t h th is State Assoc) 
t i o n s h a l l a u t o m a t i c a l l y become membe 
of the C o l o r a d o In te rco l l eg ia te A l u m 
A s s o c i a t i o n . 

Sec . 3. E a c h i n d i v i d u a l associatit 
s h a l l be represented at the meetings 
the Co lo rado In te rco l lega te A l u m n i Ass 
e l a t i on b y the pres idents and seeretari) 
of s a i d A s s o c i a t i o n s . D^Ieetings of th 
Sta te Assoc ia t ion- s h a l l be open to E 
m e m b e r s of A l u m n i A s s o c i a t i o n s repi 
sen ted . 

Article VI—Finances. 

T h e r e w i l l b e no r egu la r dues i n th 
A s s o c i a t i o n , but f u n d s necessa ry S 
m a i n t a i n i n g the Co lo rado In tercol leg ia 
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.t ion s h a l l be r a i sed b y a n 
n*,,n \'-\ ied by the E x e c u t i v e Corn-

d i f f e ren t A i u m n i A s s o c i a -
) members . 

:le Vi i—Voting. 

A l l quest ions be fore the 
luittee s h a l l be de t e rmined 
'ote of the A l u m n i A s s o c i -
,re member s of the CoJo-

o ' lnicr i ' idh ' -s iate A l u m n i A s s o c i a t i o n . 

i n s t i t u t i o n or A l u m n i A s -

i'tfioti f̂ o iMli l ia ted s h a l l be en t i t l ed to 

R|to.' 
Article —Amendments. 

s m a y be a m e n d e d or add-
lee t ing of the A s s o c i a t i o n 
i vote o f the member s of 
.tions present , p r o v i d i n g a 
'e been sent to each A l u m -

Assoi ' i i i i ioi i r epresen ted i n the State 
Dciatioii a I least five days p rev ious to 

e meet ing , o u t l i n i n g the 
•iulr'rutur and object thereof , 
ho proseiii of i icers of the t e m p o r a r y 
niiaafimi k n o w n as th© Co lo rado Inter-

m i A s s o c i a t i o n a re : 

S iuar l I.. Sweet P r e s i d e n t 
: A l u m n i A s s o c i a t i o n , 

Tlni\('r.-.ity of Denver . 

, V i c e - P r e s i d e n t 
: A l u m n i A s s o c i a t i o n , 

l l u i v i r s i ty of Co lo rado . 

Itond Mi'< lann Sec re t a ry 
. i c i L u . / A l u m n i A s s o c i a t i o n , 

(;tdoi-ado A g r i c u l t u r a l Co l l ege , 
hrsc tuen w i l l ho ld off ice u n t i l tbe 
Ufil meet ing of the A s s o c i a t i o n is he ld 
)ctoi)or, 1920, as p rov ided i n the Con-
it ion. 

'o triii-'l our A l u m n i m e m b e r s w i l l g ive 
ser ious cons ide ra t ion . If y o u 
uggest ions le t us hear them.—-

Wi'.-

1920 G R A D U A T I N G C L A S S . 
T h i r t y - n i n e member s of the S e n i o r 

Class w i l l r ece ive the degree of E n g i n e e r 
of M i n e s on M a y 10. D r . ,Tohn A . Ba r ­
rett, d i r ec to r of the P a u - A m e r i c a n U n i o n , 
W a s h i n g t o n , D . C , w i l l de l ive r the com­
men cemen t address . 

MINES S E R V I C E R E C O R D . 

Have we your service record correct to 
date? We are requested by the Historian 
of Colorado to supply sufficient informa­
tion for a book that is being prepared 
relative to the part the CoMeges of Coio­
rado played in the Worid War. Send us 
a concise statement of your rank at dis­
charge, branch of service, length of serv­
ice, major operations in which you par­
ticipated, and wounds received. See that 
your friends give us this information. If 
we do not have you listed correctly after 
this Is published it wiii be your fault. 

School News 

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

f! Thursday , A p r i l 8, the board of 
Id t b e i r r egu la r mee t ing . T h e y 
to 25 percen t s a l a r y inc rease 

ibers of t be f a c u l t y . T h i s w i l l 

ective Sep tember 1st, 

11 nioinbers of the present f a c u l t y 
lointed, w i t h the excep t ion of 

A 'ssor ,r. C. R o b e r t s , of t be c o a l m i n -
dcpnriment , and M r . H , M . C r o n i n , 

the E x p e r i m e n t a l P l a n t , who 
sued to enter p r i v a t e bus iness . 

T . C . D o o l i t t l e 
T . C, Dool i t t l e , - our w e l l - k n o w n R e g i s ­

t rar , is s t i l l h a n d l i n g the M i n e s ' ex­
chequer . T h i s w i l l p r o b a b l y r e m i n d y o u 
of the semi-annua l confe rences y o u had 
w i t h h i m i n w h i c h y o u a l w a y s were the 
" loser ." 

