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T h e  Treadwell Group of Mines, Douglas Island, Alaska. 

BY ROBERT A. ICISZIE, ASS'T SUPT., TREADTPELI, CITY, ALASKA. 
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The Treadwell Group comprises fire mines, four of xvhich 
are situated on the northeast side of Douglas island, directly 
opposite the town of Juneau, and one about four miles back of 
Juneau. These nliiles are o~raecl by four separate companies, 
but are all uilder the same general managemeut. Those sicu- 
ated 011 Douglas island are : The Tread \~~e l l  mine, o\~lr.rd b2- 
the Alaska Treadwell Gold -\lining Co. ; the Mesican mine, 
owned by the Alaska Mexican Gold BIiaing Co. ; :titd the Rearly 
Bullioil and Seven-Hundred-Foot mines, owned by the .&las!ra 
Unitecl Gold Mining Co. The Juneau mine, cw~ied by the 
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Alaska .Juneau Gold Uili i~ig CO., is on thc 111ailila~1d. This 
property embodies a large riulilber of claims aucl promises to 
be very valuable; but i t  has not aclvaneed beyoncl the prospect- 
stage, anel as i t  cliffers entirely from the island mines, both 
in  geological features and methocis of ~ rork ing ,  i t  will not be 
consiclerecl in the  present paper. 

The principal topographic features of the colll~try surround- 
ing the Treadwell group of nlilles are urell sl10'ivi1 it1 tlie half- 
tone illnstrations, Figs. 1, 3 and 3. Fig. 1 is a view of the  
w o r l ~ s  of tlie Alaslia Tread\>-ell Qolil >lining Co, 011 Douglas , 

islarid; Fig. 2 is a viem of tlic Treadwell open-pits or gloly- 
hole " looBi11g east~varcl; and Fig, 3 is a view fro111 the eastern 
end of the Treaclr~ell open-pit3 loolti~lg toward the to~vns of 
Douglas ancl Juaeaa ~vhicll are plainlr see11 in the clistauce. 
A n  ideal cross-section of the Tread~~rel l  mine, illustratiilg the 
niethod of removing the ore, is give11 in Fig. 4, anel a general 
map of the mines of the  -4lasl;a Trcad\vell Golcl l l in ing Co., 
the Alaska Slesica~l Golcl Mining Co. and the -4laska Unitecl 
Golcl LIiiling Co., all on Douglas island, is ~1ion.u in Fig. 5 .  

The features that 11a1.e made the Treadwell mine justly fa- 
mous are the mining ancl ~n i l l i~ lg ,  at a profit, of ore that cloes 
not yield ail average of' more that1 $2 per ton. 

CL:li,fiate.-Contrary to the acceptecl idea, the clilnate is not in 
the le;ast severe, the  winters being illuch milder tllan in X e ~ v  
York, while tlie stulimers :Ire ncrer hot. During the last two 
winters the t1ier;liometer dicl l int  rencl~ zero. The precipita- 
tion, I l o ~ ~ e v e r ,  is great, the arerage ,tnnual rainfall for the last 
three years being about 68 in. As a result of tlie mild climate 
and ~abnndaut rainfall, tlie elitire contitrj- is corered bx a dense 
growth of' trees, coilsistiilg princil)ally of heiizlock alicl spruce, 
which makes fairly good mine timber, but poor lumber. 

13'~ta~g.-LiBe everj- other golcl-clcposit ill Alaska, the Treacl- 
well inines mere first ~vorl;eci as placer-cliggings, and in this 
may- n7as cliscorerecl tlic quartz in  place, now lillown as the 
Tre~zdnrell cleposit. From all acco~ults thuac snrface-~vorkings 
were quite rich, but were sha1lo.i~ aiicl soon eshausterl. It was . 

in the suninler of 1881 that gold n as Iirst cliscoverecl and pla- 
cer-mining startecl. The placers ill the  Silver Grin- basin, just 
stcross the channel, which l~acl beell cliscoverecl the previous 
year, proved exceeclinglj rich for a short period. U p  to this 
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time there had been no atteinpt at  systenlatic i l~ining ill Alaska. 
Soon after the discovery of the placer-clel~osits on Dougla3 
island, the Paris claim, which corerecl the site of the large snr- 
face-pit, or c' Glory IIole,' of the Treadwell mine mas bought 
from French Pete by John  Tread~vell for the sun1 of $400. 

0r:ing to the more than tropical lnsnriance of the vegetation 
and the cleposit of glacial mud XI-hich covers the surface to a 
depth of 20 ft., early exploration and development were ex- 
tremely clifficnlt. 111 1881 the first mill, containing five s t a n l l ~ ~ ,  
was bnilt and startecl crushing ore that canle from a streak 
about 20 ft. wicle, xrhich ru.ns along the foot-nrall of the deposit. 
This ore is saicl to hare  millecl between $8 and $10 per ton; 
a t  any rate, it was sltfriciently high-gmcle to pay for the mill- 
ancl development-wor!i and to leave a good surplus. It x7as 
early seen that the great hulk of the  orc mas estrenlely lo\\.- 
gracle, and the fact was recogilized that a large tonnage and, 
conseqnently, a large milling-capacity would be required to 
make the enterprise a success. 7JTitli this idea in view a 120- 
stamp mill was erected aucl startecl crushing ore ill Jnne, 1885. 
The results of the  first three years' run i-rarrantecl an increase of 
120 stamps, ancl the  240 stanlp* nTcre put in operation in Au- 
gust, 1888. After a careft11 stndy of the results of running 
the 240 stamps, and of the ore-reserves in  the mine, i t  ri7as 
again clecidecl to increase the milling-capacity by adding 300 
stamps. Work mas immeiliaeely btartecl, and the 300 addi- 
tional stamps were clropping in Nay, 1899, thus making a. total 
of 540 stamps crushing ore fro111 the Treail~irell mine. 

Soon after the opening of the Treadu-ell, the deposit was 
tracecl along it3 strike to the east, and the ore-body of 
the llexicail nline rliscovered. Unlike the Treacl~i~ell and 
Eeacly Bullion croppings, the surface-sho~~ing of the 3lexicxn 
dicl not indicate the size of tlle ore-bodies that merc afterwai.cls 
o ~ e n e d  up. A s  in  the Treadwell, some fairly high-grade ore 
i n s  fonncl near the surface, l ~ n t  i t  was e r i d e n t l ~  a concentra- 
tion, and clicl not represent the True or arerage value of tlne 
i l l  ore. I t  was 110t until 1804 that the lliill of 60 stamps 
started crushing ore, but the result of the first year's milling 
~ i ~ a s  such that it \?-as determined to increase the nanlber of 
stamps to 120. This work TI 8s immediateljr startecl, and in 
1896 the full mill was in operation. 
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After the discovery of tlle Treailn-ell and Jlesican mines, 
tl~csre \vas a r1is11 of prosp~ctors into tile district, and it was not 
long before rich p l a c e r - o i  were fonnd over \rl:at is ]low 
known as the Ready Bnllioll mine. For  the most part, tllcse 

f'rc. 4. 



lt. ~5,;ls ncrlnircd by the Alaska United Gold A31iniil~ GO., l\-hich 
co111panj- liail d s o  control of illc e s t e n s i o ~ ~  or tlle end of 
tlie Trcacl~ycll orc-body, now known as the Scrcll-IIulldred-Foot 
j~iirlc. 

Ill .I895 ;L 120-st:~nlp lllill \\-;IS erectc.d :a~-ici s t~trted crushillg 
orc: ti.olll tltc I.lcntly lSi~llioii, :end in the followillg year tllc 100- 
51;11111) llli)l of ' c  700-l7ootn xriia pnt ill opc~ation, thus  
i ~ ~ ; ~ l < i ~ i g  ;L totill of SSO sti~1111is c l r ~ ~ q i i ~ ~ ~  011 the f011r l~~opert , ies.  

G~~olo!,!/.-l~cfbro t:ll<ing up the sni,jcct of the undcrgroand 
~ l l i l i i l l ~  i l l  ( l ( ,f ;~il ,  it  \~o111(1 1~ \\re11 to give n l~ricf'clescril~tioll of 
t,llc gcolopicnl 1i::lturc:: t11:tt bear 01) t l ~ c  eco~ionlic cstr:Lctioll of 
t t ~ c  01.c.. IVliilc tllc gco1ogic;tl colltlitions arc tllc s~ lme  in tlic 
'L'rc:itlivi.ll, 3Icsic;~l1 a11t1 ltc.:ctly 13nlli01l ~nillcs, tllcrc ;Lrc: colicli- 
i.io11s (111~ to Iil~hting, s11:~l)c :i~i(! the l)ositiol1 of' orc-1~oclie~ with 
1.c:l;;crtl t o  x:LI~; \\ri~t.c~, t- l~:~t 1 1 a ~ c  :L grcilt- ~ I I H L I C ~ I C ~  011 tllc 111etho~ls 
i i~i(i  costs ot' n~i~l i i ig .  

'l'l~c tlcl,osit lics ~ t t  :c. d igli t  allfilc to Gasti~lcau cllannel. Thc 

I~anlgi~~g-i\.:~ll of t . 1 1 ~  'I'rc::ttl\\.cll deposit iii distant 1,000 it. fi.0111 

tltc lwwei~t  sl iorc-li~~c, \vhile tilnt of tile 1Xe;idy Bullion lics fbr 
t l ~ c  l i~ost 1):lrt nlidcr ticl:11 \I-:~tcr. 

12ecorclit1g to !>ref. Beclicr, \i,Ilc, undonltcclly liad all cscol- 
Iclit- ol,l'ortunity of stuclying tllc firmi,tion and cll:u.actcr of the 
ore-l)oclics, this cloposit represents tllc upl)cr portiorl or " fcatlicr- 
edge " of nii iutrnsion of sodium sycnite, or, more logically, a11 
:~ll)itc dioritc, ~vhicll o\ving to pcculi;lr collilitious has becil de- 
colnl)osetl and silicified by solk';~taric or I lydro t l~cr i~~ ;~ l  a c t i o ~ ~ ,  
c ; ~ ~ i s i n g  :L eollcclitratioll of gold ill the ilatire st:~tc and in the 
pyrites, suilicicut l:o 111:1lcc i t  l,rofit~tblc nliniilg. Tllc coulltry- 
rock in this locality is a cnrbo~laccons sh tc ,  in \\rllich thc orig- 
I L  1 1 s  of 1 i 1  1 i i  I -  i 1 i 1  I t  can 
1)c t.r:cc-ctl for 1ni1c.i both to tllc nortlr ~tlltl sont l~ .  I ts  strike is 
N. SO0 TV., I~cilllg ~r;tcticnlly tllc sanle as t11c ore-bodics ;11ii1 of 
G:cstiiic:~~~ e l l a ~ ~ ~ l c l ,  a ~ l < l  coillcidillg !:yitli 011~: of tl~i: t\vo ~ ~ S Y L I ~ C -  
aystc~rns \\rllicll :lfYi?ct 1lc:lrly tlie wl~ole  of' tlic Alcsalltlcr nrclii- 
p(!l;lgo. 

Fol lo\ \ . i~~g tllc ilcpositiou of the slate c;~lllc lllc intrnsioil of 
I I .  '1')ris tlilcc is  ostrclricly i r r c ~ n l a r  ill shalie. 111 

tlle '1'1-carl\\rcll ilii~lo it I I ~ I S  :I \sicltll 01' (120 l't,. ; g o i ~ l g  so111.11~:~st 
i t  ilrlrronrs clo\\rn to :t mere striiigcr until the Mexican llli~le is  
i.cucl~ccl, \\~licre i t  again s\\rells out to a width of 150 ft. From 



the  SIesicml to the  Ready Bulliou, a djstailcc of 2,500 ft., it is 
traced \\;itah d i&~nl t j -  oil account of fanlting an(! the  brol<crl 
character of the  co~ultry.  AT the Rcarlx Bnllioll i t  aga i l~  at- 
tains a widtll of 300 ft. 

The  licrt i i~ t r i~s ion ,  tllnf of tlic g~Ll ) ro ,  was of i'~uldnrne1ita.1. 
importai~ce i l l  the  foriilatioii of the  ore. A c c o m p a l ~ y i ~ ~ g  :111<1 
f o l l o \ ~ i ~ i g  this ilitrasion c::i~lc tllc rnillcra1iz;~tion oi- the  sj-enite 
and the, deposition of the  ore. The dike of gabbro forms the  
liai~ging-\r:tll of tllc deposit, a.11d varies in  ~ri t l t l l  fr01il 3 ft. i1.1 

the  ?iIesicall to several I~luirlrec! a t  t.lic lic2~1cly Gullion. 111 plnccs 
the gabbro is hrtdly s1iatterc.d and colltaitls urulle~.ous stringers 
of qixartz; but  tlicuc are nioi;tly ba r rc~ i ,  i~ l ld  ~ l o ~ i ~ l i c r e  is tlic 4 

gab l~ro  co~lrertecl into ore. This (like can 11e traced the  ibl? 
lcngt,li of Doug1;ls is1;nid. 

Tlle tliird ail11 last of' the  illtrlrsiolls \vas icliat Beclier has 
callcrl an  analcite-basalt. Tliis strikes X. 20' W., cnttiug the  
slate, sycliit,e alitl g~xbbro, and clips to t l-~c west a.t an  anglc of 
86O. Prececlir~g nlld cluring this cr~ll~t , ion,  t he  country-rock was 
evidently badly shattered, nnil t he  fissures thus formed liccar~lc 
filled with ;~nrjfcrous nia,teri:tl. I11 no p12tce does tlic basalt 
dike colltaiu ore. I11 the  upper levels i t  is quite co~ltinuous, 
but  011 the   lo\^-er lc\rels: each c1il;c h i ~ s  split into sevcr:~l stnallcr 
ones, 1i~11ich in places e~icloee f~agmei i t s  of tlie syenitc. 

111 tlic Trcacl\vell, Scvcn-T-ln~iclrcil-l?oot and Re:tdy I3ullion 
mines, :ti1(1 in  the  weat end of tllc Mesicall, t he  ore consists ot' 
t hc  mineralized syeiiite. This ore is rcntlilg- ili\7isil,le into two 
dist,inct 17;arict.ii.s. Tlie onc co~isists of st,ri~igcra oY qnnrtz and 
calcite, occupying the  space:; foriiicrl hy t l ~ c  crnsliing of the  
sycl~itc;  tlic sycl~i tc  itself' 1)ciug ~:o~lie\vli;tt rliillcritliz~d ;11011g 
tlie plalies of fracture-. Tlie otlicr consists of'sg-cnitc \\~lliclt 11:is 
bee11 crushecl mid brol<cil 1)y c1yn:~mic agcncics, :111cl the fi.:~g- 
n~cn ta  t l l r~s  f o ~ n l o ~ l  1l:lrc bceit si~t.t~l-atc(l bj. tllc n~i l l c r :~ . l - l c :~ r i~~g  
solntio~ls. 

I n  t.lre cast cnd of t,llc Jlesic;t,n n1i1ic,-1):uticnl:1rl,y in t11c 
lo~\rer lc\;cls,-tlic ore collsists of' ::nrifcrons clu:trt,z :~iicl c:11citc, 
( ~ c e ~ ~ l i y i ~ ~ g  lc11ti(:t11:11. S ~ I : I ( Y ~ F  i l l  t , l ~ c :  l~l:t(:l< sl:~,tc t? )~ . r i t ( : ( l  l)y its 
\.icltli~ig to 1)rcssnrc alollg i t -  clc:~\.:tgc-plalics. :l:ltc va l t~c  01' 
t h e  ore call be readily deter:-iiiilcd 1)y the  r lu i~ i i t i t~  of pyrite con- 
tail~eci and its c~istriblltioil,-~vIiet~~~r ~lniforlr~ly or ill ~ I I I IC ' ILCS,  
-the latt,erl~eirlg the best. I n  the  npper levcls the  1)cst ore licti 
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nest to the  black slate foot-IJ-all, but ill the lonrer levels i t  has 
traveled towarcl the hailgiilg-~vnll, and the space occnpie~l by 
good ore above is here replaced by practically barren s~cn i te .  

~ ! ~ X I S G .  

,S'i~c$ts.-The Treadwell, :' TOO-Foot " and 2iIesican nlitles are 
opened b ~ ;  vertical shafts, but t,lle Ready Bullion by an incline. 
111 every iustancc: the  gronlicl is of sncii a nature, escept near the 
s~zrl'ace, that tim1,ering ~I-onlc! l:e nnnecessar~- were it not re- 
quired xu a support for the sliili-gnides, ladcleru, pipes, etc. 

