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The Treadwell Group of Mines, Douglas Island, Alasgka.

BY ROBERT A. KINZIE,_,\SS’T SUPT., TREADYELI. CITY, AUASKA.
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INTRODUCTION,

The Treadwell Group comprises five mines, four of which
are situnted on the northoast side of Douglas island, directly
opposite the town of Juneau, and onc about four miles baclk of
Juneau. Theso mines are owned by four separate companies,
bat are all under the same general management. Those situ-

" ated on Douglas island are: The Treadwell mine, owned by

the Alaska Treadwell Gold Mining Co.; the Mexicau mine,
owned by the Alaska Mexican Gold \lmmg Co.; ard the Ready
Bullion and Seven-Hundred-Foot mines, owned by the Alaska
Onited Gold Mining Co. The Juneau mine, owned by the
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Alasks Juneau Gold. Mining Co., is on the mainland. This
property embodies a large number of claims and promises to
. be very valuable; but it has not advanced beyond the prospect- .
stnge, and as it differs entirely from the island mines, both
in geological features and methods of working, it will not be
considered in the present paper. - ’
The principal topographic features of the conntry snrroand-
ing the Treadwell group of mines are well shown in the half-
- tone illustrations, Figs. 1, 2 and 3. Tig. 1 is a view of the
works of the Alaska Treadwell Gold Mining Co. on Douglas
island ;* Tig. 2 is a view of the Treadwell open-pits or « glory-
- hole ”” looking castward; and Fig. 8 is a view from the eastern
end of the Treadwel) open-pits looking toward the towns of
Dounglas and Juneao which are plainly seen in the distance.
An ideal cross-section of the Treadwell mine, illustrating the
method of removing the ore, is given in Fig, 4, and a general
map of the mines of the Alaska Treadwell Gold Mining Co.,
the Alaska Mexican Gold Mining Co. and the Alaska United
Gold Mining Co., all on Douglus island, is shown in Fig. 5.
The features that have made the Treadwell mine justly fa-
Toous wre the rniining and milling, at a profit, of’ orve that does
_not yield an average of more than 2 per ton.
Climaie.—Contrary Lo the accepted idea, the climate is not in
the least severe, the winters being much milder than in New
York, while the summers are never hot.  During the last two
winters the thermometer did vot resnch zero. The precipita-
tion, hiowever, is great, the average annual vainfall for the last
three vears being abont 98 in.  As a result of the mild climate
and abundant rainfall, the entire country is covered by a dense
growth of trees, covsisting prinecipally of hemlock and spruce,
which makes fairly good mine timber, but poor Jumber,
History.—Like every other gold-deposit in Alaska, the Tread-
well mines were first worked ns placer-diggings, and in this
.. way was discovered the quartz in place, now known as the
7 Treadwell deposit.  From all accounts these sarface-workings
3 were guite vich, but were shallow and soon exhausted. It was
in the summer of 1881 that gold was first discovered and pla-
2 cer-mining stavted.  The placers n the Silver Bow basin, just
across the chanvel, which had been discovered the previous
year, proved exceedingly rich for a short period. Up to this



[N
Nl PEIc e 1d
N AOINE 2 ioyuX

ouax *
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time there had been no attempt at systematic mining in Alaska.

Soon after the discovery of the placer-deposits on Douglas

igland, the Paris claim, which covered the site of the Jarge sur- N
face-pit, or « Glory Hole, of the Treadwell mine was bought
from French Pete by John Treadwell for the sum of $400.

Owing to the more than tropical luxuriance of the vegetation
and the deposit of glacial mud which covers the surface to a
depth of 20 ft., early exploration and development were ex-
tremely difficnle.  In 1881 the first mill, containing five stamps,
was built and started crushing ore that came from a streak
about 20 ft. wide, which runs along the foot-wall of the deposit.
This ore is said to have milled between €8 and $10 per ton;
at any rate, it-was sufficiently high-grade to pay for the mill-
and developnientwork and to leave a good surplus. It was
eorly seen that the great bulk of the ore was extremely low-
grade, and the fact was recognized that a large tonnage and,
consequently, 2 large milling-eapacity would be required to
make the enterprise a success. With this idea in view a 120-
stamp mill was erected and started crushing ove in June, 1885.
The results of the fivst three years’ run warranted an increase of
120 stamps, and the 240 stamps were put in operation in Au-
gust, 1888.  After a careful study of the resnlts of running
the 240 stamps, and of the orereserves in the mine, it was
again decided to increase the milling-capacity by adding 300
stamps.  Work was hmmediately started, and the 300 addi-
tional stamps were dropping in May, 1899, thus making a total
of 540 stamyps crushing ore from the Treadwell mine.

