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T h e uoed of w o r k i n g lahora tor ies i n 
m e t a l l u r g y and ore d r e s s ing f o r schools of 
mines i s gene ra l ly conceded. A s to j u s t 
wha t the scope of such labora tor ies . shal l 
be, however , thc agreement is not unani­
mous. 

A t some schools i t i s he ld tba t the s m a l l 
labora tory , "where the g ram, ounce or pound 
is the un i t of w e i g h t to be operated upon, 
serves tbe ent i re p i i rpose of schoo l ins t ruc­
t ion, and tha t p r i n c i p l e s can be as f u l l y 
apprec ia ted by w e l l conducted s m a l l scale 
opera t ions as b y those conduc ted upon a 
w o r k i n g scale. 

A t other in s t i t u t ions the t endency is i n 
the e x t r e m e l y opposi te clirecLion, and com­
m e r c i a l scale mach ines are b e l i e v e d to be 
the on ly ones tbat w i l l serve the purpose. 

It may , perhaps, be w e i l to add here tha t 
l oca t ion has m u c b to do w i t h tbese v iews , 
the f o r m e r op in ions gene ra l l y b e i n g he ld 
where the l abora to ry i s d i s tan t f r o m the 
ore supply , w b i l e tbe la t te r is he ld by the 
in s t ruc to r s who are able eas i ly to ob ta in 
des i rable ore i n c a r l o a d lots. 

A t one w e l l k n o w n schoo l tbe scale f o r 
w o r k i n g opera t ions i s a ma t t e r of depart­
m e n t a l op in ion o n l y ; one depar tment oper­
a t ing on a s m a l l l abora to ry scale, w h i l e the 
other operates on a m u c h la rger scale, 
u s ing m a n y c o m m e r c i a l size mach ines , and 
adop t ing tha t s ize even t hough remote f r o m 
a source of ore supply . 

I n generat i t m a y be sa id that ore dress­
i n g operat ions are f a r more l l ex ib l e than 
m e t a l i u r g i c a l , and m a k e poss ib le a commer­
c i a l scale t rea tment under cond i t ions ap­
proachable i n m i n i n g schools . T h i s is 
l a r g e l y because of tbe f a c t tba t i n ore dress­
i n g i t i s poss ib le to w o r k on sbor t s h i f t s 
because the va r ious m a c h i n e s soon reach 
condi t ions of n o r m a l r u n n i n g and q u i c k l y 

* F i ' o m the "Western C h e m i s t and M e t a l ­
lu rg i s t , October , 1909, w i t h a l t e ra t ions i n 
tbe p lans s ince that t ime . 

respond to v a r i a t i o n s of ad jus tment , and 
fu r the r , the m a t e r i a l unde rgo ing concentra­
t i o n does not lose i ts i f l en t i ty , a n d , except 
f o r r educ t ion i n size, m a y be res tored to 
i ts i n i t i a l c o n d i t i o n by c a r e f u l m i x i n g , w h e n 
i t is ready f o r another cycle . 

O n the other hand, the c o m m e r c i a l un i t 
of most m e t a l l u r g i c a l devices is so large, 
the i r capac i ty so great, and the t i m e re­
qu i red to reach a n o r m a l c o n d i l i o n of oi iera-
t ion S3 long, t l ia t aside f i 'om other ol)jec-
t ions. a c o m m e r c i a l s i ze m a c h i n e is a lmos t 
prohibi tecL , These o l i j ec t ions app ly espe­
c i a l l y to f u r n a c e operat ions , but i n m a n y 
other me ta l lu rg ica ] opera t ions they are i m ­
por tant f ac to r s . A t the same t ime, as 
s h o w n by succes s fu l opera t ion i n severa l 
schools , much va luab l e exper ience can be 
ga ined by the r u n n i n g of r e l a t i ve ly s m a l l 
f u r n a c e un i t s . A t the Co lo rado Schoo l of 
M i n e s , a f e w years ago, i n connec t ion w i t h 
t he i r thesis w o r i i , a s m a l l group of seniors 
made a number of succes s fu l mat te runs i n 
an e ight- incb b las t fu rnace , g a i n i n g expe­
r ience and conf idence ot great va lue to 
tbem. 

S m a l i scale l abo ra to ry operat ions are i n ­
va luab l e and cannot be d ispensed w i t h , but 
whereve r poss ib le i t seems h i g h l y desir­
able, also to operate on the l a rger scale. 

W h e n the ])resent a d m i n i s t r a t i o n of the 
Colorado S c h o o l of M i n e s took ho ld of af­
f a i r s seven years ago the equipment f o r 
ore d r e s s ing and m e t a l l u r g i c a l w o r k was 
e x t r e m e l y meagre, and i t became necessary 
to t ake steps to i m p r o v e th is cond i t ion . 
C a r e f u l l y o rgan ized in spec t ion t r ips were 
ins t i tu t ed , and tbe espec ia l ly f a v o r a b l e loca­
t ion ot the s choo l w i t h re fe rence to success­
f u l ope ra t ing plants , was made use of to 
the f u l l e s t extent poss ible . T b e s m a i l scale 
appara tus was added to; and a course of 
ore d ress ing and m e t a l l u r g i c a l exper imen­
t a t i o n mapped out. 

T h i s was good as f a r as i t went , but s t i l l 
there was s o m e t h i n g l a c k i n g . T h i s w a n t 
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m a e h 4 ? " ? h f ^ ^ V ? P - ^ - ^ " o n of i n d i v i d u a l 

o r . ^ ^ t . . e . ™ . , f sssr i „ f 

he™ T """" tal'e prov L 

^ T J I L S e r i r t 

-••.Se-s.-i^Sfr:^-

c X r ? \ ^^'• '^^ °f "^hat m i g h t be 
ca l l ed genera l spec i f i ca t ions , " i n w h i ? h the 

p a r t i c u l a r points ' necessa ry i n such a ni^n-
wei-e ment ioned , and mos t of the u.m-r f 
m e ? " V ? " - ^ ^ ^ ° ° ^ ^aehTnes wS-e 

S i b u S ^ ; i ? J ^ ? e ' i S % o ^ ^ -
and severa l ^,Ll • suggestions, 

•gleaned as a ^^^^^^ 

Shepard , ass is ted by ? r 7 ' ' ^ ^^'^ 
the nincc mnr, •'̂  i-*" G ' o m m o n of 

S ^ l ^ s . t g S r " wl?h t ^ " ^ " - n ^ ^^'^^"^ 
ences w i t h the meta nT ^ J'-eqaent confer-

the seS^o?. T h ^ s e JS ; ?? . / "^^^ ' *^^"^ 

S 3 t̂ JTt ^r?^^ ^ l a e e ? i f l>ected tba t c r i t i c i s m s ca l l ed f o r iu thT 

e ^ n i S S Z s " — W i ? ! ' 
M^hat we wLnt^?« , f - m ^ ' ^ " ^ Pa r t i cu la r s . 

the m m m g f r a t e r n i t y at la rge 

Detailed Description of Plant.* 

mumm 
able to r u n in t h e m i f e s i i -

o v e ^ V ^ T u T ; " ? ' , ^ ' " " ^ ' ^ ' e i ther 

as 'SdL^at fl i ' r th? ;Tan^s ' \ ; t ^ - "^^ 

steel . - f '^'^^^^ bins are o? 
steel, 2d tons capaci ty , w i t h hopper b o t t o m , 
and s w m g i n g draw-off gates w u , 

• used v a r i o u s l y f o r recefvTng ore s fo i aLe o? 

Forfhe '^melTlngTm?""^^ °^ ^^"^ 

Crushing Unit. 

T b e ore i s d r a w n f r o m tbe bin i n t n « i c 

to t L n S t V L ' ' ^ " , ' ' ^ 7 ^ ^ ^ ^ ^ ^ desired, 

dumped OV? "eiTher i r ' " ' ' - "Z-"™'̂ '̂  ^^"^ 

™ L r bIî ;;w.n̂ L̂ d̂̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂  

^ D e s c r i p t i v e pa r t bv M r p n rt 
Co lo rado S c h o o f of S „ ? ^ 5 o 7 
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g r i z z l y and tbe c rushed p roduc t can be de­
l i v e r e d i n to separate cars i n o rde r to , , 
t e rmine the percentage of r a w or ; 
m i n e ore that needs no c r u s h i n g . T I 
room at th i s po in t f o r f o u r cars , so i f 
bo th c rushers are r u n n i n g a l l produc , can 
be kep t separate ; or, i f des i red , a l l can be 
laundered to one or t w o cars . T h e c rushed 
ore i s t r a m m e d out, w e i g h e d as above i n d i ­
cated, and e leva ted e i ther back to another 
b in , o r f a r t h e r up in to the t r a v e l i n g b i n of 
the s a m p l i n g uni t . 

T b e mach ines of th i s un i t are t w o 3' b y 8' 
taper bar g r i zz l i e s , one s tandard 7" by JO" 
B l a k e c rusher and a N o . 2 Gates gy ra to ry 
c rusher o r i t s equivalent . Space bas been 
l e f t f o r tbe a d d i t i o n of a t h i r d g r i z z l y and 
crusher , as w e l i as ample floor space f o r 
w o r k i n g and m a k i n g ad jus tmen t s . 

Sampling Unit, 

Tn th is un i t there i s a w i d e range of pos­
s i b i l i t i e s as to flow of ore, so tha t each ma­
chine c a n be t r i ed out aga ins t the others 
i m d e r i d e n t i c a l cond i t ions . T h e ore i s re­
ce ived i n a hopper-bot tom t r a v e l i n g s tee l 
b in of 5 tons capac i ty , m o v e d by a motor , 
so that i t m a y be d i scharged by a p lunge r 
feeder in to any one of tbe three s a m p l i n g 
machines , v iz . , a V e z i n , B r u n t o n or Snyder . 

T h e r e j ec t f r o m the sample r s passes to 
a n ore car and the sample i s g round i n a 
set of 12" by 30" r i g i d ro l l s w i t b feeder at-
-tacbed. I f th i s sample is s m a l l enough, the 
subsequent c u t t i n g d o w n and g r i n d i n g can 
then be done b y b a n d ; but i f too large, the 
sample can be e leva ted i n a 6" b y 4" bel t and 
bucke t e leva tor d i r e c t l y in to the hopper of 
one of the other samplers , and the sample 
tbere ob ta ined f u r t h e r r e g r o u n d i n a Samp­
son crusher , l abora to ry c rusher o r s amp le r 
g r inder , aud . f l n a l l y cut down by Jones r i f ­
fles or s i m i l a r devices . I n th i s w a y a sam­
ple of any des i red s ize can be obta ined, 
regard less of whe the r the l o t be so la rge 
as to requ i re two or more cut t ings , o r so 
s m a l l tha t one c u t t i n g w i l l suff ice . T h e 
t r a v e l i n g b i n can de l ive r to a n y s a m p l e r ; 
any s amp le r to the r o l l s ; the ro l l s to the 
elevator, and tbe e leva tor to any sample r 
aga in , so that w i t h the excep t ion of the 
final s p l i t t i n g and g r i n d i n g of tbe sample , 
the ent i re ope ra t ion m a y be made auto­
ma t i c . W h e n the sample i s s m a l l and i t i s 
des i rable to o m i t the use. of tbe bel t and 
bucke t e levator , the ro l l s are h i g h enough 
to d i scba rge in to an ore car w h i c h can then 
be e levated and dumped in to tbe hopper 
of a sampler . T b e to ta l re jec t , or tbe 
ent i re l o t m i n u s tbe sample , c a n n o w be 
re tu rned to tbe o r i g i n a l b i n , thence to be 
d r a w n oif as des i red , o r i t c a n be sent 
d i rec t to one of the f o u r b ins be low. 

Stamp IVIiM Unit. 

T b i s un i t conta ins a s t andard 850-pound 
5-stamp bat te ry , and a ba t t e ry of two N i s -
sen s ing le s tamps. E a c h ba t te ry bas i ts 

o w n s tee l b i n and feeder , and i n f r o n t of 
bo th runs a t r a c k on w h i c h the pla tes are^ 
.mounted so tba t they m a y be used inter­
changeab ly w i t h e i ther bat tery . A - P i e r c e 
ama lgama to r and a m e r c u r y or a m a l g a m 
trap f o r m the res t of the equ ipment of th i s 
uni t . 