1 I I Same of 31ine, TO. of : Tert. or j Size of /Gal .  \Voter; 

I Comp'ts. 1 liic!ine. I Timber. ; Per ZIin. 
I I 

Table I. gives the size of the niaill ~~orli i~lg-sliafts.  All of these 
are rect:~agnlnr, slid are sunli Ly m:~cliine-drillil~g. Each 111i1le 
has in addition from one to t,hree sl~ialler shafts, sunk for pros- 
pectiug, \vhicl~ vary in depth from 150 to 400 ft.. With the 
exception of the No. 1 Shaft of the Treacl~vell, t,hey are not used 
f i ~ r  lialldliilg ore. 

,411 sha.ft-iinking is clone by co~ltract, and if possible the con- 
tract for all n ~ o r k  on the lowest lei-cl ancl for the shaft is let to 
the  same parties. These co~ltracts include the sinking, hoisting 
from the shaft, driving of drifts, tral-iiming, etc., or, in o t l ~ e r  
\vorcls, tlle company furnishes stezm, air alicl tools, anci there 
its liability cads. Two machi~lc-ilrills are usually cmplogecl 
for s in l i i~~g .  Tnro sizes hi~rrc been tried, and the larger, or the 
neli7 Inyersoll maclline-dinmcrel.1iacte of' cyliiicler 32 in.,--has been 
fo~ulcl superior to the 3.25-in. machi~lc formerly nsecl. Tlle rock 
is quite liaril, 1)articul:trly on the  I~ziiigii~g-~vall side of the  
deposit, ancl it has becrl found tlint the number of feet clrilleit 
wit11 tlie large m:lchine is f~llly SO per cent. niorc tllall -\\.it11 . 
t.he smaller one. 

Both 10- aucl 8-llonr shifts were t,ried, and the best progress 
made with the fornlcr; col~scq~lently, all sllafts, as r\~ell as otllcr 
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uiidergrounrl {r-orl;, are done 113- 10-l~onr shiAs. The center-cnt 
syste1-n of drilling is employed. Tlie cut is first drilled, blasted 
and muc!;cd out, the11 tlie other holes Lire rlrilled aad bl~stecl 
and the dirt reniorecl in the usaal nlauncr.; save that the cnd- 
holes are reserved, aucl fired nritil the cut-holes of the follo~r~ing 
round. 

illthough the sli2:fts var?: from 700 to 900 ft. belo\\. sea-level, 
:~nd one of them is under the cliannel, very little \\ratur is an- 
cou~ltercd in sinldng. l los t  of' the \rater in the mines collies 

from tlie surfsee, aiid is caught up and pu~npccl out, l~stlally 
from the First l e ~ l .  The \\ratel. tu~cieryrou~icl does not it\-cragu 
over 50 gallons per minute, and this is hanilled eit,hcr by the 
skips or by S o .  5 Cameron si~ikiug-..pu~lipj. 

Cross-head and b~icl;cts arc nsed for si~ll;i~ig. The backet is 
 tat-bottomed, wit11 the sides piojecti~lg 8 iu., tlins giving it ;I, 

niore secure base ailcl pcrlllitti~lg it, to remain upright on ail 
ilne\Ten surface n-hile l~ciug filled, 

The question of light at  the bottoiil of a slluft Ilas al\vag.s 
been a vexatious one, on.ing to the water aiid blasting; b i ~ t  this 
cluestioll 11as been solr7ecl by using a groap of tllree 36-c. 13. 

electric 1a.mps in  tlic place of torelics or cauclles. The wire is 
brought, clo~rn tlle sliaft to some conrrenient poilit, xvherc a ~lili\ll 
reei is placed rritli which the lamps call be lo~~erec l  or raised a t  
will. I t  has been fou11c1 that the best \i~ire to ase is the orcli- 
nar1 lamp-cord, xrrrapped ~r i t l i  hcavj. canvas a11i1 giren a. good 
coat of P. $ 13. pzixt. 

At the Read?- Bullion lxiile the ore-bo~ly lies for tile niost 
part  unilcr water. For tl-iis reason a vertical sllaft ~vould be 
-im~~m"c.icable ; theyefore all i:icline shaft \\--as started at. >L point 
160 ft. fro111 the foot-wall and sullli at  ail angle of 47" 53' fi.onl 
the  horizontal. To protect the umclergro~u~ci \\~orBings from . 
the  sca, a pillar 300 ft. thiclc r a s  left in  place above the highest 
xvorkings in the ~unili ore-body of tlic mi~le. The ore was cnt 
a t  a clista~icz of ,728 ft. along rlle inolinu, ancl t h c  shaft con- 

tinued to tlie '750-ft. level. 111 the llloalltillle the foot-wall hacl 
become nluch steeper, and it was e~ridelit tha.t if the shaft was 
continued a t  tlie same angle, it. n~ould soon be out of the ore. 
Tlie shaft was then grado:xlly steepened ~ l ~ l t i l  at the 900-ft. 
Ierel i t  has an iilclinatiou of 80°, aucl the shaft continues a t  
this angle to the next lo\ver level. 
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,S'/r!tions mid 0i.r-Bt/is.-Formerly, it n-as .the cnstolll to open 
"11 a level every 110 fr. ; but below tlie 440-it. level the dis- 
tance between levels in the Trc:~d\\-ell nil: be 150 ft. from 
non- 011. By this nletl~ocl a large clerclopment-esl>ellse will be 
a\~oiclecl. 

A t  e~ich l e d  a station is cnt ont, tlie n-iclt-h of the shaft, 
fi-0111 40 to 60 ft. long aiicl wit11 a n  average heiglit of 8 ft. I11 

tlrc Treaclwell the main cross-cuts ynl: parallel to the -\\-all-plates 
of the shaft, 2nd :IS far as possible it is aimccl to Iiavc tlle sta- 
tion on the side opl-~osite horn t.bai toi~arcl n-iiieh the slrips 
diunl~. TTTliell the station-lcrol is reached i11 tinlberiilg the 
shstft, 21 station-set is put  in. This set is 14 ft. high, ancl is tiecl 
ill t v o  clirectioiis by iron l~olts. To protect the front mall-plate 
that serves for the sill of tlle statioll, a stoll 10 by 1 4  in. is put 
in hetn-ecn t,lie wall-plate aiicl tlie eclge of the sta,tion, aild tlie 
tn-o scc~~re ly  bolteel together. 111 cuttiiig out tlie station, a 
drift is ron from thc shaft a distance of 25 ft. It, varies ill 

l~e igh t  fkoin 15 ft. in front to 7 f't. at  thc back, ancl is the width 
of tlic shaft. Thc maill cross-cut is the11 started at  right- 
~ttlglea to tlie station-drift. For  the first 80 to 100 ft. this cross- 
cut has a uridt!l of 30 ft., atid ii'o111 tlle~icc to tile fbotmall it is 
1 2  ft. ~riclc. A t  tlie I~angiag-\~vill cnd of the cross-cut, a station 
is cnt for the 1.i-incliug-eugiiles that operate t.lle tail-rope liaul- 
age; : t ~ l c l  clirectly opposite the s i n l - c o r t i e n t ~ ,  on alter- 
nate levels, a stat.ion is cut for the sin1;ing-hoist. Beneath the 
floor of each stat.ion :1.n ore-bin is cut out \\-it11 a capacity of 
from 500 to 1,500 tons, necorcliug to the clua~ltit,y of ore to be 
hancllecl. I3speriencc has s1ion.n that it is very coilr-eiiient to 
11are 1:trge storage capacity a t  the stations, :111d when the ore- 
bill is it1 the ore i t  is just aseco~ion~ical to cut n large as a slnall 
OllC.  

111 the &lexical1 and c'-iOO-Foot" mi~ies, the main cross-cuts start 
rlircctly from the shaft, and as :L co~lscclnence the station-cutting 
is n ~ u c l l  simplified. I11 other respects they f o l l o ~ ~ ~  the same 
system :IS tllc Treatlwcll, nit11 the csceptioll t.liat the ore-bias 
are smaller, 2nd in tlie lllcsictl~l t1i.o Li11s are cut,,-one for ore 
in fi*oiit of the shaft, ancl one for nTaste: cut oil the opposite side 
of the shaft and 1.caclicd b. a11 extension of the main cross-cut. 
(See Fig. 6). 

111 the Reacly Gllllioli mine the above methods are asecl, but 



are chsc,lgcd in so f i ~ r  as to mal;c them ;~l~plii.nLle to an incli~le- 
shaft, 1vit11 the further esceptioil that tlie 11iniil cross-cut. runs 
to thc hangi~lg-\rall. 111 cuttiny out the orehi115 t ~ o  methods 
are employed. .The old oxc- consists of pntting up a raise from 
the clintc station to the level, and, after tile chlrtes have been 
Ijnilt, to cut out aronncl tile raise from the level of the cross-cut 

Elevation. 
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until the bin is of tlie desired climensions. By this method the 
rock is broli-en illto large llicccs and has to be bull-clozed" 
with po~rcler and c l r a ~ ~ n  out before the \vor!; of clrillil~g call be 
conti~~necl. The second mctliod is to, pnt up a raise fro111 the 
chnte-station to the s1112ll drift f?om the shaft at the station 
level, than build in the chute ~11d stope out a room the size of 



the bin. Tlie stope is c:trriccl to the lc\.el of the top of thc 
main cross-cut, thus saving the expense of fro111 40 to 50 ft. of 
cross-cutting. At the s:imc t i n x  it protects the timbers of the 
shaft from -8yirig rock by lear-in= a small yillar l)ctn~ee~i t,lle 
ore-bin a~i i l  the sl~aft ,  ~\ i l l l i~ . I~ ca11 be rclxovecl ~ rhe t l  the bin i.5 
finished mld t l ~ c  .Gee (if the c.i.0~5-cnt su!licic~lil~ fnr away to 
iiisnre tile shaft-timbers 50111 beiiig broke~i  n~llen the cut is 
blastcil. The ~ ~ s t c ~ i l  of siopil!g is tllc smile ns that  em~)loyctl 
in the large stopes. 

Le~efs ,  D~Y'JIs, C,-oss-Ci~!tsi TiJ5xses, etc.-TT~lieli the ore-bin :~riil 
station : ~ r c  coml)lctocl, tllc ni;ti:~ cro.ss-cnt is ilrivcn to tllc foot- 
. I t  tblls scrr7cs the clouble purposc of d e ~ e r n ~ i i l i ~ ~ g  lion- 
rhc lcrcl erlli he derclopctl i i i  the lilost ccoiion~jcal way nnd of 
l~wiiiitting n t!iorougl~ s;~mpli!ig of t l ~ c  ore, $0 illat a filir idca 
of' its 1-alne call be obtained. Tlie fo l lo~r~ i i~g  rule is :tlmost as- ' 

iom:ttic ill its npplictlbility to t.he ore-l~oilics on tlic island : 
St:lrt the first drift along the foot-wall, and keel, it there. A t  
v:trious tinics tlic :~l~or-c i.nlc ]>:is beoil igiiorod, ;lnd a l \ ~ : ~ y s  with 
the snnle resnlt. The ore-body is subject to abrupt c11:tngcs in 
tlic stl.il;e and dip of t11c foot-:~nll. I t  is inlperativc that. the ore 
be dra\\-11 fronl t l ~ c  stopcs 11y gravity, and this cn1111ot be ap- 
~ l i e t l  to the ore along the foot-\vnll lullcss the chutes, a~itl, con- 
scqne~itly, the drifts, arc Ixpt  21s close to i t  as possil~lc. Fig. 'i 
is iz plan of tlic 220-ft. lcvcl of tlie ri'rcacl\vell mine. 011 

this level tlie slate-liorsc i i i  tlie center of the deposit is qnite 
s~n:tll, rtnd tlicrcforc nlorc tlriiis t1l:ui csual arc rctlnirctl. 011 

tlie lo\ver levels, 11~1iere tlie slate-110rsc is wider, it is left in 
i'lacc anclforins :I n:~tnral division \jct.v\-ec~r tlic llnngilig- :tncl foot- 
~v:t11 portio~ls of tllc ore-110cly. At inter\;;~ls of 25 ft., raises :ire 
p i ~ t  nl) 011 nlterliatc sides of 11otli tllc li~ztili cross-cnts ailti (]rifts. 
r 7 l l ~ c s c  raises ; ~ r c  1 5  f't. Iiigl: ; ~ n r l  arc tlesiguccl to accoml~iod:itir 
the cliutes for tlsiz\~iug the ore from the stopes. They are pnt 
np wl~i lc  the drift is ~ u u ,  ancl given a slope of 60' f'roill the 
llorizoilt:~l so tli:lt the ore  rill run £scel>- ill tliclli. 111 t11c 
Ti.c;~dn.cll, I?caclj nnllioli i111il 700-lgoot" miiles, tlic clriff-s :wid 
cl~utc-raiser;; arc ill ore;  bnt in the _\lesic:i11, oil ~ I C C O L I I I ~  of the  
f lnt~~css  of tlie mill, they arc rnii in tllc foot-\\-nl! slate, and the 
cl111t.c-r:tiscs l ~ u t  nil  to llic o r c  ; t i  all ;t\-c:1.:tgc I~cigltt. of' 20 ft. 
above tlie track. At the same time, as tlic maill tlrift ai1d the 
clintc-r:tiscs arc bcing run, a secoiid drift, callcil the intcrmedi- 
ate, is drircn directly above tllc ~ilain drift aoncl separated from 









,Yt011i)ilig .Stirfc~ce-Pits.-By referelice to the table on ])age 354, 
it will Le seen that, considcra!~l~ slsore than 75 per cent of t,he 
ore mined from the Treailwell has coillc fro111 tlie open- or sar- 
face-pits. Froin :Ionr 011, tlie pcrcetstagc from the ~zndergronncl 
1.-or1;ing-s n,ill becoi~ic greater each year. The  lail ill ol)ell-l~it, 
or Glory -Hole," :ins reached a cleptl~ of 220 ft. belon- the ailit 
ievel and 450 ft. froill the si:r!>~cc, with a lllnsinlulll width of 
420 ft,. and a lc~igtb of 1,700 ft. O\i.ing to the large slidcts of 
wastc rock from the foot-nall, end the necessitr of having n 
secure pillar of rock at  thc 2%-l%. 1e1-el to protect tlie nnclcr- 
gro~ulcl n.orlriiigs fkom surface-water, i t  is i~nprncticable to 
.carry the pits to a greiiter tlepih. I n  the other mincs, at  pree- 
.eilt, very little ore is bcing talcen fro111 the surface, bu t  at  tile 
beginniug, all of t.hem clcpended on the open-pits for ore oa  

F:G. S. 
Ul.it't Raise 

~vhich to start their ~nills. T\Tl~eu :L pit is to be opcllcd, a raise 
i s  put. 1111 from the ~learcst lerel and conncctcd \\-it11 tllc SLW- 
face. This raise is stnrtccl from the intermediate drift, ill gen- 
eral (liyectly over clinte-raisr.. The chutes or1 cilch side tlle11 
serve as a man-way for the raise i l l  course of' crectioil, ant1 the  
broken ~.oclc is dra.irn ofY througll tllc n~iddle  chnte-raise illto 
cars. TJTllen the rnisc llws ; ~ c c , ~  co~nlccl'ccl, 111nchiue-drills aTc 
put to mor!i cutting ont a snlu!l stoy,e at. the 'uottonl. This raise 
when finidled llns tllc sbarre of an hour-glass, the top being 
fornled by thc open-l)it and ~ l l c  bottom by :i stope, corering 
three cl~utcs :lud fro111 20 to $0 ft. high, tllc two bcing joi~lcd 
bj- the raise. Tlle ol~ject of critti~lg out the pit-raises ill this 
manner is, first, to o l t a i ~ l  c.llutc-capacity in case of their being 
hnng up by lalgc pieces of rock or h~ blasting; and, second, 
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to :~fford a11 opport.unity\ to 1j~e;:li up a1:y large piece of rock 
that may have been orerioo!red in the pit, ~r l i ich wonl(1 stop 
up the chute u~lless it. were hrolitn to l~icces alnnll enough to 
pass tllrougli it. 

lfachine-clrilling ja seen at its best in tllcse pits. The 3i-in. 
tlianieter Ingersoll-Bergcant drills: set or1 tripods, ilrc used in 
all the pits a t  present. Tlie a7emge 11i1;lher of feet drillecl per 
lnachine in 10 Iiol~rs is 86.35. The holes are drilled to an aver- 
age depth of 1 2  ft., ancl each inacllitle \.i;ill Lreitk 69.69 tous 
of ore per sliift of 10 1iour.s. %'hen tlla pits were smallel., flild 
the difEcultg of setting np v-ns not so - ~ x a t  as a t  present, the 
average i l n ~ i b e r  of feet drilled \\-:is much higher, and the break- 
ing capacity of a machine-drill \\,as from 1.50 to 200 tolls of ore 
per shift of 10 hours. Tile pits are ~ \~orke i i  by clrillilig and 
blasting the ore from a. series of benches or terraces aronucl the  
cliute-raise as a center, and IYIICI~  the ore is b1:istecl the broken 
rock rolls domli to the bottom. Tlie s~nnll pieccs are then 
brolcell bg- sledges, and the larger ones b ~ -  placing sticlcs of 
ponrder on tlie sr~rface of the rock, tampil~g ~ r i t h  n little fine 
dirt, and blasting. For  b1asti1.g holcs, Xo. 2 ,  or 40 pcr cent, 
tly~lalliite is used, i~vllilc for :' ljnll-clozil~g '' S o .  I., or 70 per cent, 
is't,l~e hest. 