E l e c t r i c l amps are now s u c c e s s f u l l y 
made i n C h i n a . A n E d i s o n l a m p f a c t o r y 
i n S h a n g h a i t u rns out 7,000 comple ted 
l amps da i ly . 
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P E R S O N A L S 
Alumni News 
A L U M N i B A N Q U E T . 

T h e A n n u a l M e e t i n g and B a n q u e t of 
the A l u r a n i A s s o c i a t i o n w i l l be l i e l d at 
the M e t r o p o i e H o t e l i n Denve r , S a t u r d a y 
e v e n i n g M a y Stb at 6:30 p . m . Cos t per 
p la te $2.00. 

A l l member s of tbe present S e n i o r 
C l a s s are i n v i t e d to a t tend as guests of 
t l i e A l u m n i A s s o c i a t i o n . 

W e urge e v e r y A l u m n u s to a t tend , and 
reques t tha t you i m m e d i a t e l y adv ise the 
A s s i s t a n t Sec re ta ry , M r . C. E r b W u e n s c h , 
that you w i l l be present . 

Come and r e n e w the f r i e n d s h i p s , of 
your col lege days . Y o u w i l l meet not 
o n l y y o u r o l d f r i e n d s , but m a n y who de­
s i re to meet you . 

R . B . P A U L , 
P r e s . C. S. M . A l u m n i A s s o c i a t i o n . 

T h e N o m i n a t i n g C o m m i t t e e r epo r t the 
se l ec t ion of the f o l l o w i n g candida tes f o r 
the e l ec t ion of of f icers of the A l u m n i 
A s s o c i a t i o n f o r tbe yea r 1920: 

F o r P r e s i d e n t — W . H , C o g h i l l , '03; J . E 
D i c k , '12. 

F o r V i c e - P r e s i d e n t — A . V . C o r r y , '98; 
C. B . N e i s w a n d e r , '13. 

F o r S e c r e t a r y — S . Z . K i - u m m , '14; W . 
P . S i m p s o n , '01. 

F o r T r e a s u r e r — A . S. R i c h a r d s o n , '12; 
R . T . S i l l , '06. 

F o r M e m b e r E x e c u t i v e C o m m i t t e e — A . 
.T. H i e s t e r , '12; S. R . R a m s e y , '12. 

(S igned) L O U I & C O H E N , '97, 
C L e A R E N C E M A L S T R O M , '00, 
C H A S . M . ( ? L A S ( J O W , '10 
R O S S R . M A Y , '12, 
E . S. G E A R Y , *12. ' • 

N o m i n a t i n g C o m m i t t e e . 

E L E C T R I C O V E N S FIND WIDE A P P L I ­
C A T I O N IN A U T O M O B I L E P L A N T . 

T h e e lec t r i c oven i n s t a l l a t i o n of the 
T a r r y t o w n p l an t of the C h e v r o l e t M o t o r 
C o m p a n y cons is t s at the present t i m e of 
twen ty ovens of va r ious sorts . Of these, 
e igh teen are hea ted e n t i r e l y b y e lec t r ic ­
i t y , and t w o by a c o m b i n a t i o n of s t eam 
and e l ec t r i c i t y , the w h o l e i n s t a l l a t i o n 
m a k i n g a to ta l connec ted l o a d of 3,400 
k i l o w a t t s . 

T h e G e n e r a l E l e c t r i c C o m p a n y has fu r ­
n i shed the hea t i ng and con t ro l sys tems 
f o r m a n y of these ovens th roughou t the 
coun t ry , w^hich are do ing m a n y va r i e t i e s 
of w o r k , w i t h a s a v i n g over gas, and f u e l 
beated ovens that averages about 20 per 
cent i n ac tua l o p e r a t i n g cost, no t i n c l u d ­
i n g the percentage of spo i l ed m a t e r i a l 
t u r n e d out by the f u e l f u rnace , 

'96. 
W i l l i a m IL. P a u l is c o n s u l t i n g er 

f o r the In t e rna t i ona l R a i l w a y of ( 
A m e r i c a ; address 17 B a t t e r y Placf 
Y o r k C i t y , N . Y , H e is t empera 
tbe U t a h H o t e l , Sa l t L a k e C i t y . 

'97. 
J . N o r m a n M c L e o d , m i u i n g eng in 

the R a r e M e t a l s R e f i n i n g Co. , 309 
B r o a d w a y , L,os A n g e l e s , Ca i i f , , i s 
i n i n g m i n i n g proper t ies i n the W 

G i l b e r t D. D a v i s , who is w i t h thc 
R e c l a m a t i o n Se rv i ce , has moved 
Saco, Mont . , to M i s s o u l a , Mon t , 

'00. 
D a n i e l H a r r i n g t o n is i n the 

D ' A i e n e s i n behalf of the m i n e T 
t i o n inves t iga t ions that be i s cond 
i n the la rge m i n i n g camps of the 
f o r the U . S, B u r e a u of M i n e s , 

'OL 
K a r l C. P a r r i s h i s at B a r r a u q u i l 

l o m b i a . Sou th A m e r i c a . 
'05. 