It i s in tended to have tbe t w o i 'Nissen 
s tamps of w i d e l y d i f f e ren t types, ' a n d / t o 
have the 5-stamp ba t te ry of modern^ con­
s t ruc t ion , and so bu i l t tha t va r ious condi­
t ions c a n be t r i ed , such as he igh t of drop, 
d ischarge , etc, 

T b e t a i l i n g s f r o m the plates or amalga­
m a t o r w i l l be l aunde red to a s m a l l sump i n 
the floor w b i c b feeds a , c e n t r i f u g a l pump 
d e l i v e r i n g to the c l a s s i f l e r sys tem. T b e 
la t te r w i l l be descr ibed under the concen­
t r a t i n g uni t . 

Roll Crushing Unit. 

T h e r e are so m a n y poss ib i l i t i e s f o r 
chang ing tbe flow of ore t h r o u g h th i s un i t 
tbat on ly a d e s c r i p t i o n of the genera l 
scheme and a f e w possible a r rangements 
w i l l be descr ibed . T h e p r e v i o u s l y c rushed 
and s ampled ore is de l ive red in to the 15-ton 
ore b in , whence i t i s f ed a u t o m a t i c a l l y b y 
a p lunger feeder to a 10" be l t and bucke t 
e levator and de l ive red to the flrst of a t r a i n 
of three 86" by 6' r e v o l v i n g screens. Over ­
size f r o m N o . 1 screen or t r o m m e l i s sent 
back to a set of 14" b y 27" s p r i n g ro l l s w h i e h 
d i scha rge in to tbe same elevator , U nde r ­
s ize goes to N o . 2 t r o m m e l and i ts under­
s ize to N o . 3 t r o m m e l . Ove r s i ze f r o m N o . 
2 t r o m m e l can be sent to e i ther a 3" 6-com-
par tmen t R i c h a r d s pu lsa tor j i g , or a s ingie 
4-compar tment a l l - i ron H a r z j i g ; or i t m a y 
be r eg round i n any one of the va r ious re­
g r i n d i n g devices to be men t ioned la ter . 
Ove r s i ze f r o m N o . 3 t r o m m e l w i l l go to the 
j i g no t f e d by N o . 2, w h i l e the unders ize 
f r o m N o . 3 w i l l go to the c l a s s i f l e r sys tem. 

T w o Impac t sc reens i n t a n d e m w i l l be 
in s t a l l ed as shown, and used in te rchange­
ably , or i n p a r a l l e l w i t h N o . 2 and N o . 3 
t rommels . T h e f o r m e r w i l l be equipped f o r 
e i ther we t -or d ry w o r k , and both t b e y and 
the three t r omme l s w i l l be p rov ided w i t b 
e x t r a screens on f r a m e s , so tha t the m e s h 
of any screen can be changed w i t h v e r y 
l i t t l e t rouble . 

,Iig m i d d l i n g s or t a i l ings , or both, f r o m 
e i ther or bo th j i g s can be reg round i n any 
one o f - t h e f o i l o w i n g dev ices ; 

1. A set of 14" by 27" r i g i d ro l l s so located 
as to d i scharge in to e i ther the 10" e leva tor 
or the c e n t r i f u g a l pump sump. 

2. A SVz' H u n t i n g t o n m i l l d i s cha rg ing ' as 
above. 

3. A C h i l i a n m i l l d i s c h a r g i n g as 
above. 

4. A set of 5" x 8" T r i p l e x ro l l s . 
5. A s m a l l b a i l m i l l . 
T h e las t t w o w i l l p robab ly d i scba rge to 

the sump. 
F r o m the genera l a r r angemen t of t h i s 

un i t i t w i l l be seen tba t : 
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both h." ' ' ^ m i d d l i n g s or t a ibngs , or 

t-ysteni to be caught on the flne j i g 
be -lig; proriucts to be re t reated can 
be l e g r o u n d m any one of flve machines , 

c t / L l f i '" '"f^"^^ Pnmpea d i r ec t l y to the c l a s s i f l e r sys tem. 

I n short, any two mach ines of s i m i l a r 

S t r t f ' " ' " ' ^ l ' ^ ^ - ^ " * ^ ! nnder ex­
act y tbe same ccnr l i t ions , o r in ser ies thns 
gmng ample o p p o r t i m i l y to compare S e 
?e7em f ' ° ' ^ ' " " " ^ mach ines on m ' l e r en t c lasses of w o r k 

Classifier System and Concentratinq Unit. 
At tlte head of the c l a s s i f i e r sys t em is 

a cone t h i c k e n i n g tank, 48" i n d i a m e t e ? of 
the bottom-draw-off, r i ^ - o v e r f l o w t v p f A s 

l e c t i y w i t h the nnders ize t rom the l-i^.^ 

s m a i j snmp. A n except on to th is nrocpri 
ure m a y be made hy L i f t i n g the t Sem 
ng. and send ing f h o feed fr<Tm the s. ' een 
o a 3-compartment sp i t zkas t en whose p,cK 
cts go d i r e c t l y to tbe tables . W h i n the 

J i H o ^ a r ' V ' t h i c k r e T p S , 
IS red to a 3 6-compar tmcnt R i c h a r d s n,i 

e b n g bel t screens or two K i n g r e v o l v i n -
screens In any case e i ther of the woe nets 
can be l anndered to any table des i red T h e 
to a n T t ^ r . h " t h i c k e n i n g tank w i l l go 
m-obab1v h ' o^'t'i-flow f r o m w h i c h w i l l 
p i o l a l l y he c l ea r enongh to d i sca rd and 

t a b l e ? ^^'^^ the s l ime 

N i n e c o n c e n t r a t i n g tables and sHmers are 
s h o w n m the p l a „ . w i t h r o o m p rov ided f o r 
s eve ra l others . T h e proposed eq p n e n 
cons is t s ot two W i l f l e y tables, two Ca?d 
tables, one each of the O v e r s t r o m , De i s t e r 
or '''''''''' ^ ^ -'"^^ Soi 
or F r a e vanner , and an A k i n s & E v a n s 
s l i raer or some other canvas table 

h a l i J i * " f f ^ ^ ' e i - s p i r a l sand pnmp w i l l 
hand le any table p roduc t f o r regr indin!? 
p u m p i n g i t back to a n y one of the I'egr n £ 
n g devices men t ioned before, so that i t m a y 

t a b l e ? ' ' ' 5 « \ - / ^ - « a t m e n t on the s ?me 

fo f u r t h P f ^ y ^ " ^ d « " " i t 
h a t P . . '•̂ '̂̂ e table concen-
t ia tes are shove led f r o m the boxes d i r ec t l v 
m t o cars and t r a m m e d to a s t eam I r v i n g 

to a n o ' T f ' ' ^ ' ^ ' ^ ^'^"^ "^^^ '^^ t r a n s f e J ed 
s?red • ' ' ' ' ' ^ Po t" t de-

g i v i n g a m a g n e t i z i n g roast. T h i s is f o l ­
l owed by a c o o l i n g cy l inde r . A f ine g r ind ­
i n g dev ice of some soi-t w i l l be i n s t a l l ed 
here, as w e i l as a set of C o l u m b i a n v ibra t ­
i n g screens f o r d ry work . T h e screened 
products can then lie treated i n a n y ono of 
the machines , be ing fed by hand i f the l o t 
.s sman, or hand led by the overhead t rack . 

T h e equipment as shown i n the nla i i in 

m and " Z r " ^ ^ " h e ? : 
I o . fn?- ^ B l a k e - M o r s c h e r elec-
t i o s t a t i c separator , a Sut ton , Steele & 
Steele d ry concent ra tor and a E e h i l n j d n -
concent ra tor . A l l of these mac nes a c 
" f the s m a l l , o r l abora to ry s ize 

t h e room c o n t a i n i n g the d ry concent ra-

s t ^ i n f e i r p a r t i t i o n con-
s t i u c t e d f o r the most par t of glass . 

Cyanide Unit. 
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Dry Concentration Unit. 

cnmes f o r d r y concen t ra t ion . It i s a r 

Zool -^^ d i scha rge S -
l e c t l y in to the f eed hopper o f . a c y l i n d e r 
Which can be used e i ther f o r d r y i n g o i o r 

S ince c o m m e r c i a l cyanide tests can he 

=^rsnsro^-^r~ 
5V/p^t-T^ 

n^edLsrSac^J ' ' ^ ' ' ' ' ^ "^'^ ^"^^^ 
be'^a^-'^T.'^'r^' ^ ^ ' ' ^ l ^ ^ ^ t of tb i s un i t w i l l 
4' hv IA' ? " f ^ ™^'*^^t tnbe mill, and a 
L f / r ' ' • ' ' ^ v ' " ' ' ^ ' ' be l t -dr iven tube m i l l 
bo th f o r g r m d m g the s a r d to s l ime i f s u c h 
t r ea tmen t i s des i red. A c e n t r i f u g a l p u m 
s p rov ided to take the o r i g i n a l f eed o? tTie 

tube m i l l d ischarge, a c c o r d i n g to the n an 

a D o n - c l a s s i f l e r or a R i c h a r d s sand-s l ime 

of VA \ """''^ mach ines a I or l a b o r a t o r y s ize. 

S i i m e m a y be t reated i n a 6' by 5' con ica l -
bo t tom ag i t a t i ng and t h i c k e n i n g t ank wS' 

t r P n t i t h i c k e n e d produc t can t hen be 
1.nm fin " ' ' '^ '"^""^'^ Bu t t e r s vac : 

f f ' ^ ^"^'t Pi-essure filter T h e 
three la t te r mach ines are s m a l l s izes. 
H , i i ~ ^ ,^"d. .™ay '^e re turned to one of the 

l e s L d o r " ^ ^""^^^ t rea tment s 
desned . or m a y be t reated i n a fllter-bor-
tom, sand- leach ing t ank 

F o r p r ec ip i t a t i on of the gold f r o m n r e -
nan t so lu t ion , z inc shaving's m a y be S l 
"L^j '^-^"'^Partment z inc box mounted di 
l e c t l y over the sump tank, or z inc dust 
p r ec ip i t a t i on m a y he used fo lowed by fl ter 
p ress ing . It i s f n r N i e r p lanned to p rov ide 
"'^TJ^I- ^l^ '^trolytic- p rec ip i t a t i on 

A l l t a ihngs f r o m this un i t w i l l be s lu i ced 
out t h rough a large cement- l ined l aunder to 
be loca ted under the floor 

w i n f ^ ^ " c b l o r i n a t i o n w o r k also 
w i l l be i n s t a l l ed i n th is uni t , and space has 
been^ p rov ided f o r add i t i ona l leaSing d ? 

Smelting Unit. 

A s p r e v i o u s l y s tated, a number of b ins 
at the head of tbe m i l l w i l l be r e se rved f o r 
the storage of f u e l and fluxes. T h e un i t 
is d i v i d e d into" two sub-units or sect ions, 
viz . , the r o a s t i n g sec t ion and tbe s m e l t i n g 
sec t ion proper . 

In the r o a s t i n g sect ion are a hand rever­
bera tory fu rnace and an E n g l i s h cupe l l a t idn 
f u r n a c e . T h e hand r e v e r b e r a t o r y w i l l have 
a h e a r t h a rea of about 4' by 9' w i t b r a b b l i n g 
doors at each sirte. T h e cupe l l a t ion fu r ­
nace w i l l be of tbe type nsed i n tbe M a s s a -
chuse l t s Ins t i tu te of T e c h n o l o g y . It can 
be adapted to m a n y uses by c h a n g i n g the 
nature of tbe hear th , and w i l l be used f o r 
h i g h roasts , cupe l l ing , and m a k i n g b l i s t e r 
copper. B o t h of these fu rnaces can be 
cha rged f r o m cars on an upper l e v e l and 
d i scharged into others on the g round floor. 

T b e equ ipment of the s m e l t i n g sec t ion 
p roper bas not been decided upon def in i te ly , 
but i t w i l l cons is t of s m a l l f u r n a c e s and 
roas ters of va r ious types. T l i e b las t fur ­
nace w i l l be rec tangular , of I S " by 36" cross-
sect ion, and water - jacketed i n sec t ions to 
]>ermit of easy d i s m a n t l i n g . A t r a c k w i l l 
he p laced undernea th the fu rnace , and i t 
w i l l be so a r ranged tha t the c ruc ib l e used 
i n lead s m e l t i n g can be changed f o r t i ie 
l i e a r l b used i n copper s m e l t i n g by r u n n i n g 
the one out and the o ther in to p lace . T h i s 
idea w i l l be ca r r i ed out as f a r as poss ib le , 
w i t h a v i e w to m a k i n g the one f u r n a c e 
serve f o r e i ther lead or copper w o r k . 

A, b lower f o r compressed air , and the 
necessary fo rebea r tb . mat te and s l ag pots, 
and other accessor ies w i l l be i n c l u d e d i n 
the equ ipment of th i s uni t . 