TTThen the rock I ~ a s  been bro!;en to the required size, it, is 
dram-11 off, thro1;gh tlie raises a1ic1 chutes iiescrihed above, into 
cars. These cars are hauled to tlie station ore-bins by horses, 
or by endless-rope h:lulage, \rhere they are dumped. The ore 
is then loaded into skips, hoisted to the surface, iind 11atlclled in 
the usual manner. 

Un cle~yr.o~n1 t11 &'top'i~~.--Tbe f ~ ~ t n r c  ecoilo~nic x\~orlci ugs of the 
niiiles depe~lcls on no one factor niore tlialx on the success at- 
teiiclillg the carryii~g of thc prcserlt q-stem of stoping to the 
lower levels of the mines. The snrfi~ce-pits are practically ex- 
hausted, ancl the value of t,he ore does ]lot ;xllonr of tinibering 
or any extensive met.hod of filling. So far, t,he preseilt method 
has proved applicable to thc lo\rest l e~~c ls ,  ancl I do not hesitate 
to say that i t  will be eqnally snccessfnl at any dep>th to nrhich 
it. may bc desired to cnrrg- it. 

It was explained above t B ~ t  tlie object of tlic internlediate 
drift is to ope11 communication with the ore-clintes and to fur- 
nish a large facial area for tlia machine-drills to work upon, in 



cuttillg out- or u~lclcr-clittiilg thi: gronnd-Hoor for tllc stol>cs- 
\TTIlcn tllc irltcrirlecliatc Il;!s i~d\ -a~lccd n1)out 50 ft., tllc \vor!< of 
cut,tiug o11t. t he  stope is ~ t :~ r t c t l .  This cor:sists of mining out n 
cllnlllbcr 7 f't. Iiigll, froln 1.50 tu 300 ft. Ion?, ant1 \\.it11 n width 
v n r j i ~ ~ g  \ ~ i t l l  t he  \s;ii?th 01' -tlw ore-body. 111 the  lxlst it lins 
~)(:(?II c~i-;tolll:rl.y t-o cnt oat  tllc stol)cs \\.ill1 :i Ie\rc! floor, I)ttt es -  
pr icnci :  i~ i i s  sllo1v11 t l i :~ l  it, is i.iii,rk ccoi1oniic:tl 1:0 clli 1 

floor so i-li:~t it, s!opcs i'ro~li {!it: ~)::?illlcl liltcs of chutes ilt 211 

;tlrxlc c)f :tljonl; ! ] g o .  rl'l~is tlocs : I \ \ ~ ; I ~  \viol n I:irg:.o :~~no t~ l i i :  of 

s l~o \ -c l i l i~ ,  :LII(> t , l~c  01.c t l i l ~ ~  let\ is ~ ~ l i i ~ l ~ x t ~ ! I y  o j ~ t : i i ~ ~ c ~ l  I , I I ~ ~ o I I ~ I I  
tlic sto1)cs from t!le 11cxt lower ICVC!. 

\'$llcil tllc gro~lurl-floc~r li:is l )uc~i  cri!; oc~l., i l ~ c  \vc)rl< 01' s to l~iug 
ut>orl tlic ore is i~llnlc(liilte!~ Lcgu.11. TIE roof' of' i.11~: filol~c is 
:n.c:lrctl, (-1~:ts s c r \ . i ~ ~ g  tl~c: cloc11)lc. Ijnr.l)osc 01' snpl)ort i l~g tllc b:~c:lc 
;i~ttl oilb~.i!!g :L better sc~ri ' ;~;(> Yor t.11~ :xtt;!cl< O C  1 1 1 ~  II~:LCII~ I I C -  

clrills. 'L ' l~c)  ol8c is slloi. tlo\\-~l in l;~l..y.-o, tllill s ~ : L ~ s ,  SO tll:~t il l( :  

slio(:I< 0 1 '  titlli~>g, v o ~ ~ ~ l ) i ~ t ~ a ( i  \v i i l l  tl~:tt, or t l ~ c  bl:tsl,i~~g, l)r(::i.I<s i t  
111) ;IS I I L I I C ] ~  ; ~ s  l)ossil,lt:. rlTlle 1)icccs of roclc too 1:~rge to I ) ; ~ S S  

tllrollgi, Ill(,. \>l~(!-cll\lf(:5 :Ir\! l~?Ol<c!l b y  l~;tll(l ; t l l ( l  l' ~ ~ ~ l ~ l - ~ l o z e ~ l  " 

\vit.lr i ) o \ \ ~ t l o ~ ~  lo  11ic ~,cc~ltil.ctl size. \ \ r l ~ c ~ ~  s [ ; ~ d i ~ ~ g  1iw111 t , l~c  
lloor, t 1 1 ~  ~ ~ i ; t c ! l t i ~ ~ ~ - ~ I r i l l ~  ~ 1 1 t .  oc~t, :I trc11(:11 : l I o ~ ~ g  t,I1(1 t:c11t,e1> 01' iiic 
l):t(.l< 1,o 1i)rlil tlle :lrcl~, its li\!igl~t, \ r : t~ ,y i~~g  1vit11 t11c (:II;LI~:~(;~(:I. o f  
I c .  l'\vo sizc~s ol' 111:1cl~illc-c~ri~l. :trc nst:(l : 1 .11~  5:,;-ill. itl~d 
;{;-ill. ~ ~ ~ ~ c ~ ~ ~ s ( ~ l l - S ~ : r ~ ~ c : : t ~ ~ ,  :l11(1 t.l~\: 1101~~s ~ l t ~ i l l ~ ~ ~ l  to : I I I  ;I.V(~I.- 
;tgc ({(:11t 11 01' S l't-. aL ~~i:~t~lii~~c-st,ol)i~~g \ \ r i l l  (1 rill :111 ;~\rt!~,;~gt: 01  

'7S.ti9 I'L. !IL,I. slli!t or' 1~11 Ilolxrn :t~ltl 1.1rcal; 34.!)(; tolls of. 01.c: 
\ \ l i ( l t  t 1 1 \ 2  C ~ I I S I I I I I ~ ) ~ - , ~ ~ ) I ~  01' 12.52 11). 0 1 '  Yo. 2 (ly11:1111it,c. '1'11~: 
<;CIS[-, or l )yc : l l<i~i~~ ,111 tiits 1,(-)r1< : t i i . ~ ~ b  i [  1~:1s IIC(:II l)l:tsic~\ (1o\v11 is 
; L  1:11.g(! i l~111  ill t11(* [ > X I B < , I I ~ ( ;  or ~ t o ~ ~ i ~ l g .  0 1 1 0  ro\:l<-l~rt::~l<(!r is 
t~s~i;tIiy io t!;~t:ll ~ , i : t ~ : l ) i ~ t ( ~ ,  ; I I I ( !  i t ,  t:~\<(,s 0.S5 11). 01' ])o$.v- 
< I L > I *  i l l  l ) t i l l -( loxi~~g" 1 ' 0 1 ~  (x:1 ( :11  to11 01' 1,(1c;1< 1)roke11. 

/ \ K  1 1 0  ~ ~ I I I ~ I ( ~ I ~  is t ~ s ( * ~ l ,  i! i.5 (~o1111)11lsor,~ l I i : t l ,  :I s1tlli(ti(,111, ( I I I : I I I -  
:,itJ. 0 1 '  !)I.O\<(,II or(, 1)c: lc,( 't i ~ t  t l t t :  s[c)l)vs lo I ; ) ? I I I  :t soIi(1 \v( ) l . l i i~~g-  
l o  I I I I ~ .  l i  l1:1s 11(*('11 li)l111(1 i l~ i l t  oll(:-l.liir(l 0 1 '  i.11i: 

~ ) I Y ) I < < : I I  (II.(; (,:LII I j c ,  ( I I Y L Y , . I ~  011. \{.11ilr l l ~ i :  slol)(: is 11tii11g \ \ r o ~ ~ l < i ~ ~ l ,  
;11ti1 I i r t ~  s~~l,li~c:rl of '  111~: 1)1.01<1111 OI,(, \ v i f , l ~ j l ~  ~ \ ~ o ~ . I i i ~ l g  iliu- 
I I '  I Ir:~[,l.c. 1 1 ,  0 1 1 1 t ~ 1 ~  \ \ , < ) I Y I . G ,  I B , ~  Ill(. : L ~ I I ) \ , I :  I I I ~ , I I I O I I I ~ >  
t \ s ~ - l l i i r ( l ~  01' Ll~c L)~,~i<cii 111ust l ~ c  lt;l't, ill t110 sIo[)~*,  ; L I I ( I  
( . : I I L I I O ~  lit! (I~.:L\\,II 011' 1111li l  illc s101)e is \\rOrIit'(? 111) t-o tllc n c s t  
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lligllcr level ant1 f i~~is l ic t l .  J.11 t11e Ti~c:ld\v(:ll :11i(l 1ic:ltly l;11lIio11 
lliiiies tllc slutc-1lor.w i'or~lis u ~latnr;ll t l i~ is ion I~ctnrec~l rllc xtol~cs 
of t l ~ c  lisrtll :lilt1 t,lic suiitl! ol.~~-hotlics. 7'11u \v:111s of' tlic orc- 
))oily arc  sul~$)ortc(l ba- verric.iil pill;lm, or ribs, 15 fi. tl~icl;, a ~ i d  
from -700 to 300 ii-. :~ l )ar t .  F o r  I I I ~ : ~ I I S  ot' C V I I I I I ~ I I I I ~ ( : ; L T ~ ~ I I  :ui(I 
\~~c~ut.ilatioir, iiial!-w~ly ixisca :ll.ia l)ilt LXL)  i n  tI~,:sq)ill:l~.s ; L I I I ~  c.011- 
11ccte(l jvitli t l ~ c  lc~.cls. i~it(!r,)~:~ls 01' 25 ti,., sliort, (lrif'ts ii1.e 
r111i ill ol)pc>sit~ ( l i r e c t i : ) ~ ~ ~  I ' Y O I I I  i11c II::III-II.:IJ, r:lise; so t11:1t, :IS 

t l ~ c  \\rorl;i~ig-floo~. 0 1 '  t l ~ e  s lo l~c  ;~tl\c;r~lces, cacll oi' tll(:in is ~ ~ s c t l  
si~cccssii.cly n-!icli tllc \\-oi.l<i~~;c; conni.ct \\-it11 tlic ni;ii11 lxisc, 
:111(1 ill ~ . I I ~ I I  : ~ l ~ i ~ ~ ~ ( l o ~ i c ( l  :i11(1 c~losc;(l r111 ; ~ s  c :o~~~~clc t , io i~  is i11;1(1c-  

7 1 wit11 t.l~c: nest liigllcr 0116. 1 l i t :  1cvi.l;; :Ira l)~.otcc:t-,otl 1)y 11o1,i- 
X O I I I : I ~  l~i l lars 1'1,0111 20 lo 30 ['I. Ll~iclc. r l  ( . IX!~ 01b1.t: 1 , 1 1 ( ~  l~iIl:~l.s 
II:L\ .~:  l ~ e c ~ i  lcti :it e:i<:li l~,\,c,l,  1!1il, l'ro~li I IO\ \ .  O I I  O I I I J .  t,l~c: l ~ i l l : i ~ v i  
:it cvcry c)tlicr 1c;vcI  ill l)c! leii i l l  1)1:1cc; j.ct, e\-(:~j xvit,l~ t.llis 
s:lvi~lg, i'i~lly 20 1)cr ( : c b 1 1 1 .  < ) I '  111c orex ~ I ~ I I S - ; ~  I . ~ : I I I : ~ ~ I I  i l l  1 1 1 1 3  1 1 l i i 1 ( :  

ill t,llc "11:tp': of pillars : i ~ ~ t l  rills to s ~ ~ ~ ) l r o r t  t,l~c: grou~rtl  ; \ n~ l  1)r.c:- 
\ r ( l ~ ~ t  c::~vii~g. 

U c t i c s ,  .Il,'ii/i~~y, c~/c.-l~'i,:. !) sl~,)\\.s t l ~ c  l)l.i~i(:il):~I l i~ ; i l~~i . t . s  
01' t l ~ c  s o - c : ~ l l ~ ~ l  l i ~ ~ g c ~ ~ ~ - e l ~ i ~ t c ~  \\,11icI1 is r~sc:(l t111.011xlio111 1111:  
i s l : i ~ r t i  \ v l r o ~ ~  :L l:~~-g:.l: : I , I I ~ ~ I I I I ~  01' ( :o~i~l~;l~~:tli\:e~.ly (:(~:ii.s(! ~.o(:l.; is lo 

l i ; ~ ~ ~ ~ l l c ~ l ,  r l ' l~c!  iingc1.s :ire l ~ t , l ( l  i l l  1 ) I ~ ~ ~ : c  1)y t l ~ ~  \\rcigl~t. 01' :III 
;LI.III, I:, ;111d ; I I Y  s(:p:~r:ltely 111111g I ' IYI I I I  I l ~ t :  ~'utl, (: (:, so t11:1l, t 1 1 ~  
111ot.io11 oi '  c:~c-l~ is i~ l t lc :~c~~~(!c :~l t .  0 1 '  tli:ii 01' tlic olI1~1.s. Ij'or (,]I( :  

I ) I I I . I I ~ I S ~  of 1,;1isi11g 11112 fi11gcrs so 111;~1,  Ilic o1.c (.:it11 I ) ( ;  ( ~ ~ ; I \ v I I )  to 

i . l ~ ( :  I ( ) I I  0 1 '  (1:1c.li lii~,q.(!r is I ' ; I s I < ~ I I ( ~ ~ I  :L l ) i c , ( * ( !  or I ,o~I<. .  rl'li(:s(~ l)i(h(,c,s 
:\re: I ~ r o ~ ~ g l ~ t  to :L ( : O I I I ~ I I O I I  (.c~li.i:r ;l11<1 liisIc:11~t1 1.0 t11c' I I ~ : L ~ I I  
l ~ o i s f , i ~ l ~ - ~ ~ o l ~ ( ~ )  1vI1it.11 I):ISS(>S , ) \ . ( > I ,  :L 111111c->. i l l  I l l < :  1011  of' l l i c *  1 1 1 , i I ' l .  