D. P . P r e s s l e r has res igned b i s pi 
w i t h the J o h n s - M a n v i l i e Asbes tos 
Asbes tos , Quebec, Canada , to j o i n f 
g i n e e r i n g staff of the St . J o s e p h L e 
at B o n n e Te r r e , M o . 

E . E , G r e v e is ch ief engineer w i 
O i l W e i l S u p p l y C o . , 215 W a t e r Sf., 
burgh , P a , >Qg 

W r a , H . F i n i g a n is p res ident ( 
M a c G o w a n & F i n i g a n Cordage Ct 
P i e r c e B i d g . , S t . L o u i s , M o . 

M r . and M r s . M a x W . B a l l annc 
the a r r i v a l of Doug la s S c b e l l i n g I 
Cheyenne , W y o . , on M a r c h 5. 

J . M a r v i n K l e f f i s on an ex tens iy 
of the U n i t e d States . H e expects t' 
the va r ious m i n i n g camps of in te r 
A r i z o n a and N e w M e x i c o , the o i l iit 
of T e x a s and L o u i s i a n a , and thenc 
e r a l of the c i t ies o n the E a s t e r n cc 

See ly B , P a t t e r s o n is manage r i 
C a i c i t e Q u a r r y Co. , M y e r s t o w n , P a . 

'07. 
G e o r g e P . M o o r e i s chemis t f o r thi 

l ace-Barnes Co. , B r i s t o l , C o n n . 
J . P . Go lden is i n the abs t r ac t i n 

r e a l t y bus iness at O ' N e i l l , N e b r a s k 
H . C. A r m i n g t o n is superintend* 

the B u c k e y e P e t r o l e u m Co . and the 
go ld O i l & R e f l n i n g Co at W i c h i t a 
T e x a s . A d d r e s s , 3413 N i n t h Street . 

'08. 
H . D , W h i t e h o u s e i s w i t h the Con 

t a l and C o m m e r c i a l Secur i t i e s Co. of C 
cago, 111. 
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'09.. 
^ o y d has r e tu rned to C o l o r a d o 

N'ow Y o r k . H e is t e m p o r a r i l y at 
Street, Denve r , C o l o . 

' I;)' Li isher , D i r e c t o r of S t a t i s t i c s f o r 
n i s f r i i i u t ion D i v i s i o n of the U . S. F u e l 

.Jf^i^Lrii-tion, i s the au thor of " T h e 
n of C o a l and C o k e " — P a r t I, 

has r ecen t ly heen i s sued , T b i s is 
,(,{(. wi th graphs, s t a t i s t i c s and eco-
ii'c-d i i fTects of tbe i n d u s t r y . 

'10. ' 
Jl] [ 'crldns is b a c k - t o h i s o l d posi-
()i \\"estern manage r f o r the Colo-
Hic(4 Co., 308 K e a r n s B u i l d i n g , Sa l t 

U t a h . H e was w i t h tbe n a v a l 
dur ing the w a r . 
i chem, of the A g u a c a t e M i n c « , 

Malcn, Cos t a R i c a , has been exam-
g iTtiiics and prospects i n the south-

f Cos t a R i c a , 
ini! •'• Bruder l in ' s address i s care C i a 

y Meta les , S, A . , M o n t e r r e y , 
ico, 

'11. 
fiorgia S m i t h , w i f e of R o y F , S m i t h , 

iV home i n D e n v e r , on M a r c h 
fiftor an i l luess of over a year . M r . 

i t h the E m p i r e Z i n c C o . at G i l -

>J, Sweet i s m a n a g e r of the 
\ sbes tos M i n i n g & M i l l i n g Co. , 
'a l ls , Idaho. H e was a v i s i t o r 

Joldcn the la t te r par t of M a r c h . 
rres, J r . , i s supe r in t enden t of 
1 States F u e l Co. , H i a w a t h a , 

'12. 
m l o w has m o v e d f r o m St . P a u l , 
is aga in w i t h the E m p i r e Z i n c 

lover , N e w M e x i c o . H e is en-
.'(I in ( ons t ruc t i on w o r k . 

B a n k s i s l e a s i n g at M e t c a l f , 
l i o n a . 

, H a r r i n g t o n has been t rans-
u N a t u r i t a , Colo , , to the D e n -

ol l i rc i)f the R a d i u m C o m p a n y of Coio-
'13. 

A . D e a b y is a s s i s t an t m i l l su-
ntcndrt i t at the St . J o s e p h L e a d Co. , 

re. M o . 
M a t h e w s has accep ted a pos i -
he A n t o r o M i n e s Co. , B o n a n z a , 

i i iu lu Coun ty , Colo . 
'14. 

i t i i i - 'Hold B r o u s s e a u has j o i n e d tbe 
s taff of the R o o d O i l Corpora -
r t l e sv i l l e , O k l a . 