Laboratory Unit. 

T b i s uni t , l oca fed i n the corner of the 
b u i l d i n g neares t the present schoo l bu i ld ­
ings , and a d j o i n i n g the s a m p l i n g unit , w i l l 
be equipped w i t l i desks f o r c h e m i c a l w o r k , 
assay fu rnaces , ba lances , etc. T b e clean-up 
r o o m f o r the ba t te r ies and cyan ide un i t also 
w i l l be i n th is sec t ion , and w i l l i nc lude 
a m a l g a m a t i n g pan, clean-up p a n and a re­
tor t and b u l l i o n m e l t i n g f u r n a c e . 

T b e r o o m m a r k e d R p r e M e t a l s L a b o r a ­
to ry i n the floor p lans w i l l be used, as i m ­
p l i e d by i t s name, f o r e x p e r i m e n t a l w o r k 
on misce l l aneous and ra re meta ls . 

Experimental iVl achines. 

T h e s m a l l s ized, or expe r imen ta l ma­
ch ines w i l l be loca ted i n e i ther the present 
ore-dress ing la l io ra to r ies in S t r a t t on H a l l 
of M e t a l l u r g y , or m o v e d in to the r o o m ad-

j o i n i n g the cyanide unit , m a r k e d i n the p l an 
" E x p e r i m e n t a l M a c h i n e s . " These mach ines 
m a y be nsed f o r p r e l i m i n a r y tests pr ior to 
the r egu la r m i l l tests. 

General Considerations. 

A m p l e space bas been p rov ided i n the 
m i l l to i nc lude n e w l y i n s t a l l e d mach ines i n 
any flow-sheet. Bes ides thc w a t e r p i p i n g 
necessa ry f o r the opera t ion of i n d i v i d u a l 
machines , va lves and n ipp les w i l l be pro­
v ided at conven ien t places f o r flushing and 
c lean ing , and a l l floors are des igned w i t h 
dra ins and su f f i c i en t slope to t ake care of 
tbe water . A i r w i l l be on tap f o r c l e a n i n g 
up mach ines ope ra t ing on d ry ore. A beat­
i n g p lan t of ample s ize w i l l be i n s t a l l ed as 
s h o w n i n the p lan . T h e m i l l w i l l have 
ample n a t u r a l l i g h t anr^ ven t i l a t ion , but 
e lec t r ic l i gh t s w i l l be d i s t r i bu t ed at con­
ven ien t places so tha t there w i l l be pe r f ec t 
l i gh t at a l l t imes . I na smuch as i n a mi l t 
of th is k i n d a cons iderab le po r t i on of the 
p l a n w i l l be id l e at va r ious t imes, a l l laun­
ders, t anks and f r a m e s suppor t ing mach in ­
e ry d o i n g we t w o r k w i l ] be cons t ruc ted of 
steel, as wood w o u l d e i ther ro t or w a r p 
bad ly . T h e wa te r supp ly w i l l be f r o m w e l l s 
sunk near the bed of C l e a r Creelc. whence 
i t can be e levated to t anks c o m m a n d i n g the 
en t i re p lant . S e t t l i n g ponds and sump t a n k s 
can be p rov ided be low the m i l l , f o r the set­
t l i n g of t a i l i ngs and r ecove ry of water . 

E l e c t r i c a l power i s supp l i ed f r o m the cen­
t r a l power p lan t of the school . Spec i a l care 
has been exe rc i sed to m a k e s a m p l i n g ac­
curate and a i i so ln te ly f r eo f r o m the possi­
b i l i t y of se l f -sa l t ing. . Independent motors 
w i l l be used f r e e l y and w e i g h i n g and meas­
u r i n g appara tus providert generous ly i n or­
der to de te rmine power and wa te r consump­
t ion and ac tua l capac i t i es of the va r ious 
mach ines i n use. C o m p a r i s o n of mach ines 
w i l l be poss ib le under i d e n t i c a l condi t ions , 
and a l l poss ib le va r i a t i ons ot prac t ice , log i ­
ca l and i l l o g i c a l , w i l l be made poss ib le by 
tbe scheme of i n s t a l l a t ion , the keynote of 
w h i c h is " f l e x i b i l i t y . " 

W h e n we flnally have adopted onr p lans , 
and have erected and equipped our bu i ld ­
ings , we f e e l tha t the Co lo rado S c h o o l of 
M i n e s w i l l l ie i n a p o s i t i o n to render to the 
m i n i n g i n d u s t r y such se rv ices as s h a l l p lace 
ber name b i g l i on the r o l l of honor . 

A f t e r cons iderab le delay m a c h i n e r y and 
s t r uc tu r a l s teel are r a p i d l y be ing de l ive red 
at the site, where founda t ions and snnips 
are a l ready completed , but w i t h o u t doubt 
t h e In i i l d ing w i l l be enclosed and under roof 
before w i n t e r and m u c b of the i n s t a l l a t i o n 
w i l l be i n place by ea r ly sp r ing . 
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X g L ^ - G O L D E N , C O L O . , O C T O B E R , 1910 { 

Editor ia l 
A s a m a j o r i t y of the member s of tbe 

A l u m n i A s s o c i a t i o n are p robab ly un in­
f o r m e d m r e g a r d to the new wor l t and p lans 
of the A s s o c i a t i o n , a b r i e f r e sumg of the 
w o r k o u t l i n e d b y the E x e c u t i v e C o m m i t t e e 
w i l l not be out of p lace i n tbe i n i t i a l num­
ber of the M a g a z i n e . A t a m e e t i n g of tbe 
A s s o c m t i o n l a s t s p r i n g i t was decided to t r y 
to o rgan ize tbe graduates of the schoo l in to 
a sohd body f o r the m u t u a l bene i l t of the 
m e m b e r s themse lves and the genera l we l ­
f a r e of the school . T o do th i s i t was de­
c ided to employ an a l u m n u s of tbe s c hoo l to 
act as A s s i s t a n t Secre tary , one who could 
devote su f f l c ien t t ime to the w o r k to c a r r y i t 
to the des i red end, 

T b e dut ies of the A s s i s t a n t Sec re t a ry are 
to t ake care of the correspondence, conduc t 
the a f f a i r s of the C a p a b i l i t y E x c h a n g e , edit 
and manage the M a g a z i n e . T h e M a g a z i n e 
IS to be a m o n t h l y paper devoted to techni ­
c a l a r t ic les , an abs t rac t of new books and 
cur ren t a r t ic les , school a f fa i r s , a th le t i c s 
and a l u m n i notes. F o r the present i t w i l l 
be p u b l i s h e d m o n t h l y d u r i n g the col lege 
year . It i s expected tba t the M a g a z i n e w i l l 
be the means of b r i n g i n g the members of 
tbe A s s o c i a t i o n c loser together . T o m a k e 
th i s w o r k poss ib le the B o a r d of T r u s t e e s 
have agreed to p a y the grea te r par t of the 
A s s i s t a n t Secre ta ry ' s s a l a ry , the A s s o c i a ­
t i on p a y i n g the balance . A s tbe s a l a r y i s 
s m a l l , the r e tu rns f r o m a d v e r t i s i n g above 
expenses of p u b l i c a t i o n are to be g i v e n the 
A s s i s t a n t S e c r e t a r y to he lp out his sa la ry . 
• T o he lp m a k e the M a g a z i n e a suceess, 
P r e s i d e n t A l d e r s o n and member s of the 
F a c u l t y are a i d i n g i n e v e r y w a y possible . 
A v a l u a b l e pa r t of the paper w i l l be the 
abs t rac t of cu r r en t a r t i c les p repared by 
member s of tbe F a c u l t y . T h e graduates of 
the s choo l are urged to do t he i r par t and 
con t r ibu te a r t i c l e s w h i c h w i l l be of inter­

est to the a l u m n i and under graduates . 
E a c h graduate of the s c hoo l w i l l r ece ive a 
copy of the paper each mon th . T o in su re 
r e c e i v i n g the M a g a z i n e i t w i l l be necessa ry 
f o r t h e m to send a pos ta l c a r d n o t i f y i n g the 
A s s i s t a n t Sec re t a ry of changes and address . 

So f a r the C a p a b i l i t y E x c h a n g e bas been 
s u c c e s s f u l i n a l i m i t e d w a y only . T o m a k e 
i t s u c c e s s f u l e v e r y m e m b e r of the A s s o c i a ­
t i o n must , w h i l e s e e k i n g a place, keep the 
A s s i s t a n t Sec re t a ry i n f o r m e d of his move­
ments and tbe resu l t s of c o m m u n i c a t i o n s 

' w i t b p rospec t ive employers . I f y o u shou ld 
l eave a p lace n o t i f y h i m of tbe v a c a n c y at 
once, g i v i n g a b r i e f de sc r ip t i on of the 
dut ies , condi t ions , and wages pa id . T h e 
A s s i s t a n t S e c r e t a r y w i l l t r y to locate y o u i n 
another place, and the i n f o r m a t i o n concern-
m g your o ld p o s i t i o n w i l l be of benef i t to 
ano the r m e m b e r of tbe A s s o c i a t i o n . 

A r e m a r k made by one emp loye r w i l l best 
I l lus t ra te w h y the depar tment bas not been 
a comple te success H i s remar ic was t b i s : 
" T h e t roub le w i t b y o u r C a p a b i l i t y E x ­
change is tba t w h e n we -want a man , y o u 
are not i n t o u c h w i t h a su i tab le one. Y o u 
ask us to w a i t s eve ra l weeks before y o u 
c a n even get i n c o m m u n i c a t i o n w i t b one. 
W h e n we need a m a n we w a n t h i m at 
once." 

A n o t h e r i m p o r t a n t t h i n g to be no ted is 
t h i s : In filling out the r e g i s t r a t i o n b l a n k 
do not neglec t the de ta i l s of y o u r expe­
r i ence . I f you bave m u c k e d , t r a m m e d , 
sor ted ore, d r i l l e d , t imbe red or hand led 
m a c h i n e r y , w r i t e i t on the b l a n k under " R e ­
m a r k s , " g i v i n g a lso the name and l o c a t i o n 
of tbe m i n e . T h e same i s necessa ry i n re­
g a r d to m i l l i n g , sme l t i ng , and eng inee r ing 
m genera l . If y o u have le t ters of recom­
m e n d a t i o n send copies of t h e m f o r filing 
w i t h y o u r b l ank . T h i s appl ies more par­
t i c u l a r i y to the younge r graduates. 
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Athlet ic News 

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

By Coach Stuart. 

T b e f o o t b a l l ru les g o v e r n i n g tbe p l ay of 
tbe 1910 season m a r k a d i s t i n c t i v e and far -
r each ing step i n the deve lopment of the 
"new" or 'open game," and at tbe s ame 
t ime p r a c t i c a l l y dea l a death b l o w to the 
" o l d game" of mass p lays and the "push 
and p u l l " game. T o a p l a y e r of the " o l d 
g u a r d " the game w i l l n o w present m a n y 
queer fea tures , c o m b i n i n g some e lements 
of basket ba l l , soccer s n d E n g l i s h rugby, 
to the exc lu s ion of n e a r l y every semblance 
of tbe game he k n e w ; T-bile to the spec­
ta tor w b o bas been a devotee of the game 
d u r i n g the l a s t f e w years , the game th i s 
f a l l w i l l b r i n g added de l igh t t h r o u g h i t s 
i n n u m e r a b l e k l c l i s and passes and i t s m a n y 
oppor tuni t ies f o r open fleld running. ' 

T o unde r s t and and apprec ia te f u l l y the 
p l ay of 1910 i t w i l l be necessa ry f o r tbe 
spectators to bave a f a i r u n d e r s t a n d i n g of 
the rules, p a r t i c u l a r l y the n e w fea tures , as 
m a n y of t h e m are d i s t i n c t l y n e w and some 
quite incons i s t en t w i t h tbe f o r m e r genera l 
unde r s t and ing of the game as v i e w e d f r o m 
the pub l i c eye. T h e purpose_ of t i l l s a r t i c l e 
w i l l be to po in t ont on ly the new fea tures and 
changes i n the 1910 ru les c o m p a r e d w i t h 
the ru les of 1909. I n d o i n g th i s we w i l l 
flrst take up those ru les a f f e c t i n g tbe gen­
e ra l cha rac te r of the game ; second, those 
a f f e c t i n g tbe " o l d game," and . t h i r d , those 
a f f e c t i n g the "new game" ; s t a t i ng a l l ru les 
as b r i e f l y as poss ible . 