: I I I ( I  t,llc~~(.t, (1o\\,11 lo :I s111:1ll \\~i~i(llilss. \ \ ' I I ~ ~ ~ I  OIY! is 1 0  I ) ( !  
c l r ;~ \ \ -~ i ,  tlic fi~igclrs ;II.C: r;lisctl to t l ~ c  1 1 c i ~ l 1  t iic:cctsa;iry 1.0 :111o\v 
i l i t ~  01.~: t,o II;ISS. \lr1~cti C I I O I I ~ I I  ] ) :IS l ) ( ! c ! ~ t  ( I I , : I \ ~ I I ,  1 1 1 ~  I ~ I I ~ < I , . <  : I I Y >  

~.c>l,*:isc>tl :111(1 11111 i ~ r lo  ~ ~ o s i l i , ) ~ ~ ,  slol~l)it~,:. :lit llo\\.. 11'  :I ~:II , ,<I:  
i c e  is : I  O I I  I l l ( ,  I i l )  0 1 '  i l ! , ,  ( . I I I I I< , ,  i l .  \ \ . i l l  1 1 0 1 1 1  o i 1 1 ) .  1 1 1 t .  

l i t ~ ~ c l .  01. ~ ~ I ~ , < < ~ I . s  i.!i:~t <.oirl<> ~ I I  ~ , , ) ~ ~ i : i , . t  \si111 it., \ \ . l ~ i l < .  I t < :  0 1  II<,I.s 
dr01' 1.0 tllcir 11o1.1rln.1 ~ ~ o x i ~ i o i ~ .  'I'o l ) ~ ~ v v c ~ i l t .  Ii11c ( l i l t  ( I I . ~ I ) ~ I ~ I I , ~  
illlo t11c :  i ,o;~.t l \ \ , :~~, ,  :I t ; ~ i l - l ) o : ~ ~ ~ ~ l  is I I I I ~  :II.IYI:;S I l l ( !  I I I ~ I I I I I  0 1 '  1 1 1 , -  

( . ~ I I I I ( $  ; 1 1 1 t l  Iiclll i l l  ~~o:; i l iol~ 11 )  f l ~ i ,  : ~ ~ ~ ~ l e ~ - i i ~ ~ ~ i ~ s ,  I). 
, 1 I ,.OS[ 0 1 '  l)ili;iilg 111, < ~ l ~ ~ ~ l c ! - ~ ~ : r i s ~ ~ ,  ~ ~ ~ ~ l i i i ~ g - s l : ~ l i ~ ~ i ~ ,  : I I I I ~  ~ I I -  

st:il]ilig l i ~ ~ ~ t ~ ~ ~ - c l i ~ ~ t , c !  ~ : O I I I ~ ~ ~ ~ ~ I ( ~ ,  is :IS li)l!o\v:i: 
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12 f t .  of raise at 29 pcr ft., . 
SO cars of dirt et 23c., . . 
Cnttii~g cl~utc-sk~tion for windlass, 
40 cars of dirt :it "Oc., . . 
Bui1:ling finger-chute, . . 
Lambar, i 0 O  ft. B.X., nt $12.50, 
I ron and steel, . . . .  
1~1;1~?1;si1~it1i-~cox1i, . . .  
12opc, . . . . .  

Toit11 cost, . . .  $2 17.33 

r l  l l l c  ixitlcipnl ad\rnnta~c:: p i n e d  by usillg iingcr-cl~ntes <-, 

a.rc dispatcl~ ill io:~tling ail(; .F~.cctfom from ljlocl<cil clllltcs 2111tl 

from spiililig ore oil tllc ~Y:IC!<S. Their  cost is prohibitive csccpt 
nfllcre a 1:irgc :~monut  o r  conrsc, ilry roclr is to l)c h:lncllctl, :lrrcl 
it1 t,llc I-:catly .I311llio11 ; I I I ~  :vicsi(::t11 i ~ l i ~ l c s  tlicy lla\,e t ) c c ~ ~  i r ~  :L 
grcat. nicnsurc snl)crscdcd 1))- t he  cc)mn~oll l~oarcl-cllrltc, \\~lric:h 
costs  cry 1nuc11 1~s;;. 111  SIC Trc:;ltl\vcll tl~(:y :LIOII(: :LI.C I I S C I I ,  
:111tl, :ls stated : L ~ O \ . C ,  tllcj. : i i ~  I~cil ig pelt it1 :kt i~~t ,cr \ -a ls  of 20 
;1,11tl 15  ft., illsicx:ltl of 30 (i., : ~ s  11c:rctolhl~:. 'I ' I Ic  :111clitio11:11 
~ S ~ I C I I S C :  ol' p ~ i i i i ~ ~ g  ill l i r ~ g c ~ ~ ~ - c l ~ ~ l l . c s  ~ \~c : t*y  15 fi.., irlsi.c:;l.(l 01' 

cvcry 30 I't,., is $S.i;3 per li)ot of' tlril7.. rl'l~(: s:iviirg ~ I I  s l ~ o \ : ( ~ l i r ~ ~  
i l l  :I s tol)~:  60 I'L. \vi(Ic \\ro111(l \ I ( :  $12 I I I . : ~  li)ol, I I I : I ~ < ~ I I ~  :I, s : t ~ i t i ~  
oL' $::.(i7 1)). ;~tltlitiott;\L cl1111c:s; lo \vliic:ll ~ilusl, l ~ c :  : ~ ( l t l~~c t  i l l ( .  

:'1~1\.:1111:1,:(' 01 '  1 1 0 t -  I o s i ~ ~ ~ g  tiill(: 1)). (:Iiilt(:s gcil.it~,q l ~ l ~ ~ ( ~ I i ~ ' ~ l .  ti  ill^ 
( . I ~ t ~ t ( ~ s  15  1.1. :ll):ll.(, l . 1 1 ~  ~ I . : L ~ I I  1 ~ 1 1 1  11ic1~c \\.if11 11ric'l' siol~:: i111c1 1)c 

lx.:~ct.ic:~lly tl~.n\\.ili,q f i o n ~  t l ~ c  s:nric ~ I : I I ~  ol' t11c. stol)cb. 'I'II(: 
.l)loc:l<c!(l ( . I I I I ~ ( *  (::III l)c: !icc:(l 1):: o i ~ c  I I I : I I I  :L I I ( I  1101,  (lc:l:~)- [ I I ( !  lr:tit~ 
I ~ I O ~ Y ~  111:111 10 I ~ I ~ I I  111.c~. >\\so. ill (.:IS<: tllc: 11:~cli 01' ~ I I C :  siol~(.  
s11o1111l l ) ( :co~~~c:  so 11:ltl t1i ; t t .  111c:11 (:0111(1 1101. g ~ ( .  ill to \\'ol.li t . l i ( .  

ovc: illlo ~ I I I I ~ ( : S ,  111o1.c: ~ I I : I I I  t\:'i~:t: i ts I I I I I ( : ~ I  co111(1 I)(: I I I . ~ L \ \ . I I  1'1.otrt 
t11c stopc 1vit.ll cliutc~a 1 5  fi.. : I ~ ) ; I I . ~ .  

11 ~~lo(lilic:itiol~ of' tlich [ i ~ i g ( ~ r - c l ~ ~ ~ t c  i,s II:,c(I l:)r i . l~c  ,slci11- : i l l ( \  

l)i~~-cl!~~tcxs. l ' l ~ c y  :IIY: 111:t(lc \\.i111 six 1i11gcl.s ; t t i ( L  i 1 1 ~  (i ill. \vi11(>1. 
li1:111 t l ~ c  c-rl.tlir~aiy cl1111.c. .ki I I Y ) I I ~ I I  i s  :1(1(!(~1 t o  ( : : I I , I . ~  t l ~ t !  O I Y ,  

k'~,oi~i 111(! I i11 lo tlic c:~!gi! 01'  i l l ( :  s11:~l'I. I t .  is !) l 'f. I~II; ,  !; i t # .  

xritlc, ~1.it.11 it11 i ~ r ( ~ l i ~ ~ : ~ . t i o ~ ~  o( '  :i;iD, so tl~:\f., t11c ovc: \\,ill rt111 l ' r i ~ ! l , ~  
I ' I . O I I ~  i l l ( >  lili 1 0  1 l11>  sl<i11. ~ \ l f : ~ ~ ~ l t c : ~ l  1 0  i l l ( !  ( : I I ( I  01' I l l ( !  I I ~ o I I ~ : ; I I  i;, 
I i i ~  I I I I I I : I ~ I  0 . 5 - I .  I : I  \ \ ' I I ( - I I  r.:lis(>11, i l  i t r 1 1 1 1 1 . -  

( L i : l ~ t , l j  : I I I [ I  t511iirt:Iy siolis i l l ( !  I \ I I \ \~ ,  : ~ I I I I  :~llo\i~.s 1 1 1 1 ,  I I . IIII?;~I 1 0  i11- 

l i l l t * ( l  i l l  I ~ ( * : I I I ~ I I ( ~ . ~ S  fi)~. lo;~(lii~;:: l 1 1 ( 5  11(5sl. s I c i 1 1 .  I t ,  I : I I< I ,S  (111  :[I\ 

avclxgc 20 s c c o ~ ~ t l s  to load :L .I-toil sl<il) :i l l([  r~~: t l ie  cvcl .gtIl i~~g 
clear ?or Iloisting. 
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'i'.\ r:r.c 111.-D~it!j oJ J/~tc/~ir~e-D~.i l ls  o i l  Douglas Jsln~ztl, Alaska. 
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tlic diiYerc~~t mi~ics ,  a11d fro111 i~10ilt.11 to 1.11olltl1 ill t l ~ c  sarilc mine, 
accordillg to tlic 1-nryi11g cspe i~sc  of Ila~~(l.lillg and salcs to our- 
side pnrt,ics. 

Tllc <' IJsll~or, .I)rillil~g " cost ~ i v c 1 1  is the  i ~ c t ~ l a l  C'S~X:IIPC of nlw- 
ci?ine-rue~l :1r1(1 l~clpcrs.  l ' l ~ c  illen (10 :I great deal of tllc 1):11.- 
ring-cIon.11 :111d triniming, :111rl t l ~ c  aho\ro cost nlill r7nrj. :lccord- 
iugly. 

r l i11c 1:tst ( ~ O I I ~ ~ I I I I  1111ilcr c L  >:.\*cri~gc (;ost; l>cir ~ . ~ ~ : ~ ~ l ~ i ~ ~ c ! - ( l r i l l  i l l  

1 0  110~1rs " g i \ ~ ~ s  th:: cost of drilI-sli:~rl~c~~i:lg, ~.epairs, pon.cr, i t i i ( l  

nll o t l ~ c r  costs ]lot. ii~c*l~~rlcrl i111(1cr t . 1 1 ~  hc:\tls o-f Lflhor, 1)rillillg 
t111c1 I ~ ~ x ~ ~ l o s i ~ ~ ~ s .  

I I Ji.nii/.sr~i/~g.--At pr*c3scllt tl~erci arc; dlrcc l?ictlloil? of t r a l i ~ n l i ~ ~ g  
ill 11s~: : 11y 11an(l, 1vit11 t.11~ 1 1 ~ 1 1 )  of 11orst,s, : I I I ( ~  1)). ~ ;~~( l lc~ss-~,ol~c:  
11:ll:lage. 

l \ T l ~ c ~ ~  t , l~c tr:1111111ii>,y is clo~~c! I)? I I :L I I (~ ,  ilnc 111:111 10:1(1< ;I I , ; I ~ ,  
pt1~11es it to the: o rc - l ) i~~ ,  (iii1!11,s ii, ; I I I I I  ~x : i . i i r~~s  to t11c; c1111tc~- 
0rdill:~rilj. t11c:l.e zrc sc\-i>r;rl mcll t~.:~:nlr~ilr,y lli,o~n tl~c. S : I I I I ~  

(.1111tc, :IIII.I :L g;r~,:~t; (lc%:11  01 '  I i l ; ~ , .  is loht, 11). : l \v :~i l i t~g I I I ( - ~ I .  l i11 .11  

t:o li):~(L: :111(1 : I ~ : I ~ I I  at-. ~ I I L !  1)i11 I ,~IVI.I:  is : ~ r ~ o t l ~ ( , ~ . \ \ . ; ~ i t ,  11111il  i 1 1 c .  1:1si 
(::II, is I ? I I I I I ~ ) C : ( ~  l~.f'orcl st;113i!1,~ O I I  1 I I C  1.c.1 I I I , I I - ~  ril). 

[;>, 11si11g l~orsc,s, t 1 1 e a  111,ct I ~ I I I C :  is l ~ ~ i ! ~ i ~ ~ ~ i z c ~ ( l  11). I I I : I ~ < ~ I I ~  1 1 1 1  

t\\,o or  T I I ( I ~ ~  i ~ , : ~ i ~ i , s  01 '8  (.;II,s (s:1!.11, so 1l1:1t \v11v11 O I I ( %  1r;1i11 is 
I ~ I I I I I ~ ) ~ I I , ~ ,  :11ioi11(\1. is l o ; ~ ( l i ~ i ~  : 1 t 1 ( 1  i l l ( ,  111 i1 ,11  is ( , , I  7.0~11(,. 

\Y11il(- i l~!*rc~ is :I I I I : I I . I<~II  s::\.itiy ~ I I  I I I ~ ! I I  11). 11si11g II~I.S(:::, 
t l l ( \ i ~ ,  ii~,si. (.OSI is c ; ~ ~ ~ i s i ( l c ~ ~ ~ : ~ l ~ l ~ ~ ~  :I I I O I , S ( *  C Y I S I ~ I I ~  $;IS0 I I I ~ I ~ \ ~ ( ~ I ~ I ~ I I ;  
; I I I I I  f l~(-ii.  ( I ~ i ~ t . < * c . i ; ~ l i o ~ ~  is ; I I IOIII ( . I .  I~I<.!OI.  1 0  1 1 c s  c~o11si1l1~1x-11, I i ) r  
III(>). : I I ,C~ ( ~ O I I I ~ I I I I ; I I I > ~  I I I ( ~ , , I ~ I I ~  \ \ . i t 1 1  : I ( Y ~ ~ ~ I ( ~ I I I s ,  \ \ , l ~ i c l ~  (sit11(-1, ~ l i s -  
;11,1,> l l l ~ ~ l l l  ~ l~~l~l l l : l l l ,~ l l l l>~ 01. la.\, i I 1 ~ ~ 1 1 1  l l l l ~  :I1 :I 0 1 ,  \ ; I  :I (i:l>- 
I i 1 1 ,  I I I : I ~ I I ~ I ~ I I ; I ~ I I ~ ~ ~ .  

I I I S  I I I I : I I ~ : I I  ~ ~ I I I : I , I ,  I I O I  I I l i 1 1 1 1 ,  : I I I ( ~  

(,(IS!' I U > I ,  ~ O I I  I I : I S  I K Y S I I  , ~ I . ( , : I I ~ > .  IY,(III( .<,II .  ' I ' I I ( ,  sys1e.111 is ( - S S ( , I I -  

ii:lIly I \ I ~ ,  ; ; ~ I - ~ ~ ~ I I I ~ ~ I [  i:~il-l.ol,c"' sy;'i(.l~i i l l  I l h l '  i11 I I I I I I I I ' I . I I I I F  I I I : I ( . I ' ~ ,  
I I I I I  ~ ~ ~ o t l i i i c i t l  lo III:II;(. i~ I . I I I I ! ~ I I . I I I  \ \ . i l l ]  I I I I I ~ < , I . ~ ; I . ~ I ~ I I I ~  1 . 1 1 1 1 ( l i I i o l 1 : ; .  

0 1 1  t I I : I I I ~ ~ ~ I I , Z : - \ ~  : i l l  ~ i ( i ( ,  (11' / I , ( ,  oi.c>-l,it~ i,< .sit I I ; I I ( ' ( I  ; I  ~ I ~ I I I I I I I . -  
(11.11111 \vil~(Ii~~,c-(~t~;;i~~c', six(' ( 1 1 '  ( . y l i t ~ ~ l ~ ~ ~ . s  $ ill. 1)). I 0  ill., \ \ , i l 1 1  
111.t111)s .) 1.1. 8 ill. i l l  I I ~ : L I I I , ~ I ~ ~ ~ .  Yc1.1 ~ l i ~ ~ ~ . ( ~ l l ~  i l l  I ' I Y I I I I  ol':111[1 I ~ ~ I I ~ ~ I ~  

{-(> i l l ( ,  ( > I I , ~ ~ I I ( ~  ; I I , ~ -  li)~il. i~o:.l:<. ' l ' \ vo  ; I I , [ -  ~ l t ~ : ; i y : ~ ~ ( ~ ~ l  1 0  ~ , : I I ' I ' > '  :I 
sI11-:1~~' S I I S ~ I ~ : I I ( ~ ~ ~ ( ~  O I I  ; I  I i o t . i ; , , r ) ~ ~ l ; l l  :isi(., 1;)). , < I I ~ I ~ ~ I I , ! : .  l 1 1 ( '  1 1 1 1 1 1 1 . 1 '  

r01)e ::II(I (:;t11si11~. it \ \ . i ~ l ( l  - I : IOO(III) .  011 1 1 1 ( 1  (11.11111, \ \ . l ~ i l ( '  1 1 1 , :  

relll~illijl,y ~ I V O  S I I ] ) ~ ) < I ~ ~ -  :I I , o ~ ~ c ~ I ~  \ i . l~ i (* l~  :IIIS\VC.I'S I l l ( ,  s : I ] I~< '  )1111'- 



ltosc! i'or tllc lo\\-cr ro l .~c  .l<'ro~ni t i ) c  ! IYI I I I I  to t 1 1 ~  l~o in t  I V ~ I ~ Y C  

tiic: drifts I)rnnch out, the nppcr rope is si~;~portetl by snatch- 
I)locaI;s s~ t s l~ : i~ ( l c t l  fro111 t l i ~  1):1(:1; oi' iiic tirifi nllil by shcnrcs :it 
tikc c i ~ d s  of '  nrlns scc~~i.c?!y tilstcn(:tl to 10- !)>. 10-i~:. posts. 