Wni , ( i , Z u l c h i s w i t h the V i n d i c a t o r 
603 Symes B l d g . , Denve r , C o l o . 

'15. 
' 'an D o r p i s w i t h the B l a c k 

iwk I 'o i i so l ida ted M i n e s Co . a t V a n a d -
M e x i c o . V a n D o r p was re-

r r i e d to M r s . M a b e l H y l a n d 
Golden , C o l o . 

M r . and M r s , J o h n N , Tee t s announce 
the a r r i v a l of a son , D e c e m b e r 21, 1919, 
at W h i t e p i n e , C o l o . 

S a m u e l J . B u r r i s , Jr . , i s engineer f o r 
the M e t a l s E x p l o r a t i o n Co. , D e n v e r , C o l o . 

'16. 
V . D . H o w b e r t has r e t u r n e d to Colo­

rado S p r i n g s f r o m C a l i f o r n i a o w i n g to the 
c l o s i n g down of the A f t e r t h o u g h t Coppe r 
M i n e s . 

C . B . G a u t h i e r i s manager of the Car ­
bondale c h e m i c a l p lan t at Carbonda le , 111. 
H e is associa ted w i t h Dr , H e r m a n F l e c k , 
f o r m e r P r o f e s s o r of C h e m i s t r y at G o l d e n . 

F r a n k T , A . S m i t h i s at B u r n e t , Texas . 
H e is w i t h the M e a d o w s O i l & C h e m i c a l 
C o r p o r a t i o n of N e w Y o r k . 

'17. 
George G o l d f a i n is C h i e f C h e m i s t f o r 

the Grea t W e s t e r n Sugar Go. at F o r t M o r ­
gan , C o l o . 

L i s l e R . V a n B u r g h l e f t Casper , W y o . , 
and is now geologis t f o r tbe F r a n t z Cor ­
pora t ion , W u i i i e t t , M o n t . 

' IS. 
T h o m a s P , A l l a n has gone to A l a s k a to 

ass is t M r . E , R . Cooper , of N e w Y o r k , o n 
a f o u r months ' e x a m i n a t i o n t r i p . 

EX-MINES N O T E S . 
'06. 

J a m e s S, J a m e s is super in tenden t of 
mines f o r the R a d i u m C o m p a n y of Colo­
rado, Inc., at N a t u r i t a , C o l o . 

'09. 
F o r r e s t M a t h e z is n o w super in tenden t 

of the S i l v e r K i n g C o a l i t i o n M i n e s Co. , 
P a r k C i t y , U t a h , 

'10. 
T h e o d o r e P i l g e r is emp loyed i n the for ­

e i g n sales depar tment of the A l l i s - C b a l -
mers Co., M i l w a u k e e , W i s . 

W H E R E A R E T H E S E 1V1EN? 
L o u i s S. Ga in , '13. 
Chas . A d a m s , '04. 
W a r d B l a c k b u r n , '08. 
A l a n K i s s o c k , '12. 
D o n a l d S. G i d d i n g s , '00. 
A , F . H a l l e t t , '09. 
M , R . V a l e n t i n e , '98. 

• W . E . C a n n i n g , '09. 
N o r m a n R . Cope l and , '18. 
F r a n k H . Jones, '98. 
A . L . L e v y , '06. 
S. J . C l ausen , .Jr., '11. 
A . F . R i c h a r d s , Ex. - '08 . 
D . O. R u s s e l l , , '10. 
T r u m a n D . P r i e r , '04, 
T . H , M . C r a m p t o n , '14. 
Geo, M . L e e , '10. 
C, B . H u l l , '09. 
V a n C l e a v e A . O l s o n , '15. 
J o s e p h U . G . R i c h , '08. 
G . J . W a c k e n h u t , '04. 
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B y F . A . L i t c h e n h e l d , '20. 

B A S K E T B A L L . 

Mines 27; Aggies 2 L 

T h e M i n e s b a s k e t b a l l t eam de fea ted 
the A g r i c u l t n r a l t e a m by the score of 27 
to 21. T h e game was a f a s t one and the 
score v e r y c lose at a l l t imes . T h e M i n e s 
f o r g e d ahead t o w a r d the end, T h e t e a m 
w o r k of the M i n e s was a b i g f a c t o r i n 
t b e i r s c o r i n g . D u n n , B r y a n t , and A . 
B u n t e , as usua l , d i d exce l len t w o r k f o r 
the M i n e s . 

D u r i n g the first ha l f , l i t t l e s c o r i n g was 
done. It ended w i t h a t ie, 9 to 9. T h e 
p l a y was fas t , but ne i the r t e a m seemed 
to have m u c b accuracy i n shoot ing bas-
kets . 

I n the second ha l f , the M i n e s opened 
up i n a b r i l l i a n t f a s h i o n and soon r a n up 
a b i g l ead . T h e F a r m e r s came b a c k 
s t rong aud f o r a t i m e i t l ooked as t hough 
tbey w o u l d ove r t ake the M i n e s l ead . 