T a k i n g ! up the changes a f f e c t i n g tbe gen­
e r a l cba rac te r of the game, the m a i i d n g 
of the fleld r e tu rns to i t s g r i d i r o n appear­
ance of 1902 w i t b cross fleld m a r k s at i n ­
t e rva l s of flve yards , and no i n t e r s e c t i n g 
l ines p a r a l l e l to the s ide l ines . T b e l eng th 
of the game has been reduced to s ix ty , m i n ­
utes and d i v i d e d in to f o u r per iods of flfteen 
minu te s each, in s t ead of t w o equa l ha lves . 
A t tbe end of the first and t h i r d per iods 
there i s a three minu te s ' rest, d u r i n g w h i c b 
the teams change goals . N o k i ck -o f f i s 
made at tbe b e g i n n i n g of p l ay a f t e r these 
rests, but the possess ion of the b a l l , r e l a t i ve 
spot and n u m b e r of d o w n and the dis tance 
to be ga ined f o r flrst d o w n r e m a i n the same 
as a t the end of t be p reced ing per iod . Be­
tween tbe second and t b i r d per iods there is a 
flfteen m i n u t e rest, at the exp i r a t i on of w h i c h 
the teams change goals and p l ay is s ta r ted 
w i t b a k i c k - o f f ; t he s ide tba t k i c k e d off at 
the beg inn ing of the game then h a v i n g the 
op t ion of k i c k i n g off or r e c e i v i n g the k i c k . 
T h e t eams do not change goals f o l l o w i n g 
a t o u c h d o w n or goa l f r o m the field, as be­
fore , bu t the side scored upon has the op­
t i on of k i c k i n g off or r e c e i v i n g tbe k i c k . 
A p laye r who bas been r e m o v e d f r o m the 
game f o r any cause, except one suspended 
or d i sqna l i f l ed by tbe of f ic ia ls , m a y be re­

tu rned once at the b e g i n n i n g of any sub­
sequent pe r iod . C r a w l i n g bas been def lned 
as an a t t empt to advance tbe b a l l a f t e r i t has 
been dec la red dead, and is now pena l ized . 

T h e f o l l o w i n g new ru les af fec t the " o l d 
game" ; N o p l aye r s of the offense—the s ide 
i n possess ion of the b a l l — m a y use the i r 
hands, arms, o r body to push, p u l l o r ho ld 
on his feet, t b e i r t eammate c a r r y i n g tbe ba l l 
and p layers on sa id s ide s h a l l no t i n t e r l o c k 
i n f o r m i n g in te r fe rence . A n y p laye r mak­
i n g a t a ck l e mus t have one f o o t on the 
g round w l i e n t a c k l i n g . A t least seven m e n 
of the offense m n s t be on the l ine of s c r i m ­
mage w h e n the b a l l i s put i n p lay . A n y 
p laye r on the offense, except tbe two oc­
c u p y i n g tbe c u s t o m a r y guard 's pos i t ions , 
m a y r ece ive tbe b a l l d i r e c t l y f r o m the cen­
te r and advance w i t h i t across the l ine of 
s c r i m m a g e at any point . A n y Idck made 
f r o m a s c r i m m a g e mus t be made f r o m a 
point at l eas t flve ya rds back of the l ine of 
s c r i m m a g e . 

T h e f o l l o w i n g new rules af fec t the "new 
game" and create a new phase of f o o t b a l l : 
A f o r w a r d pass m a y cross the l ine of s c r i m ­
mage at any point , but tbe p l a y e r m a k i n g 
the pass mus t be at l eas t five yards beh ind 
the l i n e w h e n the pass i s made. T h i s ru l e 
is s i m p l y a r e v e r s a l of the cons t i tuen t par ts 
of tbe 1909 ru le tha t a l l o w e d a f o r w a r d pass 
to be t h r o w n f r o m a n y spot i n r ea r of the 
Ihie of s c r i m m a g e , but reqn i red tha t i t 
c ross sa id l ine at least flve ya rds out f r o m 
the center . A f o r w a r d pass mus t not cross 
a l i n e twen ty ya rds i n advance of the spot 
w h e r e the b a l l was put i n play, o the rwise i t 
becomes dead as i t crosses sa id l i ne . T h e s e 
two ru les , toge ther w i t h tbe one r e q u i r i n g 
a k i c k f r o m a s c r i m m a g e to be made at least 
five ya rds back of the l i n e of s c r immage , 
above stated, c rea te two i m a g i n a r y l ines 
k n o w n as the " i m a g i n a r y flve y a r d l i n e " and 
tbe " i m a g i n a r y t w e n t y y a r d l i n e . " T h e for ­
m e r w i l l be p u r e l y i m a g i n a r y , but i t i s tbe 
du ty of the field judge to m a r k tbe la t te r 
w i t h a s m a l l flag t w e n t y y a r d s i n advance 
of the b a l l a f t e r each p lay . T h e t e r r i t o r y 
be tween the de fens ive s c r i m m a g e l ine and 
the i m a g i n a r y t w e n t y y a r d l i n e i s k n o w n 
as tbe " t w e n t y y a r d zone" and d u r i n g k i c k s 
and f o r w a r d passes i t acquires a n u n u s u a l 
s ign i f i cance and m i g h t then be t e r m e d a 
" n e u t r a l zone ." T h a t i s , w h e n the of fense 
t r ies a k i c k f r o m s c r i m m a g e p layers of 
ne i the r s ide m a y i n t e r f e r e i n any m a n n e r 
w i t h t he i r opponents w i t h i n the " t w e n t y 
y a r d zone," and w h e n the offense t r i e s a 
f o r w a r d pass, p l aye r s of ne i the r s ide m a y 
i n a n y m a n n e r i n t e r f e r e w i t h t he i r oppo­
nents w i t h i n s a i d " twen ty ya rds zone" u n t i l 
the b a l l i s caught , except sueb i n t e r f e r ence 
as is neces sa r i l y i n c i d e n t to b o n a flde at­
tempts to ca t ch the b a l l themse lves . 

It thus develops t ha t p layers of the of­
fense r u n n i n g d o w n under a k i c k f r o m 
s c r i m m a g e canno t be i n t e r f e r e d w i t b a f t e r 
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they have crossed the s c r iminage l ine and 
u n t i l they cross the " i m a g i n a r y twen ty y a r d 
l i n e " ; a lso tha t on a f o r w a r d pass the ef­
fo r t s of a l l the p layers w i t h i n sa id " twen ty 
y a r d zone" m u s t be d i rec ted on ly t o w a r d 
c a t c h i n g the b a l l . Ano the r ru le t ha t shou ld 
have the ef fec t of p r e v e n t i n g i n j u r i e s pro­
v ides tha t no p l a y e r of e i ther s ide, w h i l e i n 
the ac t of c a t c h i n g a f o r w a r d pass, s h a l l 
b e . t ac lded , t h r o w n , or p r a c t i c a l l y i n any 
m a n n e r i n t e r f e r e d w i t b u n t i l he has caught 
t hc b a l l and t a k e n more t b a n one step, ex­
cept such in t e r f e rence as i s n e c e s s a r i l y i n ­
c iden t to the bona flde a t t empt of an oppo­
nen t to ca t ch or in te rcep t the pass h imse l f . 
T h i s ru l e i s c a r r i e d even f a r t h e r i n p rov id ­
i n g tba t i f a p l a y e r touches and f u m b l e s tbe 
pass, s t i l l a l l e f for ts of the p layers m u s t be 
d i rec ted t o w a r d s e c u r i n g the b a l l and no 
p layers can i n t e r f e r e w i t b opponents u n t i l 
the b a l l i s a c t u a l l y recovered . A n o t h e r s ig­
n i f i c ance a t tached to tbe " i m a g i n a r y t w e n t y 
y a r d l i n e " i n tha t no k i c k f r o m s c r i m m a g e 
puts tbe k i c k e r s ' s ide "on s ide ," thus en­
t i t l i n g t h e m to r ecover the b a l l before i t 
i;as been touched by an opponent, unless i t 
s t r i k e s the field of p l ay beyond tbe " imag­
i n a r y t w e n t y y a r d l i n e . " 

F r o m these ru les i t w i l l be seen tha t w h i l e 
a f o r w a r d pass and k i c k are bo th made f r o m 

exper ience on w h i c h to base t he i r p lays . It 
i s p robab le that s e v e r a l seasons w i l l be 
f o u n d necessa ry to tes t t h o r o u g h l y the n e w 
ru les and to de te rmine w h e t h e r o r not t hey 
serve the purpose f o r w h i c h they were en­
acted, tba t of e l i m i n a t i n g i n j u r i e s . In the 
m e a n w h i l e i t wou ld be best f o r a l l those w h o 
bave the best in teres ts of f o o t b a l l at hear t 
to rese rve t he i r j udgmen t on the game, 
t ho rough ly tbe new rules and to de te rmine 
w h e t h e r or no t they serve the purpose f o r 
w h i c h they were enacted, tha t of e l imina t ­
i n g i n j u r i e s . In tbe m e a n w h i l e i t w o u l d 
be bes t f o r a l l those who have the best i n ­
terests of f o o t b a l l at hear t to reserve t he i r 
j u d g m e n t on the game. 

F O O T B A L L A T MINES. 

One m o n t h ago the f e e l i n g at the S c h o o l 
of M i n e s on the f o o t b a l l s i t ua t i on was one 
of doubt and uncer ta in ty , bu t n o w i t i s d i f ­
fe ren t , f o r tbere are 50 candida tes out f o r 
prac t ice , 32 of w h o m are e l ig ib le f o r the 
team, w b i l e the others are flne l o o k i n g 
F r e s h m e n , who w i l l m a k e good m a t e r i a l 
f o r a V a r s i t y E l e v e n . 

L e i d b e t t e r and S l a t t e ry re tu rned las t 
week, w h i c h gave great j o y to the s tudent 
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From left to right: E . G. Stuart, Aasiatant Coach; Captain W. C. Bryan, Athletic Director; 
Ted Stuart, Coach; E . J . Dittus, Manager; Wm. Douglas, Captain. 

i t least flve ya rds beh ind tbe l i n e of s c r i m ­
mage, the pass mus t b^ comple ted be fore 
the " i m a g i n a r y twen ty y a r d l i n e " i s 
reached, but the k i c k does not become "an 
outs ide k i c k " un less i t crosses and s t r i ke s 
the g round beyond sa id i m a g i n a r y twen ty 
y a r d l ine . 

T h e s e ru les create the " n e w f o o t b a l l " of 
1910. and coaches and p layers flnd them­
selves f a c i n g abso lu te ly n e w and un t r i ed con­
di t ions , demand ing , poss ib ly , r a d i c a l changes 
i n tb© f o r m a t i o n s , and w i t h no precedents of 

body. C a p t a i n Doug las , Mer t e s , Cadot , C a l ­
ve r t and W o o l f of l a s t year ' s t e a m are back . 
M y e r s , N a v a r r o , N e w m a n — n e w men—are 
giants , w e i g h i n g over 190 pounds each. 

C o a c h T e d S tua r t i s w o r k i n g l i k e a T r o ­
j a n w h i p p i n g the m e n in to shape, and he, 
w i t b C a p t a i n B r y a n as t ra iner , shou ld m a k e 
as good a t e a m as Colorado boasts tb i s 
year . E v e r y one is d o i n g h i s bes t ; eve ry 
one is i n h a r m o n y w i t h every o the r ; the re 
is no p u l l i n g aga ins t each o ther ; i n conse-
auence, the ou t look looks good, v e r y good. 