1lorizo1lt:ll shcnrc is plt1c:cil nt ;~o i~ l t  I\-licrc tllc d i r e c t i o ~ ~  
o f t  r o t  is 1 to l o  it. t t 1 I .  Sii1c:c this 
slic;~\-c is snI).jcct to scver~:  str:ti~ts> it s 1 1 ~ ~ : 1 1 ~  L)c 11c:l(I rigitlly in 
~ ~ i : \ c . u  1)y hol-izontal 10- 1.))- l 0-ill. 11ieccs sccnrcly i)ollcd to the 
10- 1)). 10-ill. l~osis. I?roi11 illis poilit L O  tlic o t ' t l ~ c  (lril't t11t: 
i~i.)pcr rope is carrietl 112 ~111c;:\-i-s f>thtClled ti) . t l i~ '  I I O S ~ S  01' t h e  
fin~c:1.-clm tcs, i l~~mctliately 111lclc:r t l ~ c  lirot 1.1ctli1ig lip, \\,lifre it. 
will bc o11t of tllo \yay ::\~ltl : ~ t  'chi: sanlc: tinlc. l~rotct.tc(l k i ' t ) ~ ~ t  . . 
i~ l ;~s t , i i~s .  :Pl~c? sI1c21~7c5 ;wcS i~~(alil~c,(l so t11:~t ~ I I C  zrc::tc!st, str:lir~ 1s 
:ti rigllt-ai~gics to tllc ; ~ r l c ,  : ~ ~ i t l  tli(1 ~ ,o l )c  is l~r(.vclitc.tl fi.o1rl.i11111]1- 
ilig ou t  by pcga pl:~cccl ;\cross i l ~ e  tcilj oi'tlic sI!e:tvc. rl'llc lower 
L.GIIC is l;cl~t i l l  lint 1)y :I rc.iit.:: ot' lir)rizo~~t-nl slle:t\-os fitstc11c.tl 



F o r  purpoacs of sigii;ili~lg, t.~\.o b:l,rc il.o~~-\r.ircs :Lrc rrlll tllc 
c ~ ~ i i r e  lcligtli of tlic tunnel. 'L'ilcsc ~v i rc s  arc 1x~r:lllcl an(\ 4 i l l .  

 part. At the  ~vinc!ing-ei~giiie they co~iilcct wit11 :t l ~ c l l  ant1 sig- 
rial-liglll-, \\.llilc tlic cnrrcIi1 is ol)tnil:ccl f'rc)i?l the clcctric-liglit 
circuit. Tlic sigu:xls nre gii-cn l>lacii~g :ui iron candlcsticli 
across tllc two wires or  11). !ilcniis of u speci:~l 1~r t : lb l c  s ig~~n! 
duvice. i:~s tlzc \(.ires ;IYC 1);1ri', sig:)i:ls C;LX be givcli from ;uly 
poiilt, \vlliel~ i s  21 grcai  coilr-clliel~ce in c:lsc of tllc train jump- 
ing the track or  oi-livr ;ii.ci:lcl~i. 'i'\i.o ti-nills arc usctl oil e; tcl~ 
Icvcl, c o ~ ~ s i s t i l ~ g  o r  sc\-cil c:xrs, c a c l ~  C:IV 1~01cIi11g 1.5 toils. 
TYllilc oilc train is c1isclinr;;::iilg ~t the ::llai't ore-biti, tllc otller is 
loatling. Tlic ~ ~ i l i i ~ ; i  ilrC 1'1111 a t  21 ~ i~i ix i ln t l l l~  spwd of SO0 fit. 
per ~ll inntc,  ~ I I I C ~  ili: ~ I ~ . C G C ! I ~  ilicir c::1)acit~ is ,750 tolls of ore per 
sllifi, o r  1,500 1-on5 11~1. t l ; i \ - .  

J % L ? , I / I ~ ~ , / ! ] ,  J~(L,)S (i i i(l  2.~issrij~j;;j.-~lo~c :ttteiitiotl is Lj:li(l to 
s:~~ll l l l i l~g il~ld rc('ordill? 1!1(1 : !SS:L~-\ 'R~IIC O F  tdic arc. i i s  :i (l~,it'l, 
r : ~ i ~ c ,  c:ross-c:~~ t, 01. otl1~1. I ~ I : ~ C I ~ ~ ~ I I I L ? I ~ ~ - \ ~ ~ O I ~ I ~  is i 11 I ) I Y ) ~ I I ! S S ,  :l. 

s:i111~)1e is t:t1<c11 :~f'wr C ; I ~ I I  ro1t1111 11:ls 1 ) c c ~  I~l:lst(!(l. ' i ' I 1 t ~ 3 t !  

;;;i111111(>s ;LIT! 1~1kc~11 ~ 3 i i 1 1 ~ 1 ,  :,,I. 1 1 1 ( ,  s!~ii'!,-1)os~ i)r ( I I ( ?  I ~ ) I , I . I I I ; I I I ,  : I I I ( I  
ilicir ~ ic sc r i l~ [ io i~  : I I I ( ~  lor i~i io~i  :ti-<! rccor(l(:(l O I I  :l si~(a(:i:tl t+x, ~ I I -  
closv(1 will1 t11c S : ~ I I I ~ ) I C :  ill i l i t *  s:t(bl<. 

At. illt(:r\.:~ls 0 1 '  I 5  ('I., : 1 1 1 ( 1  ~ . I o s ( , I .  ii' 1 1 1 ~ ~ 1 . t ~  is :111j.  I I ~ ) I I I ~ I  :IS ( 1 1  

tllc \;:111ic. ol' 1 1 1 ( ~  orc, 1iirc.s oi' ~:11111)1~~s-c~:~<~11 S : I I I I I I ~ ~ :  Ilcti11g I 0  1'1. 
I O I I X  ; I I I I I  \ . ; t~*j. i~lg \\ . i t11 I I I < ~  I I : I I L I I , ( ~  0 1 '  l , l ~ t %  OI,~,--:II.(- I:IIL(.II :II,I,II:{S 
1 I I I 1 0  I I ~ , I ~ - : I I I  I t I s i l .  'I'lrc~sc! 

. ~ : I I ~ ~ ~ I ~ ~ ~ s : ~ I ~ ~ :  l:11:c\11 11,). ( , I I I ~ ~ I I , :  I I ~ I - I I ( ~ ~ I I ~ . s ,  I I A I I : I I I ~  I 0  [' I .  IOII;~., I ill. 
~ v i ~ l t ,  ; I ~ * I Y I S S  1 1 1 ~ ~  s l ~ . i k ( ~  0 1 '  l l ~ c *  I II ,(- ,  : t 1 1 i l  5 1'1. ; I ~ I : I I , ~ ,  I ' i l i ,  ( [ I ( !  e ~ 1 1 1 i i ~ t ~  

I I * I I ~ * I I I  of' t11<! I IC I I -  I\.OI,I<. -1 ~ I : I I I ( ~ - S : I I I I ~ I ~ < ~  i s  ( ; i l < ( ! i ~  l ' ~ , t ) ~ l i  t5:11,11 
cL;rr. ; I [ .  l 1 1 t a  o~.('-liill-;, ;11i(I  :I,::I~II :11 1111:  t .~.~l; i l i~~l.s  : I  ; : I . ; I~ I - - : ; ; I I I I I~~I~  i:; 
( ; L I < ( > I I  1): I ~ I ~ ~ : I I I S  01' I : I I .~(!  t I i ~ ) l ) ( , ~ ~ s ,  l)~,li)~.tt lilt! O I , ~  KOI,S 1 0  1 . 1 1 ~ :  

nlill. 
I ! , I I ~ ,  I I I I I > .  s;i1111jI(..; ~ : I ~ < I * I I  i l l  1 1 1 1 ,  1 1 1 i l 1  ; I ] , ( ,  l'1.0111 I ~ I ( .  1:1iti11gi; : \ l i t 1  

s i l l l ~ l ~ i ~ l ( ~ ~ .  '1'!1t~ ~ : I ~ I ~ I I ~ s - : . : I I ~ I ~ ~ I ( ~  is t ;11<( .1i  ~ ~ i ~ 1 1 t . l ~  :I( ,  i l l ( ,  I : l i l  0 1 '  

l . l l t \  \ . ; I I I I I ( ~ I . ~  1)y i11(':111:; ( 5 1 '  ( l i i ~ l ~ t ~ ~ . ; i ,  ( , I .  ; I { .  1 1 1 ( :  ( $ 1 1 1 1  # I / '  1 1 1 1 -  1:liliil;;;i. 
1:1t111tI,!~s 1)). 1111.:1115 01' : t 1 1 1 0 1 1 1 : 1 l i ( :  s;lil~lli(.~.s. ' I ' l l ( !  s i ~ l j ~ l ~ i ~ l t ~ s  :11,( ,  

1 1 ~ 1 l  I I I  0 1  I I I ~ I I I I  I : I I I I ~ I I ~ I I - I I I .  \ \ ~ ' I I ( ~ I I  
( . ) I ( &  I I I ~ I I ( ' - : ; ; ~ ~ ~ I ~ I ~ ( *  I . I . ; I I . ~ I I , : - :  1 . 1 1 1 ,  ; I . : ; ; I ~ .  o 1 l i t . 1 .  i l .  \ \ f l , i : ! : l ~ : i  I ' I . O I I I  :,I1 11, 
1 : l o  I l l .  

r 1 1 :~ss :~y ollL<:~: is [ i l t ( k t l  \:>,if 11  L l ~ t !  I ) S I I : I ~  y;~,i I I I ~ ~ I I ~ ~  I I I : I ~ * ~ I ~  111~1.j.~ 
(,\st) ,10111)1,:-111111\1(: 1'111~11:1~~t'.S, l j l l l l ) -  : i l l 1 1  l~llllil,ll-:~l~:lll~:i, 1.I.t'. ' l ' l l l ~ l ~ ~ ~  



i d  an  :xJ7cragc of' :ii)out ollc l i ~ ~ i i t l ~ ~ c t l  a~l~i lp lcs  ass~y.cd c:xcll tl:~y, 
ancl t l ~ c  ~etLIlli5 i i o ~ ~ ~  :t sal~lplc. :l~.c obt:iincci tlic d:~j- after i t  is 
ta1;cli. ill1 sa.illliles: arc ~iss;ij.c.d ibr gold o~l ly .  I11 coilllcctio~l 
\i.itli tlic :lss;:y ofLcc arc  tlic rc:-c,r~iug- ~ii-~tl ~uclti~~g-roo111s for 
refining t h e  ;nm:~lgnm from tllc iiiills. 

A cuni;)lctc set of' ui:ips is I;cpi, xlio\\.ii~g ill dcr:iil t l ~ c  u ~ ~ t l c r -  
gronntl i r . ~ t ( l  sil1.fi~~c-\vorjii1igs or' 111c l:lili~s, also tltc rralnc: :~iid 
posiiio~l of each $;l?ilplc t a k c ~ l  ;xi?d tllc tji1:ti:tity of l>rol<cn ore 
Zill(1 r?scr\Tcs. 

I;crbos-.-I'hc ~~atioitnli ty of t l ~ c  n~inc-1al)orcrs is slionr~t iit 
Tablc IV. 



iJ:~))or of >I.II  I<itlcls is l j l c ~ ~ t i f ' ~ ~ l ,  l~:irii(.~~l:~rl,s so ill t , l~e  xvi~iter 
ulolltlls, 

~~AI~/IYII(.,,!/.-'P:L~I~cs IT., \TI. : I I I ~  \*[I. s1101v ill (ictiiil t.11~ size 
ul' tlie 11rittci11:~l l ~ o i s t i ~ ~ g - e i ~ g i ~ ~ c s ,  ~~)1111~ressors :~tlcl \v:~ter-~\rhcel~. 
t3csi(lcs t-,11c :iho\.c tllcre :!re se\~!r:ll i ~ o i s t i ~ t ~ - e ~ ~ ~ i ~ ~ ( ! s  11sc(1 11ii(lc,r- 
groi~ll[ l ,  fi)~. silil.;il~g, tr:uni~nilig, ctc. 

All tllc i ~ i n c l i i ~ l e ~ ~ - , x v i t l ~  tho csc.cptioll of t l ~ c  Iloist,ilt<y-engi~lcs, 
is :lrraltffc:(l so tlral- ; ~ t  :III?. ti11ic \ v l i ( > ~ i  tlic~rc is s111li~i~ttf. ~ r a t c r  
i11c stc;1111 c:un Lo sl!lrt oft; ~v l lo? i~ .  or ill li:~rt, ;11lcl tlic lio~vcr Ile 
I i~r~l is l~ct l  1)). ~\.atcl.-\\.l~cc,ls. 'l'lrvsc~ ~ r l i c t~ l s  :~ r t>  c!it:l~nr tlirc~cl, or  
rolrc-c:ol~~ieol~~tl. 

r l 1 11~1 stcain :it :\I! tlle I I ~ ~ I ~ C J ,  ~ v i t i )  the: C S ~ : C I , ~ ~ ~ O I I  of tll(: ~ I ( : s ~ c ; I I I  
I I I ~ I I C  \v11('1~! f ivc  r c : t ~ ~ r ~ ~ - h ~ l ) ~ l l : ~ r  I~oil(.rs :LI.C. 11sc:(1, is ~ ~ ~ [ ~ l ~ l i e t l  11.): 
iI:cinc s:~fcty 11oilcl.s al*r:ii~yecl ill units to <nit tlic ~ lceds  of tile 
v : ~ r i o ~ ~ s  111ii1(:s. 

S i t ~ ~ a t c ( l  :LS t , l~(:  i ~ l i ~ ~ v s  ;IYC, f'ar i'r011i tlioir S * I I ~ C C  s1111111y, i t is 
but tr:ltoral tlirrt t l ~ e y  s ~ ~ p j l o r t  :I \\-vll-~:rluil)/>c:ti iti:lc:hii~c-sl~op 
:111tl t'o1111(1 ry, \\.11c~l*(: :dl 1*'1):1i rs, I I I ~  I I C - C ~ I  I,S, (?l~ill-~~:tr~-s, etc., : I ~ C  
~ l~n t lu .  

I I 1 i1ol.c ill.(! I I ~  ~\~i~yo~l-ro:i t ls .  'SII:: *~( , :~II I<. I .S  ~ l c ~ i \ ~ c ~ ~ ~ : ~ l l  s11~111li(~s 
: i t i ( I  ~~i: i( ,I t i~tery olr ~ I I L :  < - ~ l ~ i l ~ ; t t ~ j ' s  \v11:1rS, \ ~ , 1 1 ~ r c  it. is rclo:~(lc(l 
on citrs :nlcl dcli\~crctl to :\I1 l l i ( ~  j,l.i~rait~:il ~ ~ o i r l t s  irl)orit 1 l i t !  

n1il1c.s. ]!'or llic si~rii~cv-\~.ot,I<, t i1 .0  7-to11 i r ~ i t ~ c ~ - l o ( ~ o ~ t ~ < ) t i \ ~ c ~ ~ ,  

lii:~dc~ 1 )~ .  t . 1 1 ~  I j ~ l l ( l ~ \ , i ~ l  ~ J , o ( . ( ~ ~ ~ i o t i \ ~ ( ~  lYorl<s~ ~ ~ i t l  I tlct,(~ss:~ry t*t~:tI- 
:11t(1 fl>~t-(;:trs, :trc! I ISV(~.  

\ L ~ L l > l x ~ : .  