Soon afier the opening of the Treadwell, the deposit was
traced along its strike to the cast, and the ore-body of
the Mexican mine discovered. TUnlike the Treadwell and
Ready Bullion croppings, the surface-showing of the Mexican
Ad not indicate the size of the ore-bodies that were afterwards
opened up. As in the Treadwell, some firly high-grade ore
was found near the surface, hut it was evidently a concentra-
tion, and did not represent the trme or average value of the
milling ore. It was not until 1804 that the mill of 60 stamps
started crushing ove, buc the result of the tirst year’s milling
was such that it was deterwined fo increase the pumber of
stamps to 120. This work was immediately atarted, and in
1896 the full mil) was in operation.
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After the discovery of the Treadwell and Mexican mines,
there was a rush of prospectors into the distrier, and it was not
long before rich placer-workings were found over what is now
known as the Ready Bullion mine. For the most part, these
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workings were on the beach below high-water mark.
ither the

was mueh coarser and the ground richer than in ¢
Treadwell or Mexican surfuce-workings.
Nothing was done here to open up the mine until 1894, when
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it was qequived by the Alaska United Gold Mining Co., which
sompiny had also gained control of the extension or the end of
the ‘Treadwell ore-body, now known as the Seven-Huandred-Foot
niine. ’

I 1898 a1 120-stamp mill was crected and started erushing
ore trom the teady Bullion, and in thie following year the 100-
stonp il of the ©700-Foot” was put in operation, thus
mdding @ tolal of 880 slamps dropping on the four propertics.

teologyr.—Nefore taking up the subjeet of the underground
mining i demil, it wonld be well to give a brief deseription of
the geological fentires Uiat hear on the coonomic extraction of
the ore, While the guological conditions are the same in the
Trexdwell, Mexivan mnd Ready Buallion mines, there are condi-
gronx due (o Hudting, shape and the position of ore-hodies with
reuard 1o sall water, fhie hiave a great influence oy the wnethods
wind costs of mimng.

The depositlics it slight angle to Gastineau ehiamnel. The
hwiging-waly of the Treadwell deposit is distant 1,000 ft. from
the present <tare-line, while that of' the Ready Bullion lies tor
the wost part under tidal water.

According to Prof. Brcler, who undonbiedly had an execl-
lent opportimity of studying the formution and character of the
ore-lodies, this deposit represents the npper portion ar ¢ feathier-
cdge” of an intrusion of sodiwyu syenife, or, more Ingically, mn
alhite Qiorito, which owing to peendiar conditions has been de-
composed and silieified by solfataric or hydrothermal action,
cauising a coneentration of gold in the native stato and iun the
pyrites, sutlicicnt to make it profituble mining,  "Phe country-
rock in this loeality is a carbonaccous siate, m which the orvig-
e lines of hedding nnd principal eleavage eoincide. Lt can
ba tracod for miles botle to thie novtl and south,  Tts strike is
N. 50° W, heing practically the same as the ove-bodics and of

iastinean chaunely pud ¢oineidive with one of Ltho two fissure-
gyrteins which affeet nearly the whole of the Alexander avchi-
pulago.

Tollowing the deposilion of the slate came the intrusion of
bhe syenite. Thix dike s oxtremely irregnlar in gshape.  In
the Treadwetl mine 36 has o width o 420 5.5 going southeast
it narrows down to s rners stringer until the Mexican mine is
reached, where it again swolls out to a width of 150 ft.  From
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the Mexican to the Ready Bullion, a distance of 2,500 ft it iz
traced with ditheulty on account of fanlting and the broken

character of the country. At the Ready Bullion it agwin at-

tains 2 width of 300 fi.

The next introsion, that of the galibro, was of fundamental
importance in the formation of the ore. Accompanying and
following this intrusion ¢camne the mineralization of the syeuite
and the deposition of the ore. The dike of gahbro forms the
hanging-wall of the deposit, and varies jn widih from 8 fl. in
the Mexican to several Inmndred at the Ready Bullion. In places
the gabbre i3 badly shattered and contajus numerous stringers
of quartz; but thesc are mostly barren, and nowhere is the
gabbro converted into ore. This dike can he traced the full
length of Dounglas island.

The third and last of the intrusions was what Becker has
called an analcite-basalt. This strikes N. 20° W, cutting the

slate, syenite awd gabbro, and dips to the west at an angle of”

86°. Preceding and daring this eruption, the country-rock was
evidently badly shattered, and the fissures thus formed became
filled with auriferous material. In no place does the basalt
dilce contain ore.  In the upper levels 1t is quite continuous,
but on the lower levels cach dike has split into several smaller
ones, which in places ancloce fragments of the syenite.

In the Treuadwell, Seven-ITundrved-Foot and Ready Bullion
mines, and in the west end of the Mexican, the ore consists of
the mineralized syenite.  Thiz ore is readily divisible into two
distinet vavieties. The one consists of stringers of’ quartz and
ealcite, oceupying the spaecs formed by the erushing of the
sycunite; the syenite itsell” heing comewhat mineralized along
the planes of finctare. The othier consists of syenite which has
been erushed and broken by dypamic ngencies, and the frag-
ments thus formed hiave been snfurated by the mineral-bearing
solutions.