THL COLORADO SGHOOL OF MINES MAGAZINE. I I 

P O n M o n d a y , Sep tember 19, the m e n w i l l 
^ get the i r first b a r d knocks , and i n another 
* week a good l ine w i l l be had on the pros-
^ pect ive V a r s i t y E l e v e n . E v e r y m a n says 
^ he w i l l m a k e the other m a n w o r k f o r h i s 

p lace on tbe t e a m ; tba t i s the s p i r i t tha t 
^ w ins O n Oc tober 13 the t e a m leaves f o r 
^ Sa l t L a k e to p l ay U t a h on tbe 15th, so h a r d 
f w o r k is tbe mot to f r o m n o w on, to m a k e a 
i w i n n i n g t e a m i n so shor t a t ime . 
I T h e schedule f o r 1910 i s a v e r y bad one 
I as the m i s t a k e was made i n m a l d n g the 
1 b a r d games so ea r ly i n the season and leav-
I i ng the dates f r o m N o v e m b e r 5 to N o v e m -
I i3er 24 w i t h o u t a game. T h i s i s to be re-

I C o l l e g e 

l; T h e a nnua l " B a r b e c u e " be tween tbe 
F r e s h m a n and Sophomore c lasses took 
place on the l a w n i n f r o n t of S t r a t t on H a l l 
about 8 o ' c lock W e d n e s d a y n ight . Septem­
ber 7, as scheduled . A s soon as a F r e s h -

I m a n was t ied , he was c a r r i e d to one s ide b y 
I upper c lassmen , and cut loose e i t i i e r b y the 
I • t o w n g i r l s or some upper c l a s sman . W h e n 
I loose he was sent in to the f r a y aga in . A f t e r 
I t y i n g the F r e s h m e n seve ra l t imes , the 
I Sophomores we re dec la red the v i c t o r s . 
I T h e w h o l e af fa i r , ga thered f r o m comment s 
I of the specta tors , was more of an endur-
I ance contes t and pho tograph ic ven tu re t h a n 
I a " B a r b e c u e , " ne i the r c lass , h a v i n g a 
I chance to demons t ra te i t s r e a l supe r io r i ty , 
I due to tbe in t e r f e rence of outs iders . Sev-
1 e ra l member s of the A l n m n i A s s o c i a t i o n 
I came f r o m D e n v e r to wi tness tbe event . 
I T b e C h i n e s e E m p i r e has t a k e n a s tep 
I a long p rogress ive l ines , w h i c h , i f f o l l o w e d , 
I w i l l cause ber to be r ecogn ized as one of 
1 the great powers of the fu tu re . T h e i m -
I raense undeve loped resources of the coun-
I t r y on ly a w a i t the gu idance of educated, 
I w e l l t r a ined m e n to produce un to ld wea l th . 
I T h e Ch inese G o v e r n m e n t bas u n d e r t a k e n 
1 to educate her y o u n g m e n a long s u c h l ines 
I as w i l l enable he r to develop these re-
I sources w i t h o u t the a id of f o r e i g n engineers 
I or p r o f e s s i o n a l men . T h e i n d e m n i t y m o n e y 
I p a id b y the f o r e i g n powers f o r des t ruc t ion 
I of p rope r ty f o l l o w i n g tbe B o x e r t roubles 
I severa l years ago made th i s great educa-
I t i o n a l m o v e m e n t poss ib le . S e v e r a l h u n d r e d 
I y o u n g m e n have been se lec ted by compet i -
I t ive examina t ions . B a c h m a n was a l l o w e d 
I to se lec t h i s course of s tudy. These stu-
I dents we re then sent to the la rge rmiver -
j s i t ies and col leges of t h i s c o u n t r y and E u -
1 rope. T h e Co io rado S c h o o l of M i n e s has 
I heen selected as one of the schools , ten 
jl Ch inese s tudents b e i n g b o w reg i s te red i n 
1 the seve ra l classes. 

C L U B N O T E S . 

T h e In teg ra l C l u b he ld t b e i r " f i r s t n i g h t " 
recep t ion i n the c lub rooms i n the gym-

gre t ted as the t e a m w i l ! go stale f o r good 
b a r d w o r k . T b e r e shou ld be a champion­
ship game on N o v e m b e r 12 t o keep tbe 
t e a m on i t s feet . B u t n o t h i n g can be done 
now. It i s too la te . 

FootbaU Schedule for 1910. 
October 1 5 — U n i v e r s i t y of U t a h ( L o g a n ) . 
October 22—Aggies (at D e n v e r ) . 
Oc tober 29—C. C . (at Co lo rado S p r i n g s ) . 
N o v e m b e r 5—D. U . (at D e n v e r ) . 
N o v e m b e r 8 — W y o m i n g . 
N o v e m b e r 12-—Practice Games . 
N o v e m b e r 19—Prac t ice Games . 
N o v e m b e r 2 1 — U n i v e r s i t y of Co lo rado (at 

D e n v e r ) . 

Notes 
n a s i u m F r i d a y n ight . Sep tember 16. T b e 
r ecep t ion was i n f h e na ture of a f o o t b a l l 
r a l l y . A d d r e s s e s were made b y f a c u l t y 
members , p r o m i n e n t guests, and the sev­
e r a l heads of a th l e t i c a f f a i r s of the school . 
C o a c h T e d Stuar t , i n a s t i r r i n g ta lk , i m ­
pressed upon tbe m e n the absolute neces­
s i t y of a l l who were p h y s i c a l l y able p u t t i n g 
on a su i t and c o m i n g out and t r y i n g f o r the 
t e a m and s t a y i n g ont. H e s ta ted emphat­
i c a l l y t ha t he d i d not w a n t "qui t ters ," bnt 
w a n t e d m e n w i t h the " M i n e s S p i r i t . " P r e s i ­
dent A l d e r s o n , D r . F l e c k , R i c h a r d B r o a d , Jr . , 
C a p t a i n B r y a n , A s s i s t a n t C o a c h Stuar t , Cap­
t a in Douglas , iVIanager D i t tu s , and ex-Cap­
t a i n S p r i n g ab ly suppor ted Co'ach S tua r t 
w i t h r e m a r k s a long tbe same genera l l ine . 
T b e managers of tbe In t eg ra l C l n b p rov ided 
m u s i c and r e f r e shmen t s . A l l present spent 
a v e r y p leasan t even ing and depar ted a f t e r 
the en te r t a inment filled w i t b " M i n e s S p i r i t " 
and de l icac ies of the caterer ' s art. These 
a f f a i r s a re to be h e l d every F r i d a y even ing 
d u r i n g f o o t b a l l season. A l u m n i member s 
are reques ted to a t tend w h e n poss ib le . 

D A N C E S . 

T h e flrst dance of the season took place 
Sa tu rday even ing , Sep tember 24, at Gug- ' 
g e n h e i m H a i l . M u s i c was f u r n i s h e d by the 
C . S. M . o rches t r a . 

T h e flrst S o c i a l C l u b D a n c e of the sea­
son w i l l be he ld i n G u g g e n h e i m H a l l , Sat­
u r d a y evening , October , 15, 1910 T i m e , 
S;45. M u s i c b y L e h m a n ' s o rches t ra . 

C L A S S N O T E S . 

191L 

I r v i n g B . W i l l i a m s r ece ived the nomina­
t i on f o r coun ty s u r v e y o r of J e f f e r s o n 
C o u n t y on the R e p u b l i c a n t i c k e t at the R e ­
p u b l i c a n C o u n t y C o n v e n t i o n he ld i n Golden , 
Sep tember 14. T h o m a s W r i g h t , '13, was 
a lso out f o r tbe n o m i n a t i o n . 

T h e c lass has e lec ted the f o l l o w i n g m e n 
to ac t as offieers f o r tbe c o m i n g y e a r : 
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T h o m a s H . Garnet t , Pres i r tent ; K a r l V . 
Geib . V i c e - P r e s i d e n t ; and W . .T. M a y e r , 
Sec re ta ry -Treasure r . 

1912. 

T h e c lass off icers f o r the c o m i n g y e a r 
a rc as f o l l o w s : H u g h D . L i n n , P r e s i d e n t ; 
C l a r e n c e E . Cope land , V i c e - P r e s i d e n t ; 
F r a n k B . H a r r i s , T r e a s u r e r ; and V e r n e K . 
L a n g d o n , Secre ta ry . 

1913. 

On Sep tember 12 the c lass got together 
and elected of i icers f o r the c o m i n g year . 
A l f r e d F l i n n , who as V i c e - P r e s i d e n t l a s t 
ye&x so capab ly took charge of tbe afEairs 
of tbe class i n the absence of the P r e s i ­
dent, was r e w a r d e d f o r b i s w o r k b y b e i n g 
elected to fill tbe l a t t e r off ice. J o h n F . M y ­
ers was re-elected Treasu re r . T h e others 
off icers a re : George W i i f i e y , V i c e - P r e s i ­
dent ; H o w a r d C. S m i t h , Secre ta ry . W h i t ­
ney N e w t o n , J r . , was chosen to represent 
the c lass o n the A t h l e t i c B o a r d . 

1914. 

T h e c l a s s off icers f o r tbe c o m i n g yea r are 
as f o l l o w s : Gr i t . C. T o l m a n , P r e s i d e n t ; 
S t an ton E . W i n s t o n , V i c e P r e s i d e n t ; Rus ­
se l P . L u k e , S e c r e t a r y ; F r a n k L . P i t t m a n , 
T reasu re r . 

T E C H N I C A L A N D E N G I N E E R I N G 
S O C I E T Y . 

T h e " B u U e t i n " f o r m e r l y pub l i shed by the 
socie ty has been d i scont inued . Tn the f u ­
ture the Co lo rado S c h o o l of M i n e s M a g a z i n e 
w i l l pub l i sh the i r not ices and proceedings . 

Y . M. C. A. N O T E S . 

T h e ac t i v i t i e s of the Y o u n g M e n ' s C h r i s ­
t i an A s s o c i a t i o n began w i t h tbe w o r k f o r 
new students . S e v e r a l days before the 
open ing of schoo l three of tbe A s s o c i a t i o n 
m e n made a l i s t of the v a c a n t rooms tba t 
w o n l d be sui tab le f o r students , co l l e c t i n g 
a l l i n f o r m a t i o n tha t w o u l d he lp a m a n i n 
tbe se lec t ion of a r o o m . T h i s l i s t was kep t 
i n the Y . M . C. A . off ice i n G u g g e n h e i m 
H a l l , together w i t h a l i s t of B o a r d i n g C l u b s . 
A n u m b e r of the m e m b e r s of the N e w 
Studen t C o m m i t t e e were present to he lp the 
men to find the rooms they des i red to i n ­
spect. A s a re su l t of th i s w o r k 98 m e n 
were placed i n rooms and B o a r d i n g C l u b s . 

E a r l y i n A u g u s t a le t ter was w r i t t e n and 
sent to every m a n who h a d expressed h i s 
i n t e n t i o n of e n t e r i n g the S c h o o l of M i n e s , 
e i ther as F r e s h m a n or Pos tg radua te . T h i s 
le t te r t o l d the m e n tha t tbe C h r i s t i a n A s ­
soc ia t ion w e l c o m e d h i m to the schoo l and 
wou ld s tand r eady to help h i m i n every pos­
s ib le w a y w b i l e he r e m a i n e d i n Golden . 
W i t h th i s l e t t e r was sent a copy of the 
M i n e s H a n d - B o o k , tbe annua l p u b l i c a t i o n 
of the Y . M . C , w h i c h con ta ins a f u n d of 

u s e f u l i n f o r m a t i o n , e spec ia l ly fo r the n e w 
men, and w h i c h i s a u s e f u l m e m o r a n d u m 
as w e l l . i 

The Reception to New Students. 
T b e flrst s o c i a l f u n c t i o n of the year i s ; 

tbe Y . M . C. A . Recep t ion , g iven i n honor ; 
of the new students , w h i c b i s held on the 
even ing of tbe flrst F r i d a y of tbe schoo l 
year . T h i s gives the new men the i r flrst 
oppo r tun i ty of mee t ing the member s of the 
F a c u l t y and t b e i r wives , the o ld students , 
and t he i r c lassmates . P r o m i n e n t m e m b e r s 
of t he F a c u l t y and tbe s tudent body g ive 
the men a cor rec t idea of the l i f e tha t i s 
be fo re t h e m w b i l e here ; m u s i c b y tbe s c h o o l 
o rgan iza t ions i s g i v e n a conspicuous place 
d u r i n g the even ing , and r e f r e shmen t s a re 
never the least en joyab le par t of the R e ­
cept ion . 

T h i s yea r tbe R e c e p t i o n was g iven Sep­
tember 9th, f r o m S u n t i l 11, and about 175 
people we re present . T h e R e c e p t i o n C o m ­
mi t tee numbered 25 of the l ead ing m e n m 
the schoo l and they were k e p t busy m t i o -
d n c i n g tbe new students to the old m e n and 
to tbe F a c u l t y . A shor t p r o g r a m bad been 
a r ranged and was ca r r i ed out by the P r e s i ­
dent of the C h r i s t i a n A s s o c i a t i o n , R . V . 
T h u r s t o n , 1911, p r e s id ing . D r . F l e c k spoke 
as a represen ta t ive of the F a c u l t y and made 
a sp l end id address ; C a p t a i n Doug las s of the 
f o o t b a l l team, and our coach, " T e d " S tuar t , 
made s t i r r i n g appeals f o r the hea r ty sup­
port of every s tudent f o r the ent i re season; 
J a y L o n e r g a n , '05, to ld of tbe new A l u m n i 
p u b l i c a t i o n . J . W . N i p p s . W a s h b u r n , 1910, 
who i s tbe new State S tudent Sec re t a ry of 
Colorado , gave a snappy flve-minnte t a lk on 
the g rowtb and present magn i tude of the 
w o r k done by tbe C h r i s t i a n A s s o c i a t i o n i n 
the colleges of the w o r l d . T b e p r o g r a m was 
conc luded by a flne though b r i e f address b y 
D r . A l d e r s o n , i n w h i c h he gave the new m e n 
some of tbe h e l p f u l adv ice they so m u c h 
need at tb i s pe r iod of the i r l i ve s . T h e m u s i c 
was f u r n i s h e d b y the " B e t a " s t r i n g quar­
tette, songs by the Y . M . C. A . quartet te , and 
seve ra l se lec t ions by the M i n e s Orches t r a . 
A n i n n o v a t i o n was in t roduced i n tbe cafete­
r i a s e rv ice of tbe r e f r e shmen t s , w h i c h con­
s i s ted of i c e c ream, cakes and cocoa. T h i s 
was a fitting close to a v e r y en joyab le even­
i n g . 