- - - -. -- - - -. -. . - - - - - - . - - - - -. 
! Snlnc of 3linc. TrcnC\:.cll. , Xlcrican. : 700-l?oot. j I,lllli ,,,,, 
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1 pi:tui~-strol<c in  incllfsl 21 , 11; ' 12 i 13 l ( i  
Piston-slicctl per  min..: 600 4i)iI 300 ' -:GO 400 

; C>-lillder nren insq.  in.. liti.71 113.09 , 7S.34 ' 1S3.93 113.00 
3le:tu cl:cctive pre i jnrc  

i n  p01111ds t i 0  
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.................. / of lloist :3ST,.2 ' 1 C i : l  ! S4:L j 314 : 164 
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more fr(bc-lni!li~~g tlinn that  in  illc si~rf::,lcc-llits. Ey rcfcrcllce 
t.o 'Jli:Ll)lc IS. it. will I)c seen t1t:il; 18.0; l)els ceiit of the  golcl is 
cauglit 011 the plrtfcs by n~il:tli:ati~;~tio~~, :1~1d thc bnlnllee, or 
51.36 1)er cent, is coi~triincd ill thc s~r l~J l tnrc ts  nll(1 t:tilillgs. 
T:iblc ILL. S ~ I O I Y S  very ~ I I ; I ~ I ? I J -  t . i ~ ~  cxfl&ct, 01' co ; r rs~  c r ~ ~ s l i i ~ ~ ~  011 

tile pcrcolitngc of' extraction ill t he  ~:irio116 ;,laces. 
G~l/.i.hci~s.-'i?l~ crl~u:: ti's :Ire 1oc::itctl in ilic Ite;~tl-fi.;;nlc:s of' 

the ~ x r i o u s  111i11cs~ ;~ I I ( I  arc 01' i l ~ ~  g y ~ - ; ~ t o l > ~ .  t ~ , l ) ~ ,  Jir1ic1~ the 
ore is lioistc(1 out of t11e ~ili!lc it, is sl~ille(1 1)y sclf-~11111~~~i11,y 

7 .  SiiI1)S 011 to ;I g r i zz?~-  ~'Cjl.l?1~~(1 1 ) ~ .  1-ill. 1 1 ~  lO-i't-. 11ieccs 01' irolt, 
lj(11ted toge'~11er 11y I-ill, iron 1):iw7 : I I I ( ~  pi;1~;(:(1 2 ill. np:~rt. 1 ) ~  
tlisc-sl~:~pctl piecu;: of c::~st-iror!. 7'11~ o~cr - s i ze  J'rolll thc: p , iz-  
zlics goes tlircct to tlic ert~s!ic.~s, and  the  ~rudcr-size 1):lsses 
tllrot~gll :1nd flhlls iiito t l ~ c  orc-l)i!is siiuntc'rl t1irc:ci-15 I I C I I C : ~ ~ ~ ~  the 
( ~ l ~ l l ~ l l e r ~ .  

r 1 J oo ~ ~ l u c l l  stress c ; ~ ~ ~ l i o t  ba 1:liti up011 tlic src:it eiii7ct of cfli- 
c.icslii c r i~s l~i i lg  :ls rcl;~rcil to Illc hilty ;iiiil o t~t j ) r~t ,  of  ;I st,i111111- 
111 ill. [L'llis ia 1):irticr1l:lrly trac on tllc is!;:,llit17 \ ~ l i c r e  tlic crusli- 
ills c;lp:~cit>- is ill csccss of t l ~ c  demn!i(l a ~ ~ d  wllcrc t l ~ c r c  is 
:rl)u~ltl:tltt \v:ltcr-l.~nv:cl- T\-l~icli cost3 1~1':tcti~::~llj 11vtlii1ig. 3j11ri11g 
the p:~se yeru tlic duty of the  lilills ha:; bccu i11cre:lsctl o.c7cr 1 
to]) l ~ c r  S ~ ; I I I I ~ ~  ili 24 IIOIII~S, ;t11(1 \vi tI lc~~~t,  :L (lot~l)t,, 50 1)er c c ~ ~ t .  
oi' iliis i~~cru:lsi. 11~1s heen c::usctl I,?; sc t l i l~g the orr~slicrs to 
I I ~ * c ; I ~ <  tllc rocl; 30 per ccuc slnnl!c.r tllnll bcii)rc. LZII ciliciont 
c r ~ ~ s l ! i ~ ~ g - l ~ l : ~ ~ t t  for 1i;i11c:i s i~~l i l ; :~ ,  to 1 . 1 1 ~  7.'rc21(11\7eIl 1ro111cl oo~i-  
sist 01' tiour Gatce-cruslicrs nrrii~~~:ccl ill pairs, o11c i11)ovc t;llo 
otllcr, t l ~ c  1ll)pcr to 1)c o f  srlc.11 :: siz(: i l t ;~ t  I~llc~y 1rot11tl ~.c,c:ci\x: 
roclcs 1S 11). 36 ill., :111;1 tlic lo\\:cr to l u r t ~  0111 :I  li~.otlnct ]lot, 
1 ; i r ~ ~ r  t1!:\11 1 .5  ill. ill d i :~~~\c! t ( ;~ ' .  r l ' !~~ ;  ~ 0 ~ 1 i  \ \ ~ ~ I C I I  I I C J ~ S I ~ ( L  
~rot11tl 1)c ( I ~ I I I I ~ J V I ~  O I I  s~.ixzlics \ \ . i t11  5-il1. sp:i.vit~g l > u t , ~ r c e ~ ~  1):lrs: 
1 1 1 ~  over-size going 1-0 111)l)t.r c.1.11s11c1.s :11ltl t l ~ c  ~~~rtlcr-sixc? 
iL111i1ig 011 scco11r1 ;:t.izzlj xvi111 l8;11,s s(,i 1.5 ill. ;rl~;rrt,-i)\.c:l,- 
sizc goilly to t l ~ c  lo\\.cr 11;lil. 01' ~ , I ~ I I G I I ( ~ I * - :  : , ~ l t l  ~ ~ ~ ~ t l c ~ r - s i x c ,  11;1ssi11g 
illto tllc stor;~gc-l)i!~s. ' l ' l ~ e :  l~l,oti:l(:t 1'1.ot11 l l i t :  ~tltlr(~i. 1 1 i 1 i l .  01 '  
vt>ilrst: cr~lsl~t:rs  to  i ~ c  sl)illv,tl 0 1 1  ; I  pr izxl~.  \ ~ i t l ~  l m r s  1.5 i l l .  

alj;wt, tile o\-cr-jizc to 11~c ]cj\\.<s!' cTt1si;t5r :lll(l f l l ~  11lld~l.- 
six,' : t 1 1 t 1  t'1.11s111~tl l ~ ~ . o O ~ ~ ~ ~ (  l ' 1 . 0 1 1 1  l 1 1 c .  I O \ \ . ( , I .  ~ . I ~ I ~ . ~ I I I ~ I . , <  Il~lli~l,y i1110 

I I 11' t l ~ c  : ~ l ~ v \ , c  illctl~otl \\,ej,c trsccl it. \vullltL clo : ~ I \ ~ : I J ~  
7ritll n great  dc;il of t-llc bnll-clozil?,~ :a11(1 rock-l)rc;~l~i~rg,  in t l ~ c  
~ ~ ~ i ~ l c ~ ,  111>\1;ili~ :I x-c:ry ; ~ ~ ~ ~ ~ ~ ~ ( ~ i ~ ~ l ~ ~ i ~ ~  rc t luc t io~~  i l l  t11e cost 01' 
I ~ I I ~ I I ~ I I ~ .  



r 7 l l ~ c r ~ .  arc t11rcc tlitFcrullt ~llctliucls ill usc Sor co l t~ . c~ i l lg  the 
ore fro111 t l ~ c  c:ri~sher-l)i~is to tlie nlill ot.e-l)ii!s. .At tllc Trci~tl- 
TVC~!,  slllall loc0111oti\-c~s ;Ire usctl, il;a\\.iug trains of' six cars, 
c;tch car holding -7.5 tolls. At tlte l\lcsicz~li, \\.llcri: tllc craslicr 
; ~ ~ l t l  lr~ill arc l~r:lcticall\- 111ic!er oiic roof, tllc 2.5-ton-cars arc 
l~ i~s l lc t l  by 1r;llltl; \\~!lilo at  tlic l<c;:tl\. I?ullioil thcs orc is 11;111cllcil 
1)s 1iie:111s of $1 g r : ~ ~ - i t ~ . - t r : i ~ ~ ~  i)iwr:iti~ly :I tr:1i11 of f c ~ i ~ r  ?.%to11 
C.:II,&, ill(: ( . ; I I , ~  1)c:illg rct~lrl1v(l 11:; I I I C : I I I S  o r  :I s111:~ll \ \ , i ~ ~ ( l i ~ ~ , q  
c~~:iuc ioc:~tutl :it. tllc crllslici.-))iii. T l ~ e  tr;lc!;.; l'rom tile ~'1.11811Cr 
orc-l.)i~l ;11.c colltit~ucd :ilol!g tlic: 101) of tllc iliili orc-bills, $0 
~l1:tt. tltc ore <::111 I)<! Cllli1i~~c(l ( i i rc! t .~ l~  fro111 tile cz1rs illto t11c 
1 )i 115. 

111 t.11~' C01)-Tl~c~;i:l\:cll :111(1 ?-/0-;it::lill1 iiljll3, tilt: Sl;ll11!15 ;It'(: 

i l r~ , ;~~ tged  I~iii.1; to I)>~tl i ,  ::ild tilt 1,ui tollls of tllc Ijina nrc 11latlc 
i l l  tlic sllnl)ct of all ii!\-cbrtctl V, so tI!:~i tlic ore \\.ill be crluallx 
i l l  I e l  1 1 1 i  to 1 I S  I i 1 1  s i c .  111 
tllc otlior ~nil ls ,  \v11crc i.lie st:lnlp:: L1l.e ;rrr;iilgacl i n  single row, 
t!!c 1)ortol11 of t11c oru-l)il~;;, t'l.o:il ;I  1)oillt S i t .  l,clo\\- t h ~ :  tl.;li:li, 
. . 
1s <gi\-cli ;I  slo11c: ol'4.io to ~ D C : I I  orc.c: l~~~tas :it tlic lc\-el of'tlic 
c :~~ ,~ - i loo r .  T11e bills ;lro < l ~ ) ~ ~ l > I ~ - ~ ) c ) : t ~ i l ~ ~ l ,  a1111 t11c s i ( 1 ~  11cxt 
the s tant l~s  arc lillctl \\-illt O.25-ilr. st.i~cl-!)l;ltcj to 1~ t~ t . cc t  t11e111 
froiii tltc R C O I I ~ ~ I ~ :  ilctio~l of' the roc]<. Fro111 t,lle l ) i i~s  1111' 01.c: 
is t;ll<(!~i O I L L  1)). o p ( > ~ ~ i ~ t y s  xi t.11~ 1~:-,.~,1 t l ~ ( .  (.:1111-i1oor, :111(1 c:ot~- 
~ c y c ( l  bj' c1111tcs to tlie l~o:~l)ers of' t l ~ e  c l r :~ l lo~~gc- t ' cc~l~r r ( ,  Tllorc 
is olrc c.llntc :111tl I'cc:eicl. l?J17 (,:iial~ lirv S ~ : I I I I ~ I ~ .  Tllo 300-'1'rc:ltl- 
\ \ .~>ll ,  l~c:;~,l>.  1;~111ii>11, ; ~ I I C ~  iOO-l{'oot ~ i ~ i l l s  ;XI.<: l)ro\.i~lc(l witli t l t c :  
su;;~)c~ltlctl ~:11;111c~11gc-ii.c!(1~1~~. 'fi~cscb arc. 11~eferi1l)lc to tltu 
si;~:iti;\rtl I'cctlc~., I)(xill,y litorc: cnt~il)act- atit1 \ . c r ~  :tcccssil)lc: li~l* 
~,u!);~irs. Ijotl! types : ~ r c  central j'ccclcrs: tlic I)lii~ipcr-rod being 
~ ) l :~c~c( l  11cbxt: ti) ( 1 1 ~ s  ~ Y ? I I ~ I , ; I I  ~ I ; I I I ~ ~ I  :t11(1 glii(lc,(l. ill tlic 11s11:11 

r 7 I I I ( ~ I , ( S  ; i ~ , c ,  1.11 I.I'C> ~l i iIL~~~(!t~i .  '.-:,-(ls 01' I I I ( J I , I , : ~ I Y  ill 11s~' 0 1 1  t . l t c ,  
is1:111(1. '1'11c :~OO-rYr~~:~~!~\~cl l ,  I;V:LII,Y iinllioi), :111(l 700-Foot 111ills 
11s~: i l l ( :  I{'I.:Is(T ;11)1i ( : I I : ~ ~ I I I ~ . I ~ , -  Yo. (;7->,\ 'L'J,II(.; t 1 1 ~  . J ~ ~ . x ~ c ; I I I  
IIS(:S tllc i{'r:lscr : X I I ~  Cji:~Ii~icrr( Xi). (ii, \~ l l i l e  t11c ? ~ ~ ~ O - r ~ ~ c ~ ~ ~ ~ ~ \ ~ c ~ l l  
111i11 I I S C . ~  :l sl~rcizil I I I O I . ~ : I ~  1il:1(1c 11). J l o r i ~ ~ ~  l;ros., of Sclnttle, 
.I\r:tsl~. 14:1111- :111cl  s i ( l c - l i ~ ~ ~ ~ r s  ;IT? I - ISC(~ ill :111 tliu l~iill*; :111(1 

fill~i! l~ol to l l~s  ;11,c l l s ~ ~ ~ l ~  cxxlYy)i, i l l  t.11~ 2-~o-'l'l~c::lil\\~c~ll illill, \vll(!rv 
~ I I c *  ( l i v  l ~ ~ s t s  011 (It(, 1)oLto111 of 111t1rt:i~. ' 1 ' 11~  fi~lsc: I)otLo111s 
alttl lilicrs arc cast at  tlle co~lipa~ly'r; Yo~~~lclry, \~ - l~ ic l l  does es-  
cc~llcul \\.ot.l;. '1'11~. t';~lsc? l ~ ~ t t l n ~ ; ~  i l l  I I S ~ ,  ( .~~ t s i s t ,  0 1 '  ;t pici.i! of' 



cast-iron 3 in. thick, :111cl of' tlle size and sllalle of tlic flallgb- 
port,ion of the die. Their  object is to protect the  bottom of the 
lnortilr from esccssi\-e ~\-c:~r.. 

The  stamps in  the 309-Traacl~~-cll, Ready Bnlljoll, lLcsjcnll, 
and '100-Foot i~lt l is  wuigll 1,023 Ib., wliilc t,llosc ili t-llc 2.10- 
Trcaiimell ~ re ig l i  \\,hau n;i\~: 850 li. Tllc ~ t e l n s ,  tal,ljcts, boss- 
heads ancl shoes arc joincil in tiic usual niallncr. y1lc -[<O1)l)c:] 
shoe is used i ~ i  :1!1 the mills. slloc 1;ists 3 lllolltlls ;l1)(1 
crnshcs 489 tolls of ore, which iilanils tli:~t 0.87 Ib. of iroll is 

consnillecl per ton of rock croshcd. Tllc dies arc   IS^ :lt tile 
c o l ~ ~ l ~ a ~ ~ y ' d o u i i d r j -  anel lnst on :lu :ivc.r~lgo 4.49 n~ontlls, crusil- 
i ng  738 tolls and consl11:iliiig 0.16 lb. of iron per ton cr~isllcd. 

1nt:ericor  vie\^-s of tlic bsttcry- and co:l(:clltr:itor-floors 01' t l l c ,  

300-st:ulnp nlill a t  Douglas island are  ~vcl l  shown iu Figs. 1 2  
and 13;  ancl Big. 14 ~ l i o ~ \ - s  tlie yositioii of tlie Trcad\\~cll- 
Riccller compressor ant1 the l'elton water-wheel, the  latter 
having the  COT-er removed. 

Bcrile~y-~~~~il~I~ifioi~s.-!~iicre is ilo oile part of a rriill so cssc~l- 
tial to its edicicncy :ls n good a11cl lasting m o r t z r - f o ~ ~ n d : ~ t i o ~ ~ .  
There  are two kincls usccl on D o ~ ~ g l a s  islancl. Tllc 12c:~cly 
Bullion, 100-Foot, :uicl tlic 300-Stamp illill a t  t he  Trc~ld~vcl l  
haye concrete foundntio~ls, capped Iry cast-iron :mvil-blocl<s, 
w l~ i l c  the  l \ I c s i ca~~  and the  Tread\\-c!l 240-starnip mills 1i:~vc the 
ordinary ~ ~ ~ o c c l e n  f o ~ ~ n c l ~ ~ t i o n .  