Mines 23; D. U. 10. 

I n the las t ba s l f e tba l l game of the sea­
son. M i n e s de fea ted D. U . by the score of 
2S to 10. 

T h e game was at t imes v e r y rough . 
T o w a r d s the end i t was w e l l p l ayed . I n 
floor w o r k , D . U . showed w e l l , but w h e n 
i t came to p u t t i n g the b a l l throu,gb tbe 
boop f o r field goals, tbey cou ld not score 
w i t h cons is tency . In fac t , the t eam made 
but two field goals . 

A . B u n t e was d i s q u a l i f i e d because of 
pe r sona l f o u l s ; he was the best score r 
f o r M i n e s , a n d p l ayed a s p l e n d i d game. 
B r y a n t , at center f o r the Ore D igge r s , 
p l ayed h i s u s u a l game. Chase was D . U . ' s 
s tar . 

C O N F E R E N C E S T A N D I N G . 
Because of C. C ' s v i c t o r y over A g g i e s , 

th i s g ives the M i n e s second p l ace i n tbe 
confe rence . T h e s t and ings of the c lubs 
are as f o l l o w s : 

C l u b W o n L o s t Pe t . 
U n i v e r s i t y of C o l o r a d o . . . 6 2 ,750 
M i n e s 5 3 .625 
A g g i e s 4 3 .586 
C o l o r a d o Co l l ege 4 3 .586 
D e n v e r 1 7 . igg 

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

A . D . D a v i s , who p l ayed gua rd on the 
b a s k e t b a l l t e a m th i s year , was e lec ted 
cap t a in of n e x t year ' s t eam. T h i s i s 
D a v i s ' first y e a r at M i n e s . H i s p l a y i n g 
at gua rd was excel lent , a l t h o u g h he h a d 
l i t t l e chance f o r spec tacu la r w o r k . H e 

a l w a y s he lped to Iteep the 01 
team's score at a m i n i m u m . I l 
g iven tbe honorab le m e n t i o n i n 
fe rence choice as gua rd aga ins t sui 
as B r o w n and M c T a v i s b . 

B r y a n t secured a l l -conference pi 
and is the on ly M i n e r to get a pl 
th is t eam. A . B u n t e and Davis 
g i v e n an honorab le men t ion , B r y a n 
B r o w n and W e l l a n d , of B o u l d e r 
u n a n i m o u s l y chosen . T h e A l l - C o n i 
T e a m w a s : 

W i l l a r d , Co lo rado , f o r w a r d , 
. B r y a n t , M i n e s , f o r w a r d . 
B r e s n e l i a n , A g g i e s , center . 
B r o w n , Co lo rado , gua rd . 
M c T a v i s h , C. C , gua rd . 
H o n o r R o l l — c e n t e r s : A . Bun te , 

t l o l m a n , of G, C . ; gua rds : Schrepf 
of Colorado , D a v i s , of M i n e s , a n d 
D e n v e r . 

B A S E B A L L . 
C o a c h Glaze i s s t a r t i ng off the b 

season at the s choo l w i t h the same 
he d id i n foo tba l l . F o u r p layers ; 
e l i g ib l e f o r the team, C h u c k S c h m 
b a r r e d on account of h a v i n g f o u r 
a th le t i c s to b i s credi t , S e v e r i n i , M 
and B e n j a m i n are the others w" 
b a r r e d because of the Conference 
y e a r " ru le . B u t i n spi te of th i s 
hopes to have a s t r ong t e a m th i ! 
J u d g i n g f r o m tbe m a t e r i a l on ha 
shou ld m a k e a s t r ong s h o w i n g , 
he has no p i t che r w h o can be ca l l e 
to d e l i v e r the goods, but no doubt 
deve lop one. 

M i n e s have defea ted the W e s t : 
H i g h S c h o o l i n a f o u r - i n n i n g g a m 

, a 20-5 score . T h e first Conference 
w i l l be p l a y e d w i t h tbe A g g i e s 01 
23, T h e schedu le : 

A p r i l 23—Aggies vs . M i n e s . 
A p r i l 24—Aggies v s . M i n e s , 
A p r i l 3 0 — M i n e s v s . C C . 
M a y 1—Mines vs . C, C. 
M a y 4 — M i n e s vs . D . U , 
M a y 7—C. C. v s . M i n e s . 
M a y 8 — W y o m i n g vs . M i n e s . 
M a y 1 3 — W y o m i n g vs . M i n e s . 
M a y 1 4 — M i n e s vs . Co lo rado . 
M a y 20—D. U . v s . M i n e s . 
M a y 21—Colorado vs . M i n e s , 

E n o u g h hydro-e lec t r ic ene rgy i 
n i n g to waste h e r e i n the U n i t e d 
to equal tbe d a i l y l abor of 1,800, 
m e n . — F r a n k l i n K . L a n e , Secre tary 
In te r io r . 
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D'S P R O D U C T I O N O F C H R O ­
M I T E IN 1918. 