Religious IVleetings. 

T h e r e were 62 men present at the flrst 
m e e t i n g of the C h r i s t i a n A s s o c i a t i o n , i n ­
c l u d i n g tbe coach and mos t of the f o o t b a l l 
squad, w h e n D r . F . T . B a y l e y spoke on the 
theme : " H o w C a n a Y o u n g M a n M a k e tbe 
M o s t of H i m s e l f ? " T b i s es tabl ishes a rec­
ord f o r at tendance at a regu la r m e e t i n g of 
tbe A s s o c i a t i o n . D r . B a y l e y ' s t a l k was one 
of the best, yet one of the s imples t and raost 
p r a c t i c a l t ha t have been g iven be fore the 
S c h o o l of M i n e s Y . M . C. A . , and we s in­
cere ly hope tha t he may re tu rn . 

R e v . P . V . Jenness . of Denver , w h o was 
f o r m e r l y a Y . M . C. A , Secre tary , addressed 

the mee t ing of September 20, on t l ie sub-
• ^ f " T h e H e a r t of a M a n . " f t i s need 

"to say that the m e n heard a flne t a lk , 
n i i e speaker has had m u c h expenence n 

dea l ing w i t h m e n and knew w h a t w o u l d ap-
^ - r V m S n ^ e e t , one of tbe promi^ 

X l w e e f i s " u a t e \ f Swav thn io re Co^^ 
S . p i n P e n n s y l v a n i a and is a firm f r i e n d 
f fhe T o u n g M e n ' s C h r i s t i a n . A s s o c i a t i o n . 

S e s P r e s i d e n t of the C i t y Y . C. A . m 
' / a n d bas con t r ibu ted over $ f ^000 ô  

,1 the erec ton and equipment of the 
S , t i M i S L g i n t ha t c i ty W e are 

p,^vtiintip i n h a v i n g secured bis s e i v 
,e,.y „ , t r r t „ r n e d f r o m TSvirope 

S ' l i S taslni^ - " " " - ^ 

" S e ^ ^ T o e l Havpev, of the C i t y P a r , . C o j . 

f e S i i n ^ and h e l p f u l address to our men 

'"'•^Te i i m e 5 ' t h e r egu la r T u e s d a y even ing 

Ind Tt S hoped tha t the men wiU corae ear-
?y so the meet ings m a y s tar t on t ime . 

Bibie- Study. 

T h e B i b l e S tudy canvass is now under 
way and w i l l be comple ted this week. A t 
m e s o n ; there are about s i x t y men enroUed 
and m a n y men have not been seen T h e 
P r a t c r a S i e s w i l l be canvassed separate y at 
Viatel date so we expect to have at least 
one hunSed men i n B i b l e S tudy th i s year . 

Membership. 

There are at present 130 member s i n the 
C h r i s t i a n A s s o c i a t i o n . Of th i s n u m b e r 94 
w^re member s l a s t yea r and the r e m a m i n g 
36 l i a v c i o i ne d th i s year . T b e regu la r can­
vas lias'not been made, so we -nnot g ive 
flnal resul ts i n tb i s issue, 
en ro l l 50 men d u r i n g the nex t m o n t h . 

Entertainment Course . 

T b e f i r s t of tbe five n u m b e r s i n the Y M 
C A E n t e r t a i n m e n t Cour se w i l l appea l on 
(he 14th of October . J o h n B . R a t t o R e a d e r 
and impersona to r , w i l l he the a t t r ac t ion . 
M r R a t t o i s so s k i l f u l i n b i s impe r sona t i on 
o the va r ious cha rac te r s t ha t c^e sees^no t 
Ra t to , bv.t tbe m a n i n the s tory. H i s m^^ 
ing up" i s done i n p l a i n s igh t of the audi-
enL; chis adds grea t ly to the mtores t . and 
is i n i t se l f a v e r y un ique par t ot tbe pio 
gram. 

T h e other number s are: T h e K e l l o g g -
T l i i u e s S i n g i n g P a r t y , a m i x e d quartet te 
S an accompan i s t ; T h e H o u s t o n M n s n ^ 
M a g i c i a n E n t e r t a i n e r s , who m , x mns c and 
raaEic i n an i n i m i t a b l e m a n n e r , M i . i.ee 
F i ? n c i s L y b a r g e r , O r a t o r ; and for t l ie clos^ 
i n g number of tbe course we w i l l l ^ ^ ^ ' ^'^^ 
Sunbar C o m p a n y . M a l e Quar te t te _ and B e l 
R ngers, a company w h i c h has g iven ove i 
3 000 concer ts i n N o r t b Amer i ca_ and m 
E u r o p e . Too m u c h cannot be said m pra ise 
of th i s group of a c c o m p l i s h e d m c n ^ T h e 
rates w i n be the same as l a s t y e - ^ S e a s o n 
t i cke t , unreserved , $1-50; 

s ingle admis s ion , ^"^^-e^^^-^^'^'/''^^',, t r h c k i 
50c A l l of the en te r ta inments w i l l l i e ld 
i n Gugge nhe i m H a l l , b e g i n n i n g p r o m p t l y at 
S:00 'p . m. , doors open at 7:.iU p. m . 

Y . M. C. A. Officers. 

T h e w o r k of the Y o u n g M e n ' s C h r i s t i a n 
^ssociaTion i s c a r r i e d on by the students , 
unde - tbe r l i rec t ion of a G e n e r a l Sec re ta ry 
a w i t h the counse l of an A d v i s o r y B o a r d 
S m i s s e d of two professors , one t o w n pas-

'Sie t o w n bus iness man and a lum­
nus J B W a t s o n , P e n n State, 09, is the 
G e n e r a l Secre ta ry , and devotes a l l ot Ins 
H m e to the w o r k . T h e off icers are R . V . 
Surston '11, P r e s i d e n t ; W . C. H u n t i n g t o n , 
n 2 V i c ^ P r e s i d e n t ; A . W . H a r r i s , '12. Sec­
r e t a ry ; C . U . G r i e r . '12, T rea su re r . 

mers 

See ii you cannot arouse some 

of your "Mines' Spirit" 

and. 

W i n tlie 

Ckampionsl i ip 

tk is year 
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The A l u m n i 
P E R S O N A L S . 

1891. 

C. Dupree S m i t h ig n o w loca ted at Moco-
r i to , Sonora , M e x i c o , as G e n e r a l M a n a g e r tor 
the P a l m a r i t o M i n i n g C o m p a n y . 

1895. 

C h a r l e s T . D i i r e l l i s now G e n e r a l M a n a g e r 
f o r the H e a d q u a r t e r s M i n i n g C o m p a n y , lo­
cated at Bagn io , P h i l i p p i n e I s land . 

1896. 

W i l l i a m J . B a r e n s c h e e r is pe rmanen t ly lo­
cated i n D e n v e r at 333 R a i l w a y E x c h a n g e 
B u i l d i n g . H e is C h i e f E n g i n e e r f o r the 
G r a n d R i v e r , Meeicer & S a l t Dake R a i l r o a d , 
and is now at R i f l e , Colo. , i n charge of loca­
t ion w o r k . 

1897. 

W e are i n rece ip t of a c a r d a n n o u n c i n g 
the f o r m a t i o n of a partnersl i4p be tween M a r ­
s h a l l D . D r a p e r and J o h n Gross , w i t h ofhces 
at 746 E q u i t a b l e B u i l d i n g , Denve r , Co lo . 

W i l l i a m A . K e l l y has been i n D e n v e r dur­
i n g the past mon th . 

1899. 

F r e d e r i c k C. S te inhauer , of the C i t y E n ­
gineer ' s office, bas earned a wel l -deserved 
p r o m o t i o n to the pos i t ion of Super in tenden t 
of P a r k s f o r the C i t y of Denver . 

1900. 

F r a n k M . Dresher , who bas been a mem­
ber of the firm of E l l i o t and Dresher , M i n i n g 
E n g i n e e r s , w i t h off ices i n Denver , Colo. , and 
Presco t t , A r i z o n a , bas f o r m e d a new part­
ne r sh ip to be k n o w n as D r e s h e r and W o f f -
ersberger , M i n i n g E n g i n e e r s , w i t h offices at 
321 M a c k B l o c k , Denve r , Co lo . 

T h o m a s B . Crowe, Supe r in t enden t of the 
N e w P o r t l a n d M i l l , V i c t o r , Colo . , was recent- • 
l y i n Go ld f i e ld , Nev . , m a k i n g an e x a m i n a t i o n 
of a m i n i n g proper ty . 

1901. 

M a r k E h l e , ,Ir., P r o f e s s o r of M i n i n g i n tbe 
Son th DalTOta S c h o o l of M i n e s , R a p i d C i t y , 
South D a k o t a , was here to v i s i t the schoo l 
be fo re s t a r t i n g b i s year ' s w o r k f o r D a k o t a . 

1904. 

H e n r y P . N a g e l has r e c e n t l y r e tu rned 
f r o m M e x i c o , and is n o w w i t h the V i n d i c a t o r 
M i n i n g C o m p a n y , V i c t o r , C o l o . 

1905. 

F r e d e r i c k C, C a r s t a r p h e n , w i t h ofi ices i n 
the Idea l B u i l d m g , Denve r , l e f t on Septem­
ber 14 f o r the U i n t a h R e s e r v a t i o n , where he 
w i l l m a k e a reconna i ssance s u r v e y of the 
hydro-earboh fields of tha t sec t ion . H e w i l l 
be gone about f o n r weeks . 

E r n e s t F . S toeck l ey and E d w a r d F r a n k 
have f o r some t i m e past been ope ra t ing a 

lease on a m i n e near Caborca , Sonora , M e x ­
ico. 

1906. 

E r n e s t E . T h u m , w h o has been loca ted at 
Tooele , U t a h , i s aga in w i t b tbe A n a c o n d a 
Coppe r C o m p a n y at the B o s t o n & M o n t a n a 
R e d u c t i o n W o r k s , Grea t F a l l s , M o n t . 

J a m e s H . H e n s l e y is w i t h the M i a m i Cop­
per C o m p a n y , M i a m i , A r i z . , and f o r the past 
m o n t h has been i n D e n v e r on a vaca t ion . 

1907. 

Char le s A . F i l t e a u , l e f t D e n v e r on Septem­
her 9 f o r S a n Jose de G r a c i a , S ina loa , M e x ­
ico. H e w i l l be associa ted w i t b W i U i a m B . 
Rhodes , '03, Supe r in t enden t of the C i a M i n ­
e ra Jesus M a r i a y A n e x a s C y a n i d e M i l l . 

1908. 

C b a r l e s F . A . R e n o is n o w located at Gos-
a l a , S ina loa , M e x i c o . 

1909. 

E r n e s t B . W o o d s is n o w located at W a l l 
Street , B o u l d e r Coun ty , Colo . 

W i l l i a m B . P a t r i c k was i n Go lden on a 
shor t v i s i t and is n o w i n G o l d i i e h l , N e v . 

1910. 

U . F o r d M c C o r m i c k is w i t h the Socor ro 
M i n e s C o m p a n y , MogoUon , N e w M e x i c o . 

J . C o n r t e n a y B a l l a g h i s n o w assayer and 
chemis t f o r the E l T i g r e M i n i n g C o m p a n y , 
Y z a h a l , Sonora , M e x i c o . 

J o h n R . W e s t i s M a n a g e r f o r the W e s t 
P l a c e r M i n e , Gran t ' s Pas s , Oregon . 