On ncc-o:uit of the  pcculitxr clinintic conditions prevalet~t 011 

Douglas isl>xncl, the  lifc: of' a \vooilc~l ihnlld;ction m ~ t d e  of the  
best Oregon or Douglas fir lias been x l~on t  sis  yc:lrs. It; tlic:~l 
commc~lccs to rot, e;:n.i:lg t.lic rnort:~r-bolts to loosc~c, \\.llicL 
rcsnlts in  an  unercll v.-c~:ring o-f the  top-surface of tllc block. 
The  lit& of thc  1nort:u-l)locl< call l,c pl.ololrgccl fro111 six 111011i11s 

to n yc:w bx p la l~ ing  clo\vll tlic lol, :lilt1 I c v a l i n ~  i t  111, Lj.  1~1:1cil1g 
strips of r t ibbci*-belt i~l~ ~ ~ C ~ \ V C ~ I I  ilic 01~1 ~nor tn~-blocI< and the  
nlol.tar, but this is 21t Lcs~. ;L ~li:~l\c~-.+llil't. Tllc ~ ' o t l i ~ ~ g  ill C \ . C ~ Y  
case llas been co~llincd ro tile suri">~ce, \\,llile t.lle interior oS tlle 
bloclc rcmxi~ls sonncl. T!ic blocks are bnilt in tllc usu>11 \vnY, 

wit11 four l~icces of Oregoil pine, 4 ft. 8 in. by 26 ill., boltcil 
toy'!tllcr 1)y i r o l ~  1101ts. '1711c 11oIc.s fi3r thc  :c~iolror-l~olts arc 
clri]jc;(l illto t l ~ c  I I ~ O I , ~ : L I , - ~ ! ] O ~ ! <  I're):11 :~l )o$~c,  :lt: ( ~ ~ S ~ ~ I I I C ~ S  Xl.):ll't; 
coPrespoi~cli~~g to those 011 rlle f l u ~ j ~ e  of tllc n~or tnr .  A t  a, dis- 

tance of 4 ft, b c l o ~ r  tlle toy, holes are cut ont  to receive the  
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nuts nild lyxsllcrs tllxt sccurc the Ion-cr end of ihe bolts. It is 

cT:iclc1lt tllat 3\r1lell ilecay of the ~vood pelletrates to, say, a 
(lCptll of 4 ill., tllcrc 110 1oi;gcr n secure fdstelling for the 
nlortar, tile lllortar-bloc!; becomes useless. If a )-in. iron 
rcjil pxssc(1 tllrougll ~ l l c  c ~ l d s  9:' op-i~osi~e mortar-bolts slid 
i!ll.o~lg]t tllc block, tllc lire of tile f~uilcla'iion ->rill be l~rololiged 
i'ronl t,\\ro to folur ycnrs. The Lest ~).00d?ll b 1 0 ~ k  is one b ~ ~ i l t  U p  

of' ?-ill. li?;l~lli, bolted and ::ailcG togct!icr, 2nd thc 11lorta~-bolts 
fi~st clictl ;IA :~borc.  

:Ij'ig. 11 slli,~\rs tllc (;llar:lctcc of r'oniidatio:l used in the ucwer 
111ills. K ~ O I I  ai2c1. i i ~ c  111ills .i\.crc started it \\-:is noticed t11:tt 
tlic cr1gc.s of t l ~ c  collcrctc liest i n  the mort:lr slio\vccl signs of 
c i i i l i ~ .  '1'11(: ~ n o i ( ; ~ r s  ~\-crc  tlt t : :~ i.;tisc(l xl?il x sllcct of 0.25-ill. 
rtil)l~cc-bolt iuscrtcil bc t~ . i , cc~~  the ~; ior tar  ;il~rl tllc :nl~ii-bloclc. 
r y  .I l ~ i s  1cssi:llcd tllc crr~mbling, h i i  &id ?lot stop it, and during 
Llic i l~ir ( [  yew, f~illy o i~c- (~~x:~r tc r  of ilic niortitr-Llo(:l<s ill the niill 
li;ld llicic nuchor-Ijolis l~rol.rcu 011' ; ~ t  the poilit of contact of the 
c:oiic:1.c~l.c ;111(l t l ~ c  :u~vil-!j!ocl<. 111 lic;11.1y every i ~ ~ s t n ~ l c c ,  011 rc- 
~:ioviug t l ~ c  allvil-blocl;, it was fij~illd t11:~t wlic~i the foul~cl;~iioll 
~ v : ~ s  i~ist:illc(l, ill5t,e:til of siirii~(:il~g 111) tlie concrcte to the cor- 
r c ~ t  lc:\,cl, it \v:w :~llo~\-c:(l to :;ot ; LIICTI (;c:~~ic~it \br:ts po(lrc(1 in  
t ) c t \ ~ c c ~ i  the ail\-il-1,locii :111(1 tllc ::li-~::ily I i a r ~ l e ~ i ~ d  coiierete to 
r ;~isc  tlrc li)uncl:tiioil t o  its proper !icigllt ;\lid l c ~ e l .  Tlli~. 
c:~used :L planc of \~enkiicss aiicl collserlnent cr~ullil~ling, result- 
I i 1 c i .  'I'llc ;i,booc condition migilt be rcmcdicd 
i t1  1,llc iirst, i i ~ s t : ~ i ~ c c  by ~)rc~perly l i~ i i s l~ i~ ig  t,lte c o ~ ~ t r c t e ,  :111d 
n~: t l<I~~g  it 8 in. ~ricicr on citilcr sido tlinn tlic bottom of the 
i - 1  ; I  I i I ? .  I .  JITitll tlic al~ovc csccptions, 
1 . 1 1 ~  co~icrctc l i ) ~ l n d : ~ t i ~ ~ i  ~ v i t l ~  tlic :tll\~il-blo~li lias a~is~vcrcil  
t.11(: - I , [ I I . I ) C I S ~ :  Ibl. ~~lric.11 i t  wns clc::.ig~~cd, ;uid \~,itli a i'c.iv nri~ror 
c l i :~~~gc>:  it; is ],rcli.r;~l)lc to tllc j\.ocrc[clt Sonl~tlnlion under thc 
existing collclitiotls 011 Z)ongI:~s isl>:t~d. 

Il'olco-.-St-artir~g I\-iih 1116 5-~tr).llll> inill of the Trcadnrell, 
crcctctl ill 1SS1, the nnl~!Lcr 11as becl:. illcrci~sed from time to  
l i ~ ~ l r ,  unlil :tt preSclit tltcrc zn.c SCiO star11ll.s i1rol)piiig on the 
is1:~11(1, :III(I 1 . 1 ~ ~ s ~  :LI.(: clisli~ilri~lcd i l l  tile \':~rioi~s mills as sllom~l 
I ' l c  I .  ?':~blc \'J~I., 011 p : ~ ~ c  3ii4, gives the ilimeusions 
01' l , l ~ ( t  ~ ~ ~ i l l - ( ; ~ i ~ i ~ ~ c : s  :111(1 IY:L~c:I...Y~,~;::>(!]s :xt ~J )o~i~ l : t s  isInn(1. 

.I)llrii~g tlie S I I ~ ~ I ~ I I C I .  ~lioiltlis illore is snlficici~t lvntcr to run 
760 of tile SSO st:linps, :uld cluring the winter there is alma,ys 

uo1.. sxs1v.-22 



eilough to supply the batteries aiid v a ~ l i l e i ~  and run a portion 
of the mills. 

This I\-nter-snpply is obtr,ined from a series of ditch-lines 
running along the mouirtaii l-si6 and aggregating 16 miles in  
length. The l ~ l a i ~ l  Treadwell ditch starts from a lakc i n  the 
mountains 1 3  iliiles distmt from the ilrilles. It tllen follows 
the; contonr of the inoui1tfiil;-raoge, gatheriug the water' f'ronl 
numerous snlall s p ~ i l ~ g s  ancl strez~ins, slid delivers it to tlie peT.i- 
stocks at  ail elevation of ;SO rt. :t.a!jovc tlic mills, and nt n dis- 
tance of 1,500 fi. from t h e ~ i ~ .  On account of the heavy snow- 
fall ancl lorn teinperatnre in xinter,  -ths ditclles are covered 
througllout their ciltire 1cngt:i bj; split lagging and boughs of 
trees. Tile sno\v on tlle mountains nsaallj; lasts until the ead 
of April, and from tlrell to tlie encl of Kovernber rains arc de- 
penclecl upon to snpply the requisite Rnioullt of water. 

A t  the Ready Bullio~l millc ilo provision 1x1s been made for 
a s u l ) ~ l y  of fiesh nratcr for mill-use other t,liail that for the 
boilers. IIcre salt 7iTater is p::mped from the chnnnel and used 
for all parposes in the mill. Zspericnce has sho-\vn that while 
i t  is very clestructive on 211 e:;poseci iron in the batteries and 
on tbe rnnners, it, is better than frcs!i ~ v i ~ t e r  for anlalganlating 
purposes, but this aclrautagc by no menus conlpe~lsates for the 
loss caused by its corrosive action on a11 csposed iron ancl on 
the uanuer-belts. The coal-about 21,000 tons per ycar-is 
obtained from the nlines on Vaiicouver islailcl a t  reasonable 
rates. This co;il is trnils;~ortcd to tlic lnincs by nicans of 
barges, s~-llicll on their return-trips can:; couccntratcs in bull; 
to the Tacoma Smelter. 

JYethoils ~f Cibtci7t'liy the 23-ee Gold.-The free gold is caught 
both illside and ootside of the inortars by means of quicl;sil.vrer. 
There is a di:rersit~ of opiilioii nlilonz the rarious anialgaina- 
tors as to where, n~hen, and in  what quantities the cluicl<silver 
shonlcl bc fed. Table IS. gives cinxiltities used. The resrrlt 
of a series of tests in the rarious mills sllorrs that the quantity 
of cinicksilver fecl in  tile mortars aircl on tlre plates varies di- 
rcctly with the grluge of the screen, nncl, consecjncllt.ly, with 
the coarsciiess of tho ore. Tile coarser the crushing, the more 
qnicIisil~cr i t  is 11CCCSd:~ry to i~c l c l  to the niorti~rs to makc ally 
saving at all. 
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011 the other h m d ,  t.11~ scouring actioll of the coarse sands 011 
the plates necessitates: fi-'i;eciuent dres:;iuo. u to kcop tl:cl~lss.cll coateci 
with quicksilver. I t  .,,-as ill? ?,r;?ciice up io 1901 to Beep the 
p!::tes very wet, anci even though crushifig ll7as 111nc1l filler 
an excessive aliiouiit of ~~:ii~k~ili 'c?l. !\-as used. I t  n~i l l  be secli 
from Table IX. that, :tl'ii;origl~ tlii: -tonnage crusheil per stalillj 
1133 sho\\,~1 a marked increase, the riu:~litity oi' quicksilver uscd 
per ton is only about one-li:i?i' the cluantiiy formerly nsed. 

The only nmnlpmntetl copl~cr-plates need i~sic le  the  mortars 
are the chucl<-bloc1;s. Two sizcs z;,re nseil a t  presc~lt  (the 3 ill. 
and 6 in. ill hoight), but rcrx litilc t n u ~ l g a ~ n  is co?lcctc& from 
t!~cm. Formerly, they fi~r:iis!lac? 13.7 per cui:t of the amn1g;~m 
collectcd, ba t  since the fine scrcel-rs were replaced th9y collect 
practically no a~nnlgam, osccpt iln;.ing s!iort, ycriocl;; ill tlic 
winter ~ r l i e n  salt ~iyatcr is used. At tllcsc: tinlev the cl~uolc- 
blocks become coatecl, bnt os soon as fresh water is again uscd 
t11c alnalganl is scoarcd oii; lcnving thc coppcr b:~re. 

Sci.eei~s.-T11e diagonal slot-scrcous nlliich are usecl in  all the 
niills are nlade of KO. 23-gnoge ilct~rv Ruasii~ll iron. Eotll the 
KO. 4 aiid XO. 5 arc in use, these baing cqnivr:lent to tlic 80- 
and 18-mesh v i r e  screcils, and arc ~xoui:ted ill halncs in the 
nstral nl:mucr. T\i70 \\,iclrlls arc usccl, viz. : 9 in. anci 1 2  in.- 
the former giving the better sntisfi~ctioll. 

A screen lasts about sevcu \vec!;s in all t!,le niills except t.11~ 
Reacly Bullion: \.i-here i t  lasts only fifieen days. Salt water is 
used ill this mill, ailci the corroili!l: :1ctioil SCCMS to be l i~tc~ls i -  
EGCI Ly the scouring of t l i ~  sands i:l tile mortar, ~\rl!^ I .  Izeel~s 
the inside snrfixce of the screen brighi, tlius al\va;;i. '5 .Lisllir~g 
n fresh surfLee for the action of thc ~r~atcr .  These sereells clo 
not wear out as in t,he other mills, but become brittle and 
breali, 

E s ~ c r i r n c l ~ t s  are 1 1 0 ~ 3 ~  in 1~-occsx wit11 a mo!;c of iron-wire 
screen, but they have i:ot aclv;~ilced fkr euongh for any concln- 
sion to l)c rc:ichccl. 

~.1~won-PLnles.-Tl1c motion of tllc I~nttcry-water, causeti 
t,llc fi~llillg of tlic s t ~ ~ ~ n p s ,  i.llro\\~s ( 1 1 ~ :  1)11111 ;~g:~ilist 1.11~ sci.<:c:~~, 
a~icl ~111 y:~rticles fine enough pass t l ~ r o a g l ~  i t  a i d  h i1  on the lip 
of the mo:.tar. Bt the edge of thc li11- :ire ~ l a c c d  t\vo d:~slz- 
boards arrai~gecl i n  steps to  stop tile rnsh of -the water a ~ i d  
saucl, and cause it to drop in a stcndg- flow 011 t,he apron-ldntes, 
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wliich nre 11laced i m m c d i ~ ~ e l y  in f i o i ~ t  of the  lip of the mortar, 
with tlie Ull1ICT eclgc tulder the lip. This diminishes the scour- 
ing action, allo~ving the aiilalgnin to collect near the upper end 
of the plate. The a r n a l z ~ ~ m  u her2 is kept linrder-than at  the 
lo-rrer elid. This a1lon.s  he lower ci~c', of the plate to be 1:ept 
quite wet,, which gives a, b o t t c ~  c l i a ~ l c ~  to c:~'ich tllc iilicr p;lrti- 
cics of gold t,l-tat other\\-isc migilt i!oat 03. 

These plnkes are made of tile best Ln!;e coplxr, q6 in. thick, 
4 ft, uriclc, 1 0  ft. long, ailcl arc gir-c.11 a f d l  oi' 1.5 in. to the foot. 
r l  l l i c  plntes arc prepared in the usual m::uner by cleaning nrith 
a \~7cn!; solntioa of poi-;lssinm ey:itiitle :incl r i i l~l~ing in quick- 
silver until the upper s~irfkcc is thoroughl\r amalgaiilatecl. 
75'11ile in usc they are dressed \;-lth cluicl<siluer tlrice a day, 
atlrl the time talcen for dressing shon!cl not escecci fiinr miautcs 
per clay. 

A t  the lower encl of each plate is l3lacecl a wooden troligll 
lincd wit11 copper, called the tail-box, nrllere vcry little anlalgaln 
is caught. From the  t,ail-boses tlic pulp is conveyecl tllrongli 
3-ill. pipes to the  mcrcury-traps. Tilcse traps arc liladc of cast- 
iron in the shape of a four-sicled truiica,ted pyra~xicl, llarilig 
the smaller end don-11. The trap is 14 in. sciunrc at  the  top, 
15.5 in. clcep, with the lower encl 6 in. square. I11 the bottotn 
is a ?-in. tap closed by :L plug f i r  Graming off the coliteiits 
wllcri clcaiiillg up. Illsicle the tr:tp is a bloc6 14 by 8 in. on 
toy, 11 in. dcep aiicl 8 by 8 in. on tlie bottom. The ~~1111 from 

table enters the trzrp througll a. 3-in. pipe that reachcs to 
witl~iil 2 in. of the bottom. I t  tllcrl flows up through the space 
bet.wcen tlic trap and the 71-oodcn blocl~, alicl tlicace over the 
blocl; into the discl~n~gc-launldcrs. 

Tllcse boscs are usnally snspc~~iled nndcr the battcry-floor 
a.ild from tlicrn the pulp flows t l~roagh launders, n-here it is  
divicieil and conve~.ed by 3-in. iro:; pipes to the clistrib~~ting- 
boxes of two v:tnners. 