V of the r eco rd -b reak ing produc-
h r o m i t e i n the U n i t e d States i n 
orted by the U n i t e d S ta tes Geo-
lUrvey, D e p a r t m e n t of the Inter-

of in te res t to note the pa r t i t 
n the w o r l d ' s output f o r tha t 
he approx ima te ou tpu t i n r o u n d 
for the coun t ry i s expressed be­

ne t r ie tons. 
Production of Chromite in 1918. 
itates 84,000 

20,000 
9,000 

l a 1-200 
18,000 

loutb A f r i c a 28,000 
( A s i a M i n o r ) 14,000 

10,000 
l unga ry 500 

16,000 
20,000 

t, 800 
edonia 26,000 

FriiiLi (!, w i t h 9,000,000 horse power , i s 
3St coun t ry i n E u r o p e i n water-

A L M O S T AS H O T AS T H E S U N . 

T h e e lec t r i c f u r n a c e i n a c t u a l use has 
reached the t empera tu re of 3,500 degrees 
C. R e c e n t exper iments bave , bowever , 
developed a f u r n a c e w h i c h gives a tem­
pera ture of 4,500 C , enough to v o l a t i l i z e 
d iamonds . A c o m p a r i s o n of these tem­
peratures w i t h t ha t of the sun, w h i c h 
is e s t ima ted at 5,000 degrees C , gives a 
s t r i k i n g i d e a of w h a t c a n be accom­
p l i s h e d i n h a n d l i n g r e f r a c t o r y substances 
w i t h e l ec t r i c beat . 

T h e R o e s s l e r & H a s s l a c h e r C h e m i c a l 
Co. have moved f r o m 100 W i U i a m s S t ree t 
to the i r new and more commodious quar­
ters at 709-719 S i x t h A v e n u e , corner 41st 
Street , N e w Y o r k , N , Y . 

A t the A n n u a l M e e t i n g of M i d w e s t 
F o r g e & S tee l Co., E a s t St . L o u i s , 111., 
U . S. A . , the f o l l o w i n g new off icers we re 
e lec ted : J . W . E s c b e n b r e n n e r , P r e s i d e n t 
and T r e a s u r e r ; C, T . Coates , V i c e - P r e s i ­
dent and G e n e r a l M a n a g e r ; E . A . E s c b e n ­
brenner , Secre ta ry . T b e bus iness was es­
t ab l i shed i n 1885, and f o r the pas t five 
years has been s p e c i a l i z i n g i n C e m e n t 
M i l l and M i n e F o r g i n g s , p a r t i c u l a r l y 
G r i n d i n g P l a t e s and S t e e l B a U s . 

The C A P A B I L I T Y E X C H A N G E of the 

Colorado School of Mines Alumni Asso­

ciation wi l l help you to f ind either. 

iF YOU WANT A MAN: 

Wire or wr i t e ua when you w i l l need 
nature of work, locat ion and l i v i n g 

coiifJi tions, salary, prospects, marr ied or 
'.. Good men must know these de­

tails. 

IF VOU WANT A POSITION: 

W r i t e us f o r a Capabi l i ty Exchange 
Record Blank , and fill it out in detail . 
We w i l l help you to find a position or 
to make a change without Jeopardizing 
your present one. 

Cy pability Exchange, Golden, Colorado 



E E E I i E B , H E H B Y C. 
Minmg' Engineer. 
229 Coronado Bldg., 
Denver, Colo, 

BtlESLIWaAME, W A L T E K E . 
Cliemist and Assayer. 

J736-38 Lawrence Street, 
Denver, Colo. 

B U T L E E , G. mOMTAGUE 
Mining and Geological Engineer. 

Dean College of Mines and Engineer­
ing, University of Arizona, Tucson. 

Examinations and problems involving 
persistence, change in character, and 
loss of ore. 

' Diamonds and otiier gems secured for 
Miners or their friends at reduced 
rates. 

COREY, A E T H I T E V. 

Member Harper, Macdonald & Co., 

Mining Engineers, Butte, IHont, 

BtfGAIT, WELXiIAM P. 
General Agent for Southern Califor­
nia. 
Columbian National I^ifc Insurance 
Company. 
Old Line, T.ow Cost Life InsiirEince, 
Accident and T-Iealtli Insurance, 
716-718 Trust & Savings Bldg., 

. Los Angele.s, California. 

Off ice and Res idence , C o r . 15th and 

F o r d St ree ts 

D R . P A U L M E Y E R 

P h y s i c i a n 

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

P A T E N T S . ~ 
B o o k l e t a n d i n f o r m a t i o n f ree . H i g h e s t 

references . Bes t resu l t s . P romptness as­
sured . Send d r a w i n g s or m o d e l f o r pre­
l i m i n a r y e x a m i n a t i o n . 

W A T S O N E . C O L E M A N 

P a t e n t L a w y e r 
624 F Street , Wash ing ton , ' D . C . 