V i n c e n t K . Jones i s C h i e f E n g i n e e r f o r the 
P l a c i t a R a n c h and B e c k G r a n t I r r i ga t i on 
P r o j e c t s , E a s t Das V e g a s , N e w M e x i c o , 

A U graduates of the schoo l are requested 
to send i n notes f o r th i s depar tment . Get 
some "c lass s p i r i t " and see tha t your c lass 
is represented . 

A L U M N I A S S O C i A T l O N M E E T I N G . 

T h e E x e c u t i v e C o m m i t t e e met M o n d a y af­
ternoon, Sep tember 19, 1910, i n the off ice of 
F . S. T i t s w o r t h , 404 E q u i t a b l e B u i l d i n g , Den­
ver, f o r the cons ide ra t i on of business . T h e 
f o l l o w i n g members were present : P re s iden t 
F . S. T i t s w o r t h ; Treasure r , F . C. S te inhau­
er; Secre ta ry , A r t h u r R . H o d g s o n ; .Tunius 
W . J o h n s o n ; J a y L o n e r g a n , A s s i s t a n t Sec­
re ta ry . 

A f t e r d i s c n s s i o n i t was agreed to send to 
a l l g raduates of the schoo l an announcement 
d r a f t ed by P r e s i d e n t T i t s w o r t h , of the p lans 
c o n c e r n i n g the A l u m n i M a g a z i n e and urge 
the a l u m n i to do a l l i n t h e i r power to con­
t r ibu te to i t s success. 

I t was dec ided to name the paper the " C o l ­
orado S c h o o l of M i n e s M a g a z i n e , " tbe same 
to be p u b U s h e d m o n t h l y d n r i n g the college 
yea r (n ine months ) w i t b a s u b s c r i p t i o n p r i ce 
of $1.25 per a n n u m . 
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T h e ques t ion of h o l d i n g the annua l ban­
quet on C o m m e n c e m e n t D a y i n Golden , i n ­
s tead of i n Denver , was b rough t up f o r con­
s ide ra t ion , but n o t h i n g was dec ided on. 

T h e c o m m i t t e e was f a v o r a b l y i n c l i n e d to­
w a r d s g i v i n g a luncbeon some t ime i n the 
s p r i n g to the member s of the g r a d u a t i n g 
class, but took no def in i te step i n the mat te r . 
J u n i u s W . .Tohnson was appoin ted to m a k e 
a r rangements f o r a luncheon to be he ld at 
the U n i v e r s i t y C l u h f o r the A l u m n i . 

A N O P E N L E T T E R . 

Denver , Colo. , A u g u s t 29, 1910. 
D e a r B r o t h e r A l u m n u s : 

It i s a great p leasure to announce to you 
that J a y L o n e r g a n , '05, has accepted the po­
s i t i on of A s s i s t a n t Sec re t a ry of the A l u m n i 
A s s o c i a t i o n , and is n o w i n G o l d e n ready f o r 
business . It w i l l be b is du ty to keep i n 
c lose t o u c h w i t h the member s of tb i s asso­
c i a t i on and enable each m e m b e r to keep i n 
touch w i t h a l l tbe others . It wU] a lso he 
b i s duty to edi t an A l u m n i M o n t h l y M a g a ­
zine, tbe first number of w h i c h w i l l be dis­
t r i b u t e d October 1. T h i s magaz ine w i l l be 

f u l l of i n t e r e s t i n g r ead ing about the A l u m n i 
and t he i r work , and w i l l be tbe o f f i c i a l o rgan 
of the depar tment of bus iness oppor tuni t ies . 

I commend M r . L o n e r g a n to you , and earn­
es t ly request tha t y o u co-operate w i t b h i m 
i n eve ry w a y possible . Send h i m news 
i t ems c o n c e r n i n g your se l f and others . W r i t e 
b i m about your w o r k , and cont r ibu te to the 
magaz ine t e c h n i c a l and desc r ip t ive a r t i c l e s 
c o v e r i n g y o u r occupa t ion . I f you meet any 
u n u s u a l or k n o t t y p rob lems i n y o n r busi ­
ness, put t h e m up to your f e l l o w A l n m n i i n 
a le t te r to the magaz ine . T b e y can and w i l l 
he lp you to a so lu t ion . W e w a n t to get 
c loser together and he lp each other, and we 
need your support . 

W a t c h f o r the flrst number of tbe maga­
zine (i t w i l l be sent y o u f r e e f o r a f e w 
m o n t h s ) , and w r i t e to L o n e r g a n at y o u r flrst 
oppor tun i ty . 

W i t b best w i s h e s f o r y o u r con t inued suc­
cess and prosper i ty , I am, 

F a i t h f u l l y yours , 

F . S. T I T S W O R T H , 
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 , 

Co lo rado S c h o o l of M i n e s . 

Abstracts of Current J 
G E O L O G Y . 

P r o f e s s o r G . M o n t a g n e B u t l e r . 

D i f f e r e n t i a l P r e s s u r e on M i n e r a l s and 
R o c k s , b y F r a n k D . A d a m s . 

J o u r n a l of Geology , V o l . X V I I I , N o . 6, 
Sep t . -Oc t , p. 498. 

D e s c r i p t i o n of tests w h i c h demonst ra te 
that, under condi t ions w h i c h m a y be sup­
posed to dupl ica te those e x i s t i n g at some 
depth w i t h i n the ear th , gypsum, r o c k salt , 
ca ic i te , and fluorite c r y s t a l s m a y be g rea t ly 
de fo rmed wi thou t rup ture . It is a lso s b o w n 
that pressure alone m a y change the co lo r of 
fluorite f r o m green to purple , and m a y pro­
duce c leavage laminse i n some b r i t t l e m i n ­
erals . 

Geo logy and Ore Depos i t s of G o l d f l e l d D i s ­
tr ict , Nevacia , b y F . L . Ransome . 

" E c o n o m i c Geo logy , " V o l . 5, N o . 5, J u l y -
A u g . , p. 438. 

A condensa t ion of P r o f e s s i o n a l P a p e r N o . 
66 of the U . S. G e o l o g i c a l Su rvey , by tbe 
same author . T b i s i s the second and con­
c l u d i n g par t of the paper ; the flrst appeared 
i n the M a y - J u n e number of the same j o u r n a l . 

A n a d m i r a b l e and t r u s t w o r t h y presenta­
t ion of a l l e s sen t i a l fea tures , w h i c h shou ld 
be read and s tudied by a l l m i n i n g engineers . 

K e w e e n a w a n Copper Depos i t s , by F r a n k 
F . Grout . 

" E c o n o m i c Geo logy , " V o l . 5, N o . 5, ,Tuly-
A u g „ p. 471. 

A b r i e f s ta tement of the poss ib le sources 
of copper and a de sc r ip t i on of some tests 
made w h i c h give shppor t to the theory tha t 
th i s meta l , as a s i l ica te , f o r m e d a p r i m a r y 

rticies and N e w Books 
cons t i tuent of a l l types of K e w e e n a w a n l ava , 
the ore deposi ts b e i n g f o r m e d h y concentra­
t ion of tb i s d i s semina ted m a t e r i a l . 

D i s c u s s i o n s of paper b y F . L . Ransome , on 
" T h e C r i t e r i a of D o w n w a r d Su lph ide E n ­
r i chmen t , " w h i c h appears i n the same v o l ­
ume, b e g i n n i n g at page 205. 

" E c o n o m i c Geo logy , " V o l . V , N o . 5, Ju ly -
A u g . , p. 477. 

These d i scuss ions and the o r i g i n a l paper 
present a mass of i n v a l u a b l e i n f o r m a t i o n on 
the sub jec t of secondary e n r i c h m e n t and the 
c r i t e r i a f o r j u d g i n g whe the r s u c h ac t ion has 
taken place . 

O n the G l a c i a l O r i g i n of H u r o n i a n R o c k s 
of N i p i s s i n g , Onta r io , b y R . E . H e r e . 

J o u r n a l of Geology, V o l . X V I I I , N o . 5, Ju ly -
A n g . , p. 459. 

A d i scuss ion of the f ea tu res i n d i c a t i n g 
that por t ions of tbe beds d iscussed are the 
r e su l t of ice ac t ion , f o r m i n g the oldest 
k n o w n g l a c i a l deposi ts . 

MINING. 

P r o f e s s o r A r t h u r J . H o s k i n , 

" T o p S l i c i n g M i n i n g M e t h o d s at Cananea , 
M e x i c o , " by C o n r t e n a y D e K a l b . 

" M i n i n g and S c i e n t i f l c P re s s , " A u g . 20, p. 
230. 

E x p l a i n s the adap ta t ion of the scheme i n 
the O v e r s i g h t m i n e ; i l l u s t r a t ed . 

" U n d e r g r o u n d Me thods on the Gogeb ic 
Range , " by P e r c i v a l S. W i U i a m s . 

" M i n i n g W o r l d , " Sept. 10, p. 451. 
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Gives de ta i l s of under-hand and sub-level 
sys tems i n the i ron mines , w i t h seven i l l u s ­
t ra t ions , 

" M i n i n g and S top ing M e t h o d s in the Coeur 
d 'A ienes , " b y J o h n T y s s o w s k i . 

" E n g i n e e r i n g & M i n i n g J o u r n a l , " Sept 3, 
p. 452. 

T h e t i m b e r i n g , so r t ing , d r i l l i n g and shov­
e l i n g methods and eosts, and the s top ing 
schemes of the L a s t Chance , B u n k e r H i l l 
and S u l l i v a n , Mace , H e c l a and S n o w S t o r m 
mines are g iven . I l l u s t r a t ed b y tour dia­
grams . 

" S t o p i n g at the Homes ta l t e M i n e , South 
D a k o t a , " by J o h n T y s s o w s k i . 

" E n g i n e e r i n g & M i n i n g J o u r n a l , " J u l y 9. 
p. 74. 

T h e stope and p i l l a r me thod i nven t ed i n 
tb is mine is exp la ined and l i b e r a l l y i l lus ­
t ra ted by photf)graphs and d iagrams, 

" C o p p e r M i n i n g i n the M e t c a l f D i s t r i c t , 
A r i z o n a . " by Pe t e r B . Sco t l and . 

" E n g i n e e r i n g & M i n i n g J o u r n a l , " J u i y 16. 
p. lis. 

T h i s five-page a r t i c le ab ly covers, i n addi­
t ion to geo log ica l fea tures , the s t r i p p i n g , 
ove r l i and s toping . p i l l a r and sh r inkage , top 
s l i c i n g , f i l l i n g , t i m b e r i n g and haulage meth­
ods as p rac t i ced i n such mines as the Coro­
nado, Me tca l f , and K i n g , 

"Ore M i n i n g methods ." by W . R . Crane , 
W i l e y & Sons, N e w Y o r k ; 219 pp.. $3.00; 

i l l u s t r a t ed . 

T h e r e bas, at last , been produced tbe book 
w h i c h has l o n g been needed by the m e n who 
r ea l l y desi re to post themse lves on the meth­
ods p rac t i ced th roughout tbe m i n i n g wor id 
i n tbe a t tack on, and the ex t r ac t ion of, ore 
bodies. P r o f e s s o r C r a n e has made a con­
s is tent s tudy of s top ing and bas pe r sona l ly 
inspec ted such methods i n a i l of the dis­
t r i c t s of the TJnited States. H e has a lso 
d r a w n f r o m misce l laneous , but re l i ab le , 
sources, da ta conce rn ing such m i n i n g w o r l : 
i n i n r e i g n d i s t r i c t s . 

T h e book is l i b e r a l l y i l l u s t r a t ed and the 
text is so c a r e f u l l y w o r d e d t ba t the reader, 
be he col lege s tudent or p r a c t i c a l miner , 
cannot f a i l i n unde r s t and ing even the mos t 
c o m p l e x systems. 

A f a i r idea of the scope of th is exce l len t 
w o r k may be ga ined f r o m n o t i n g the f o l l o w ­
i n g head ings : Suppor t of W o r k i n g s ; M e t h ­
ods of S t o p i n g and H a n d l i n g Ore i n S topes ; 
M i n i n g i n N a r r o w V e i n s and Bedded Depos­
i t s ; M i n i n g i n W i d e V e i n s and M a s s e s ; 
Open-cut M i n i n g ; Cos t of S top ing . 