On the floor of the distributinz-bos of cacll x-nllncr is placed 
211 amalgamatecl col~per-plate, vnrjing with the size of the 
~.anllcr nscd, t1108c 011 the 4-2. V:\ililcI' bciilg 18 ill. ljj- 3 ft. 4.75 
in., :~ntl 011 tlic 6-ft. .iranncrs 18 in. by 5 ft. 9 in. From this 
plate thc pulp Aows over I2ic v:!i~~icr, tllc licavjr liart.iclcs, in- 
clntling s~~lpl iurcts  ruld sorllc frcc goltl, bci11g saved, while the 
lighter pass over the  tail of the v211ncr into the tailings- 
lsundcrs, ~vhich discharge into Gastinc:,us channel. 
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Coincmt./.alion.-l3y reference to Tahle IS., it ~v i l l  be seen 
that 46 per  cent of the .c-aluc col~taillecl in the ore is reco~rered 
by concentration. For  purposes of concelltratio~l two sizes of 
Frue vnnners Ere ~ ~ s e d  : the il ?:. arlcl 6 ft. These vamcrs  are 
so nrmilged that the pall? from 5 stnmps is divicicci bct\veen 8 
vanaers. This style of coi;ccl:t:.ator is r e ry   ell aclapted to 
the ore, and froin 3 stncly of the tables given above i t  n ~ o u l ~ l  
be harcl, inclcecl, to i*caiize n muell better saving. Tlic wear 
and tear on the machines is very light in all tlle mills, x ~ ~ i t l ~  
the  exception of the Ready UulIion, ~v!lerc the vanncrs get 
more tllan their share of the destructive esects of salt \\later 
in use. 

When a stamp is crushi~sg 5.6 toils of ore in 24 hours, each 
sta,mp requires 4.25 gallons, n:ld each vaiiner 1.5 gallons, of 
water per miuute. In the milis where the 4-ft. vnnncrs arc 
used they are overloaded. T l i i  accomlts for both sizes of van- 
ners using the same amount of water. 

There is a little less th:m 2 per cent of concentrates in the 
ore. The coucentra'cecl procl~ct  bas a value of about $51 per 
ton in all tlie mills, w i ~ h  the csccption of the  Ready Bullion, 
wliere the coi~ceiltr~tea assay about $35 per ton. 

I n  conilection with ench miil is a storage-bin for coaccn- 
trates, llolcliilg about; 400 tons. Tllesc bins are situated near 
the mill, nncl when the concentrates 11ar.e bee11 collectecl a t  t l ~ c  
vniiilers and shox~clccl into cars, they are trnlnineil t,o a sln:~ll 
llydraulie elov:~tor nrllicll riliscs the loadccl car to the lcvel of' 
the top of the bin, wliere it is dtimpci!. Froin these storage- 
bills the coueentrntes ape dra1~11 oiF  tlirongli cllutes into spccinl 
cars holding 2.5 tons, ancl haulec! by locomotives to the ~vharf,  
where they arc dnmpcd through. c:hutcs clirectly illto tllc hatches 
of the barges xrllich transport the  coi~ccrltrates to the  Taconla 
Smelter, where i t  is treated. 

Table TTIIT. ,  011 11. 365, s h o ~ r s  in clctail the coat of the  cliii'cr- 
ent departments of milling as well as tile equipnicnt nlld runniilg 
t ime of the v:lrions nlills for tllc 1;1st 10 ~no~lt,lss. 

Clealz-U~I.--Tlie clean-ups i l l  the vilrious ~ni l ls  are all con- 
ducteil ill tlze salilc fi:ilsllio~~, 2.1ld ar:? R O  r ~ g ~ ~ l t ~ t e d  tls:~t l l ~ c y  \\'ill 
1x2 finisllcil by the 15th of ench lilorlth. 

The first clay of the clean-up is cle~.oted to the amalgam-traps 
and the tank in  the am~Llganiati i~~-roorn. 
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To clean a trap, 5 stanlps are linrig up ancl the feed-rater 
shut 08: XThen the pulp has ceasecl to ~ ~ O T J Y  tllrough the trap, 
the mcdge that holcls t11~ ~vooc'icn center-picce is looseilecl ancl 
the  center-piece removed, first 1~ei:lg carefully ~~as l icc l  to cleausc 
id  of ally adhering mnalgnm. Tlleil the tap in the lower eilcl 
is opc~lccl ailcl thc colltci~ts of the trap allo~red to bow ont illto 
a snlall launder, mhich eonvexs the n~aterial  to a central t>uilk. 
The trap is tilcn ca.refillly  asli lied out, the  tap and ~ ~ ~ o o c l e n  
center-piece replncecl, a:ld it is rencly for use. It takes an aver- 
age of 5 minutes to clean each triq3. ITThen all the traps have 
bcell cleaned, tlie coiltctlts of the receiving-t:ull;s aRer being 
roughly ~ ~ ~ a s h e c l  is collected a:;ti talien to the a inalgm~at i~lg-  
barrel for further trmtment. 111 the  lllealltirile the co~lteilts of 
the tank in the  amalgamating-lroo lias been removecl. Thia 
is nddecl to the  product from tile mercnry-traps, and the total 
cllarged into the amalgan~ati:lgJl~arrel. 

This barrel is Tilade of cast-iron, 20 iil. ill diameter and 4 ft. 
long. I t  is snpportc.cl ill a Iiorizontal position by iron tran- 
nions cast in  tile head, ancl is clrireu at  tilo rate of 15 rev. per 
min. by a belt leading to one of the I-anner-countershafls. 

The barrel is cllnrgcd through SL hand-hole in tile top, which 
can be hermet.ically sealed; from 800 to 500 lb. of ore consti- 
tntiilg n charge. Froin 75 to 1-35 oz. of nlercury is the11 ndcled, 
6 iron cannon-balls put  in to act as grinders, and the barrcl 
filled with miter. Tlie hanc1.-lale cover is tllen put on, ancl the 
barrel started rc.i-olring. Tllc cllnrge is left in  the rotating- 
barrcl 1 2  hours; the  barrel is then opened ancl the charge 
allo~vccl to run out intn t l ~ c  amalgnmat,ing-1~al1. This pan is 
made of east-ifon 4 E. in  clii~meter. iLrou~ld the edge, wit11 
the esception of a space S ir:. wide to serve as an outlet, is a 
rim 2.5 in, high. Tllc botto~ll is nlnde sliglltly concare to rc- 
semble a 3lesicau Latea. The concctltrating n~otioll of the bnten 
is iliiiiatcd as closelj- nu possible. This is ohtailled 1 3 ~ ~  means 
of nu ccce~ltric belt, driven from one of the coanter-s11:lfts of 
the mill. TTTlien the barrcl is stopped, the cannon-balls are 
tstkerl out and put in tlie pfln, ~vh ich  is immcdiatcly started. 
By the motion of the pan thc heavy coiltellts are collcent,rated 
i n  tllc middle, .ivliilc i!ic lighter arc \v:ishcci o-ili' by nlea~ls of a 
stream of r~later flowing tllrougl~ it., the col~ce~ltrated product 
being kept i n  motion, and s t  the same t i ~ n e  ground, by means 
of the cai~non-balls. 



XT1lell the concentrate is clcr~::ed of all light material, the 
pail is stoppecl ancl the  pieces of iron, etc., reil~ovecl. The 
amalga111 is then put in  a 11~~11, the 6ncr particles of iron re- 
mocecl by meails of a magnot, and the other foreign nlatcrial 
by a sponge or o ~ h e r  means. Tirhen the amalgam is clean, i t  
is put in small cloth bags anil -ihe quicksilver pressccl out by 
meails of a hydraulic r:1111, c!csigacd by one of the mill-fore- 
men. The l>ressed czkcs oL' arnnlgr,m 2re v-eighed anil sent to 
the assay-office to be rctortcd and meltc:! illto bullion. 

The second aild sncceecliug days are dcrotcd to the clcauing 
of tlie batteries anil nm;ilg~~ni:~tiug-~>lutcu. These arc c l c a ~ ~ c d  
at the rate of 4 batteries of 5 stamps per day. (111 the Trcacl- 
well 300-stamp mill, 5 batteries are cleaned per clay.) 

To clean up a battery tlic feed is shut ofY and the stamps 
allo~red to clrop until tliey be$;n to p o ~ m d  011 iron, then they 
arc hung 111). The water is tile11 shut off; ancl tlic s l ~ l i ~ ~ l l -  
boarcis, curtains, screens ancl clluc!;-blocks are reinovecl. The 
~va te r  remaining ill the  mortnr is dipped out, ancl the coarse 
sand arounil the top of' the dies sllovcled iato bucliets to be p ~ l t  
back illto the mortar wl1e11 the clean-up is over. The lip of 
the nlortar allcl tlie plates arc t1lc11 ca re f~~l ly  hosed off (a. trough 
being first p11t in  the tail-box to caicll :tny loose amalgam) :~ncl 
the entire surf:acc of tlic pl:irc co\-cscil by n \~ootlen cover -for 
steaming. A space of 0.75 -11. is left Ijct\\.ee~l the cover :\lit1 tlic 
plate by nleans of three slats 0.75 in. thicli nailed to the bottorn 
of the cover. S:lcl;s or other co\vriirgs are plncctl over tllc ends 
ancl eclges to prevent the escape of steam ; the end of a. ste;~m- 
hose is tliell introduced tlisongj~ a llolc in the cover, the steal11 
turnecl on and nllo~ued to rcliiai~l so fro111 20 to 30 rrlinl~tcs. 
111 the meantime a secoild battery is prcpasecl, a~zcl auy re- 
~ le~va ls  m:~clc re:tdy, so t l i i~t 110 t i l i~c \vill he lost n ~ h c n  the mor- 
tar is clen~lecl out. 7Vhile the plate is being ste:tmccl the 
chuc1;-block is cleaned of auy atlhcring amalgnin, recoatccl 
\vitll quic1;silvcr and is ro:~cl). to l)c rcl)lncutl; \r,liilc the S : L I I ~ -  

clist,riluting bos  011 the vanncrs, corrcspoiltli~lg to the I):~ttcric:s 
s h ~ l t  (lo1~11, :l.rc: t:11<(;11 ofY > I I I ( ~  ~ . l i c  : X I I ~ ; I ~ ~ ; I I I I  I Y ; I I L ~ \ Y X I  I ' I Y ) I I I  [ , I ] ( :  
collper-l>late by mci:ns of cliisu!:;. 7!11is aii~;~lgxnl is c~~lI(!t!t(!(l, 
t l lc l~l;~t.cs clrcssutl ill t l ~ c  ~ ~ : i i i : L l  I I I : I I I I I ( ! I . ,  t . l ~ ( :  (list.~.il)l~~i~~;:-l~os 
rcplr~cecl, alld the vailllcr is rc:~dy for st:krti~lg. J,VIICIL t,Ilc 

plate has beell snffieicntlp stc-;;?med, the steal11 is shut ofk' and 
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the cover removeil and talcell to t,ile ~;c\:t plate that has already 
been prepared for its reccptio!i. ?'he ste::mccl  late is then 
alloivecl to cool for a few ceco~lds, ~vl:cil tlie operation of re- 
inoving the ani:ilgnm coixnlenccs. This is c lon~  by scraping 
the plates with sharp chisels, all(! r:s ixncli a-rntilgnni as possible 
is rcmovcd ~vitZ~out csyosi!ig thc coplxr. Tlic anlalgam is 
then collectccl, talien to the nmrtlgiu?lating-rooin, ailcl loclced tip 
for further trcatmcnc. 

Tn7o men now begin nrorli 011 tile mortar, anc1 to protect the 
plates a x~~ooclen platform is placed a t  the head for the inell to 
stnnd on. I f  there arc no rene:~-;~ls necessxry (but this is un- 
usual) only a portioii of the snnd is talccu oat. I f  necessary, 
the sl~oes are removeel bj- driving a 1:-edge through thc cye left 
iii t . 1 ~  boss-llestd jus t  above the end of the sh:ullc of the shoe 
ancl forcing i t  out. The sand is t l~eli  dug out of the inortar by 
rncxns of sharp-pointecl hand-picl<s and scoops, the die and 
lincra removed, and the mortar tl~oronghly cleanecl. A11 
picccs of iron, together with the ~ \~orn-ou t  slioes nuil dies ancl 
liners, are taken to the ania1g~matin~-rooill to hc thorouglily 
cleanecl, and the heavy sanil talieii to Ihe clean-up barrel. 

Thc liners and 'false bottonls ;Ire then pnt  iil and the clie set 
on the false bottom, ~ r h i l c  the fine salid first rcmorcd from the 
mortar is tnmpccl a rou i~d  the ilic to l ~ o l d i t  in place. The shoe 
is t l lc~l sct on tlie top of ille clic \\-it11 x collnr of rooden shims 
arotill(1 its necl;. il 3.25-in. bloc!; is then placccl on thc top of 
t llc ~iccl; of tlic slioe, nntl tlic sta!i!l) lo~\rcrcd until the Loss-hcnd 
rests on t l ~ e  block. The lie~-s of the tappets arc loosened and 
tllc i:lpl)ct is a l l o ~ ~ ~ c d  to fa11 d o ~ ~ 1 1  to the finger, \ ~ l ~ e r c  the keys 
;we tiglltened. If tlie s l~oc  ha; not been rcmo.i.ed, a 9.25.-in. 
blocl; is placed on top of the clie ancl the tappets set as above. 
Each stam11 is then successively dropl~ed and liurig up, ~v11eu thc 
shoe is firm11 fixed in the boss-licad. Tlie recesses for the 
cllnclc-bloi:l<, acrccns, ctc., arc ~vnsl~ct l  out, :tnd the chuclc-bloelc, 
scrcclls a~irl  clas11-bo:~rcls put i11 place, Tlie plate is then ~ ~ ~ a s h e d  
\\rit.ll n \ \ r c~ I i  solutinil of' cya!iidc, \\-hc.11 quicl~silvcr is ~pr i111i l~d 
o\'cr il.s s11l.lilcc :nicl i.l~oroug'i~ly rnbi~cd i ~ ?  wit11 \\-l~isl- .- 1 ~roonls. 
Tlic qniclcsilvcr is evenly clistributccl .by rubbing with cloths 
moistened \\.it11 a \vca.k solution of cyanicle. Sonle ore is noxy 
fed into the mortar, ~ ~ o r l < i n g  the fi:cder by I~aacl, the water 
tm.ncd 011, tllc small clean-up tron,qli removed from t l ~ c  tail- 
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box, and t,he stamps allowed to drop. Particular care is paid 
to the feeding of ore when the staillps are started, as the mor- 
tar is empty of all groanci material. 

The heavy sancis from the mortar are treated in the clean-up 
barrel in  the nlaniler described above, while the anlalga~ll re- 
nlovecl from the plates and chuclr-blocks is sinlply groullcl in  
the clean-up pan and thc a m a l g ~ n ~  cleailecl in the usnal niaililer. 

Lcc60-r.-Table X. 'gi.i-ea the number, leilgth of shifts 2nd 
wages of all men \~orl;iilg in aiicl abont tile mills. Daring tllc 
summer, and often in the winter, nloiltlls the inills arc run en- 
tirely by water, and at  sue11 time the eilgincers, fircmcii and 
coal-passers are not required. TJT11ei1 stenill is used, tlic ~vages 
of firemen and cod-passers, aacl a t  the Ready Bullion that of 
the engiiieers, is diridecl between the mine and nlill ill propor- 
tion to the  horse-power used bj- each. 

Each mill is in charge of n rorellian mllo is respoilsiblc for 
its coildition and eEciency. I-Ic also attends to the haildliilg 
and clea~ling of all alnalganl collected. 

The cluty of the a~rialgan~ators is to dress a1113 keep the plates 
and chuclc-bloclis in good conciitiou, to set tappets, regulate 
nrater-snp~ly and make all rcnex~als; or, in otllcr ~ ~ ~ o r c l s ,  to 
keep the crushing-department of the mill up  to its maximuin 
efficiency. 

The feeilcrj attend to  tile uniform feccling of the ore to tllc 
batteries, and assist the amalgamators in  m~ik ing  reilemals and 
dllrilig the elcan-up. A good feeclef is as valuable a lllai~ as 
there is in a mill. 

The vanner-mnn attends e s c l ~ ~ s i ~ ~ e l y  to the ruiiiliiig and feed- 
ing of the vaiincrs. It is requisite tll:it t.llcse inell have con- 
sider;~ble experience; in fact, an order has just been issuecl 
m a k i n ~  i t  necessary for a inan to serve first in the capacit,y of 
snlphide-pnller before being pnt in  charge of vanuers. 

The titles of the other men aboiit the mills explain their duties. 
Costs.-The details of the receipts anci espenclit~u.es pcr ton 

of ore treatecl at  the  nlills of the T~eacln-ell group of mines, 
as well as the conditions aft'ccting tllcm, a1.e give11 in  extc~lso in 
the snbjoined tables; Taljle XI:. rcfcrring to tlic Alaska Trend- 
l~iell Gold AJining Co., T;i,ble XI. to the Alg.sl;a A,fesican Gold 
Biliiliilg CO. and T;.~ble XIII. to the iLli1~1ia U ~ l i t c ~ l  Gold >lining 
Co., the last-nameil coml~any operating the Ready Bullion milie 
and the 700-Foot" c l ~ ~ i i i ~ .  
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