T H E 

J . H . L I N D E R H A R D W A R E C O . 

H a r d w a r e , P l u m b i n g , H e a t i n g 
G o l d e n , Co lo rado 

HAMMOJTD, JOHM- H A Y S 
Mining Engineer. 
71 Broadway, 
New York, 

MII^Z^XKEIT, WIXrl^IAM B. 
Mining Engineer and Metallurgibt. 
91S Equitalile Bldg,. 
Denver, Colo. 

MOKTAETA L A E O B A T O E Y CO. 
E . E . B L U M E N T H A L 
Cliemist and Assayer. 
Phillipsburg, Mont. 

H . sr. S T K O K C K : 

Consulting Industrial Manager, 
Problems of Finance, Organize 
Production, Labor and Accounti; 
743 Conway Bldg., Chicago, 111. 

T A Y L O R , P B A K K E . 
Geolog-ist ana Oil Expert. 
Reports and Investigations. 
Box 325, Casper, Wyo. 

WAI.TMAH", W. D. 

1215 First National Bank Bldg., 
Denver, Colo, 
Phone Champa 523 6. 

WOLP, H A B E Y J . 
Mining Engein eer. 

•12 Broadway, 
New Tork. 

C I T Y T A I L O R S H O P 

C l e a n i n g , P r e s s i n g a n d R e p a i r i n g 

Golden , 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 

D R . L E S L I E C . A N D E R S O N 

D e n t i s t 

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

G o l d e n , Co lo rado 

Te lephone G o l d e n 72 

C I T Y M E A T M A R K E T 
I l l s W a s h i n g t o n A v e . 

M e a t s , F i s h , P o u l t r y , Vegetableg 
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 SCHOOI. 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 

O F 

E X C E L L E N C E 

A State i n s t i t u t i o n i n w h i c h t u i t i o n i s f r e e to bona-fide res iden ts of Colo­
rado. Offe rs 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 , Ide ta l lu rgy a n d 
Mining Geology , l e a d i n g to the degree of E n g i n e e r of M i n e s . Gradua tes gen­
erally i n d e m a n d hy best m i n i n g compan ie s ; e m p l o y m e n t secured th rough 
Capi i iu l i ty E x c h a n g e m a i n t a i n e d by the A l 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 p rov ide soc ia l d i v e r s i o n and a tb l e t i c 
t ra in ing . 

For further information address 

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

HAVE YOU A SET OF THESE ? 
A new repr in t of the f o l l o w i n g i s r eady 

for d i s l v i l i u t i o n : 
"Notes on F i r e Assaying," by F . W . 

Traidiag' Ti. A m a n u a l of methods of fire 
assaying f o r gold , s i lve r , p l a t i n u m , t i n 
ami lo;id ores. P r i c e $L00. 

"Rapid Methods of Technical Analysis," 

by F r a u d D . A l t e r , '92. M a n u a l of s tand­

a r d sme l t e r l abo ra to ry methods used b y 

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 $L00. 

J E F F E R S O N C O U N T Y P O W E R 

A N D L I G H T C O . 

Golden , Co lo rado 

L U T H E R H E R T E L 

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

!3ole 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 

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

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

. - , P r e s . W . H . B o h t h o , Sec . 

T h e K O E N I G M E R C A N T I L E C O . 
S T A P L E A N D F A N C Y G R O C E R I E S 

ih ing ton A v e a n d 12tb St . 
G o l d e n 9 

i e l o p l u u , . s : ^ .^^^^^ ^.^^^^^^^ ^ ^ j ^ 

Tcini:-; 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 . 

To develop brain and muscle, we advise 
all students of the School of Mines to eat 
food bought of The John Thompson Grocery 
Stores Co. It can be relied on as being 
pure, healthful and nourishing, and they sell 
their goods cheaper than most of the stores 
in the State. They manufacture Candy, Ice 
Cream, Fancy Cakes and Bakery Goods, 
equal to many high-toned caterers, and sell 
at about half the other fellow's prices. 

Fov social functions, or for your best 
girl—try their Chocolate Bon Bons, Ice 
Cream and Bakery Goods, 

Al l the eatables ami drinkables for a 
Dutch Lunch, Cigars, Tolaacco.s, etc. 

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

S O R E N S O R E N S O N 

S tap le and F a n c y 

G r o c e r i e s 

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

rate where it pays to advertise. By identifying yourself and the Mines Magazine. 



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 
9 6 - 9 8 ^ 

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

6i 

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 , COLORADO 

I M P O R T E R S 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 FIRE C L A Y COMPANY 
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 

A 

Buttery 
I .ocomotive 

four wiieels driven from a single motor, Ijy a single reduction gearing, to opsr-
r either battery or trolley. 
•ical parts all accessible for inspection, adjustment, removal or renewal, 

side openings, without touching the battery box, 

geld windings provide two operative siJeeds without resistance, permitting use 
imailer rheostat and consuming less current in starting a load, 
feet of length are included a battery of 36 kilowatt-hour capacity, and ample 
it the ends. 
J bumpers and spring mounting- of the battery box greatly reduce the liability 
UiT to thc ijattery in the rough usage of gathering service. 

t, 40 inches above the rails. Other types for lower reciuirements. 