Ove rhand , underhand , breast , side, long-
w a l l and sh r inkage s top ing ; square se t t ing , 
s t u l l i ng , f i l l i n g , c a v i n g and m i l l i n g are a l l 
exp l a ined c lear ly , and examples of t he i r use 
i n w e l l - k n o w n mines are g i v e n i n de ta i l . A l i 
k i n d s of m e t a l mines , w i t l i the v a r i o u s types 
of ore bodies are covered. One v e r y praise-
w^ortby fea ture of the book is i n i t s concise­
ness. A i l of tbe m a t e r i a l i s g iven i n such a 

sys temat ic and s imple manner tha t i t is a 
p leasure to use i t even as a r e fe rence l)ook, 
and it i s p red ic ted that i ts consu l t a t ion by 
busy m i n i n g men w i l l be common . T h e 
i l e m s of ac tua l w o r k i n g costs w i l l be read by 
m a n y operators . 

IVIETALLURGY, C H E M I S T R Y A N D A S S A Y ­

ING. 

T h e E f f e c t on the S o l u b i l i t y of G o l d W h e n 
Ore is C r u s h e d B e t w e e n I ron Sur faces , bv 
J . M . T ippe t . 

Met , & C h e m . E n g . . V o l . VITT, N o . 8, p. 519. 
E x p e r i m e n t s on P o r t l a n d d u m p m a t e r i a l 

gave 50 per cent, e x t r a c t i o n on i ron , hut 
when g round i n tube m i l l s w i t h S i l e x l i n i n g s 
gave f r o m 70 to 80 per cent, ex t rac t ion . 
" P r o b a b l y due to a film of i r o n g l a z i n g the 
gold pa r t i c l e s . " 

C r u s h i n g by S tamps , by J . H . Gates . . 
M e x . M . J , , V o l . II, N o . 3, p, 30. 
A n a r t i c l e g i v i n g va luab le i n f o r m a t i o n i n 

regard to the care of the v a r i o u s parts of a 
s tamp bat tery , and methods of r e m o v i n g and 
r e p a i r i n g b r o k e n parts . 

T h c T r e a t m e n t of A c c u m u l a t e d S l imes , by 
J o h n O ' H a r a , 

M e x . M . J . . V o l . TT, N o , 3, p. 17. 
T h e t r ea tmen t of s l imes hy filter press 

compared w i t b decan ta t ion and A d a i r - U s h e r 
process. T h e resu l t s i n f a v o r of the A d a i r -
U s h e r Process , w h i c h is cons ide red a qu ick 
w a s h i n g process not e f fec t ive f o r d i s s o l v i n g 
gold , but on ly d i sp laces the r i c h go ld solu­
t ions. 

C o m p a r i s o n of G y r a t o r y and J a w C r u s h ­
ers, by H . L . W o l l e n b e r g , 

E , & M . J . , V o l . 90, N o . 11, p, 509. 
A three-page a r t i c le i n w h i c h the author 

g ives the advantages and d isadvantages of 
bo th types. 

C l a s s i f i e r f o r U s e B e f o r e Concen t r a t i on , by 
E . W . D u r f e e . 

E . & M . ,T,, V o l . 90, N o , 11, p. 499. 
G i v e s a de sc r ip t i on of the wa te r c l a s s i f i e r 

i n s t a l l ed at the Da ly - Judge m i l l , P a r k C i t y . 
U t a h , w i t h reasons f o r i t s adopt ion . 

R e c e n t P r a c t i c e i n Copper M a t t e Smelt ­
ing, hy R e d r i c k R . M o o r e . 

E , & M . J . . V o l . 90. N o . 10. p. 4(10. 
F e r r i c I ron D e t e r m i n a t i o n , by A . P , Jos­

eph. 
J o u r n a l Soc, of C h e m i c a l Indus t ry Feb . 

21. 1910, p. 187. 
T b i s method is an i odome t r i c me thod 

w h i c h does, not i n v o l v e reduc t ion . 

" M a n u a l f o r A s s a y e r s and C h e m i s t s , " by 
W . H , Seaman . 

W i l e y & Sons. N e w Y o r k ; 250 pp; $2.50. 
Says the w r i t e r of th is book: "T wr i t e 

p r i n c i p a l l y f o r the y o u n g graduate of the 
n i i n i n g school , t h r o w n upon b i s o w n re­
sources f o r tbe flrst t ime , and b rough t f ace 
to f a c e w i t h cond i t ions and p rob lems un-

TEE COLORADO SGHOOL OF MINES MAGAZINE. 17 

k n o w n to the schools , w b i c b he can solve 
o n l y a f t e r yea rs of exper ience , unless he i s 
g iven the exper ience of those who have pre­
ceded h i m . " 

Of tb i s hook P r o f e s s o r H o s k i n s ays : 
"It is qui te t rue tha t every a lumnus of a 

t e c h n i c a l school , w h e n employed as an as­
sayer or chemis t at some i n d u s t r i a l p lant , i s 
r equ i red to l ea rn and p rac t i ce methods tha t 
were not taught h i m i n col lege. T h i s is no 
a rgumen t agains t the courses g i v e n h i m i n 
col lege. T h e m i n i n g schools , i n pa r t i cu l a r , 
endeavor to teach not on ly r e l i ab le , but ac­
cura te schemes ; but. as P r o f e s s o r S e a m e n 
c o r r e c t l y states, the c o n v e n t i o n a l methods 
o f t e n f a i l to meet the condi t ions p r e v a i l i n g 
i n c o m m e r c i a l es tab l i shments or even 
a round s m a l l mines or m e t a l l u r g i c a l p lants . 
R e s u l t s need not a l w a y s be abso lu te ly exact , 
and l abor ious , t ime -consuming methods w i l l 
no t then be to lera ted . A g a i n , v e r y p rec i se 

resu l t s may be demanded, but tbey mus t be 
de r ived hy qu ick methods. 

T h e author quest ions the c r i t i c i s m s that 
have been made by so-called sc i en t i f l c analy­
sis aga ins t the prac t ices of the t e c h n i c a l 
analys ts , and he m a i n t a i n s tha t there m a y 
be i m p e r f e c t i o n s on both sides. H i s conclu­
s ions are d r a w n f r o m years oi; exper ience 
i n bo th capac i t ies . 

M e t h o d s are g i v e n f o r the de te rmina t ions 
of a l l the o r d i n a r y meta ls , as w e l l as f o r va­
r ious non-meta l l ic e lements and substances. 
Tn a d d i t i o n to these a n a l y t i c a l methods , 
there is a cons ide rab le po r t i on of tbe book 
devoted to s chemes f o r a n a l y z i n g i n d u s t r i a l 
products and by-products, such as c lays , ce­
ments , coal , coke, s lag, cyan ide and water . 
G e n e r a l i n f o r m a t i o n a iong such re la ted l ines 
a s s a m p l i n g ores and m a k i n g se t t lements on 
sh ipmen t s is g iven , and the book concludes 
w i t b m a n y tables w h i c h are occas iona l ly 
u s e f u l i n an assay office or l abora tory ." 
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F U R N A C E S — F o r melting cyanide precipitates, 
retorted bullion, gold, silver, brass, bronze, monel 
metal, etc. Stationary and tilting types. 

F U R N A C E S — F o r Assaying and Mint Work . 

B L O W E R S — Positive Pressure. One to ten 
pounds. 
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Starkville M i n e Explosion. 

* W . W . E V A N S , '08 

S t a r k v i l l e , the recent scene of one of Colo­
rado 's w o r s t m i n e disasters , is f o u r and one-
ha l f mi l e s due south of T r i n i d a d , L a s A n i m a s 
Coun ty , on the o ld S a n t a F e T r a i l , and is 
reached by the S a n t a F e m a i n l ine g o i n g up 
to the R a t o n tunne l . A t the po in t where 
S t a r k v i l l e i s loca ted the v a l l e y widens to the 
le f t , f o r m i n g a sp lend id l o c a t i o n f o r a coa l 
camp, In tbe m i d d l e of t h i s w i d e place, to­
wards the east, a sharp r idge s tands out on 
the l e f t b ranch , on w h i c h 4,000 fee t f r o m the 
t o w n is loca ted ttfe i l l - f a t ed m i n e k n o w n as 
N o . 2. 

T h i s open ing was s tar ted twen ty - four 
years ago by tbe S a n t a F e R a i l r o a d , tbe c o a l 
b e i n g used i n ope ra t ing t he i r sys tem. Fou r ­
teen years ago the p roper ty was t a k e n over 
by tbe Colorado F u e l & I r o n Co., who have 
operated i t s ince con t inuous ly . 

A t one t ime S t a r k v i l l e was one of the l a rg ­
est p roducers i n sou thern Co lo rado , but as 
p rope r ty l i ne s we re r eached on some sides, 
and the coal p inched ont on others, tbe p i l ­
la rs are be ing d r a w n , so tbe capac i ty of the 
m i n e was on ly 1,300 tons per day at the t i m e 
of the exp los ion . 

T h e c o a l i s a c o k i n g b i t u m i n o u s va r ie ty , 
w i t b the f o l l o w i n g a n a l y s i s : 

A p p r o x i m a t e 

V o l a t i l e 31.80 
F i x e d C a r b o n 52.70 
M o i s t u r e ,60 
S u l p h u r .50 
P h o s p h o r u s .004 
A s h 15.50 

T h e s l a c k is washed and t hen coked i n 
s t andard bee-hive ovens. 

Sa turday , October 8, was a clear , w a r m 
day, as w e r e tbe three days p rev ious . T h e 
wea ther seemed set t led, not the k i n d tha t 
w o u l d f a v o r an exp los ion . T b e day s h i f t 
of n e a r l y 200 m e n came off at 5 p. m . A s 

* E n g i n e e r i n charge of the S t a r k v i l l e 
mine, w r i t t e n b y p e r m i s s i o n of J . S. T h o m ­
son, C. S, M , , '00, D i v i s i o n Super in tenden t 
C. F . & I. 

usual , bo th f a n s we re r u n n i n g r egu la r ly , and 
e v e r y t h i n g had the appearance of b e i n g i n 
i t s n o r m a l cond i t ion . N e a r 7 p, m . the man-
t r ip w i t h the i l l - f a t ed n igh t s h i f t l e f t the tip­
ple f o r tbe m i n e . O n r e a c h i n g the large 
p a r t i n g on the m a i n en t rance nea r ly three 
mi les f r o m the m o u t h a t r i p of loads was 
picl ted up, and the motor re tu rned to the 
outs ide . A b o n t 7:30, a c c o r d i n g to s eve ra l 
wi tnesses , the motor was seen to leave tbe 
t ipp le w i t b a s t r i n g of empties . T h e t r ip 
was gone abont 45 minutes , m a k i n g i t 10:15, 
w h e n a sharp repor t was heard . T h i s re­
por t and shock was p l a i n l y no t i ced by peo­
ple i n T r i n i d a d , E , P . V a l e n t i n e , n i g h t 
w a t c h m a n , suspec t ing tha t a l l was not r i g h t 
w i t b tbe mine , s t a r ted at once f o r the mon th . 
O n a r r i v i n g there he f o u n d the o ld slope i n 
ru ins . R e t u r n i n g , he bad the b ig w h i s t l e at 
tbe bo i l e r house s tar ted, c a l l i n g f o r help. 
H e at once no t i f i ed J a m e s W i l s o n , who 
spread the news to the s u r r o u n d i n g coun­
t ry . A m o n g the first to a r r i v e was J . S, 
T h o m p s o n , '00, D i v i s i o n Super in tendent , w i t h 
T, W . Tweedda le , he lme t expert , w i t h two 
o x y g e n helmets . T h e C . F , & I. rescue car, 
w h i c h was t h o r o u g h l y equipped f o r such 
wori f , was s t and ing near tbe S a n t a P e de­
pot i n T r i n i d a d . A spec i a l engine took i t to 
S t a r k v i l l e . T b e s u r r o u n d i n g camps imme­
d ia te ly sent he lp . Cokeda le responded by 
send ing Geo, P a r k e r , tbe i r he lmet expert , 
w i t h three comple te Draeger outf i ts , and the 
S tag C a n o n C o a l Co, , of D a w s o n sent a spe­
c i a l au tomobi le w i t h F r a n k W e r t z e l , engi ­
neer, and two he lmets and supp l ies f o r same. 
B y the t ime tba t Cokeda le , D a w s o n , and the 
help f r o m the o ther camp a r r ived , T h o m p s o n 
and T w e e d d a l e were l ead ing a rescue corps 
w i t h helmets in to the ru ins of the mine . T h i s 
squad penet ra ted as f a r as tbe 4th Sou th , 
but f a l l s of r o c k and gas d rove t h e m back. 
T h e suppl ies f o r the he lmets gave out and 
caused a re t reat . T h i s squad wan ted to 
r each the " C " f a n to see how bad ly i t was 
damaged, i t b e i n g the nea re r of the t w o 
fans , bo th of w h i c h are loca ted underg round 