New Vork, Cincinnati, Denver, Pittsburg, St. Louis, Seattle, 
Charleston, W . Va. , Birmingham (go) 

I' 

BAM) 

~ i IN. DKAlb 

D o r r D u p l e x C l a s s i f i e r , M o d e l " C " (Pa tented) 

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

In c losed c i r c u i t w i t h r e g r i n d i n g machines , i t can be ad jus t ed to m a k e 
close separa t ions be tween 48- a n d 200-mesb. It w i l l pay you to 

become t h o r o u g h l y acqua in ted w i t h D o r r M a c h i n e s . 

812 to 824 C O O P E R BUILDING, D E N V E R , C O L O R A D O 

P A R K A V E . , N E W Y O R K 16 S O U T H S T R E E T , L O N D O N 



' H E scope of Link-Bel t labor-saving 
equipment is so great that there is no 
hne of industrial activity which can­

not be made more efficient, more produc­
tive, and operated more economically, by 
the adoption of Link-Bel t devices. 

That equipment includes all classes of 
c o n v e y i n g and e l eva t ing mach ine ry , 
electric hoists,locomotivecranes, coal and ash handling 
iystems, min ing equipment, coal storage systems, 
ivater-intaice traveling screens, a!i types of conveying 
ind power transmission L i n k - B e l t , sprocket wheels, 
iilent chain drives, etc. 

We maintain a large staff of engineers at each of our 
plants, who w i l l gladly render you advice and assistance 
in bringing you mine up to the highest possible degree 
of mechanical efficiency. 

P H I L A D E L P H I A C H I C A G O 



A caatinst for ono of the 
hugo wator-whctl driven 
j;oncriitorF4 instEilted in tiie 
Mississippi UiVHi- Power 
Company's plant at Keo-
iiiik. This installation wiJl 
ultimately consist of thirty 
of those machines, irivina 
a totai capacity of 2Uj,m 
kilowatts (300,000 liorse-
power). It is the largest 
hydro-elei'tric development 
in the world. The General 
Electric Conipany huiids 
gonarators for ii ater-wheel 
drive in sines raniriniffrom 
37!* to 32.MO kilowatts and 
the aggregate capacity of 
G - E units now in succeBs-
fnl operation is in excess of 
four million horse-power. 

EL E C T R I C A L energy generated by water power 
has grown to be one of our greatest natural 

resources—and we have only begun to reach its 
possibilities. It mines and refines our ores, turns the 
wheels of industry, drives our Street cars and lights 
our cities and towns. The power obtained from 
Nature saves many million tons of coal every year. 
At first tbe field of its utilization was limited by the 
distance electricity could be transported. But soon 
research and engineering sliil! pointed the way to 
larger and better electrical apparatus necessary for 
high-voitage transmission. Then ingenious devices 
were invented to insure protection against lightning, 
short-circuits, etc., which cause damage and interrupt 
the service. And now all over the country a netwodi 
of wires begins to appear, carrying the magic power. 
The General Electric Company, with its many years' 
experience, has piayed a great part in hydro-electric 
development. By successfully co-ordinating the in­
ventive genius of the company and its engineering 
and manufacturing abilities, it has accompiished 
some of the greatest achievements in the production 
and application of electrical energy. 
The old mill wheel of yesterday has gone. Today the 
forces of immense volumes of water are harnessed 
and sent miles away to supply the needs of industry 
and business and the comforts of the home. 

9S-139B 

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 Immediately 

Y OU hear miners everywhere now-a-days saying that Waugh drills "set the 
pace" for all mining drills. They know that since first entering the rock 

drill fteld Waugh drills have taken and held the lead. 

One reason for this is that before they are shipped from the factory the(SQ 
drills are thoroughly tested in hard granite and have proven their ability to 
keep on holding the lead and "setting the pace." 

Is your mine "all-Waagb 

DENVER, COLORADO 

. . . J 



We 
Western Chemical 
Manufacturing Co, 
General Chemical Compmy^ Successors 

Manufacturers of 

COMMERCIAL SULPHURIC, 
(Any Strength including Oleum) 

MURIATIC and NITRIC ACIDS, 

MIXED ACID, 
(Any Formula) 

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

STRICTLY CHEMICALLY PURE 

SULPHURIC, HYDROCHLORIC and 

NITRip ACIDS and AMMONIA, 

AQUA and ANHYDROUS AMMONIA, 

SALT CAKE and NITRE C A K E 

GRADE A ELECTROLYTIC ZINC, 

WESCHEMCO BRAND, and ZINC DUST 

Buyers of 

MIXED ZINC-LEAD-IRON SULPHIDES 

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