In the enst end of the Mexican mine—partienlarly in the
lower levels,—thie vre consists of anriferons quavtz and caleite,
ocenpying lentienlar spaces in the hlaek sdare formed by its

yiclding to pressure along jts cleavage-phmes.  The value of

the ore ean be readily determined by the quantity of pyrite con-
tained and its distribntion,—whether uniformly or in bunches,
—the latter being the best. In the apper levels the hest ore lics
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next to the black slate foot-wall, but in the lower levels it has
traveled toward the banging-wall, and the space occupied by
good ove above is here replaced by practically barren syenite.

Mixrxa.

Shafts.~—The Treadwel], < 700-Foot » and Mexican mines are
opened by vertical shafts, but the Ready Bullion by an ineline.
Inevery instance the gronnd is of such a nature, except near the
surface, that timbering would be unnccessary were it not re-
quired as a support for the skip-guides, ladders, pipes, ete.

Tasrr I.—Dimensions of Shafls.

{
3ix¢ of Gal. Water l

No. of ; Vert.or
Tinaber. i Por )Hn.[

No
omp'te { Incling,
1

Nanie of Mine. | C

——ch RS | ——— -
r

- Treadwell...... I 2§ Ver. | 87 x8§7 { 50

| Mexicim ....... 3 : Yert. | 8/ x 87 20 i
Ready Bul]ion] 3 i TInel ! 87x8” : 30

i 70(%[*"0&........‘ 3 Vert. i &7 x 8§/ ] 30

i

Table 1. gives the size of the main working-shafts. All of these
are rectangular, and ave sank by wachime-drilling.  Tach mine
has in addition from one to threc smaller shaftg, sunk for pros-
pecting, which vary in depth from 150 to 400 (. With the
exception of the No. 1 Shaft of the Treadwell, they ave not used
for handling ove.

AN shafe-sinking is done by contraet, and if possible the con-
tract for all work on the lowest level and for the shaft is let to
the same parties. These contracts include the sinking, hoisting
from the shafr, driving of drifts, travming, cte., or, in other
words, the company famishes stemm, aiv and tools, and there
its Niability ends. Two machine-drills are usually employed
for sinking. Two sizes have been tried, and the larger, ov the
new Ingersoll machine—diameter of cylinder 3% in.,—has heen
foond superior to the 3.23-in. machine formerly used. The rock
18 quite bard, particularly on the hanging-wall side of the
deposit, and it has been found that the nwnber of feet drilled
with the Jarge machine i3 fully 30 per cent. more than with
the smaller onc.

Both 10- and 8-hour shifts werve tried, and the best progress
made with the former; consequently, all shafts; as well as other

Ayt
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undergronnd work, are doue by 10-hour shifts. The center-cnt

system of dvitling is employed. The cut is fivst drilled, blasted

and mucked out, then the otlier holes ure drilled and blasted .
and the dirt removed jn the nsual manuer; save that the end-
holes are reserved, and fired with the cat-holes ot the following
round.

Although the shafts vary trom 700 to 200 ft. below sea-level,
and one of them is under the channel, very little water is en-
countered in sinking. Most of the water in the mines comes
from the swfhee, and is caught up and pumped out, nsaally
from the tirst level. The water vuderground does not averago
over 50 gallons per minunte, and this 15 handled either by the
sldips or by No. 5 Cameron sinking-pumps,

Cross-head and bocekets ave used for sinking. The boceket is
Hat-bottomed, with the sides projecting 2 in., thus giving it a
move securc base and pormitting it to remain upright on an
uneven surface while being filleds

The question of light at the bottorn of a shaft has always
heen & vexations oue, owing to the water and blasting ; but this

- question has been solved by using a group of threc 36-¢. p.
electric amps in the place of torches or candles.  The wire is
brought down the shaft fo some convenient point, where a small
veel is placed with which the Jamps can be lowered or raised at
will. Tt has been found that the best wire to use is the ordi-
nary lamp-cord, wrapped with heavy canvas and given a good
conat of P. & B. paint.

At the Ready Bullion mine the ore-body lies for the most
part nnder water.  For this reason a vertical shaft would be
nnpracticable; therefore an incline shaft was started at u poiné
160 ft. from the foot-teall and sunk at an angle of 47° 53/ from
the hovizomtal. To protect the underground workings from
the sea, a pillar 300 tt. thick was left in place above the highest
workings in the wain ove-body of the mine. The ore was cut
at & distance of 728 ft. along the incline, and the shaft con-
tinued to the T50-ft. level. In the meantime the foor-wall had
become much steeper, and it was evident that if the shaft was
continued at the same angle, it would soonr be out of the ore.
The shaft was then graduwally steepencd antil at the 900-ft.
Jevel it has an inclination of 807, and the shaft continues at
this angle to the next lower level.
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Stations ond Ore-Bins.—Tormerly, it was the enstom to open
up a level every 110 ft.; but below the 440-ft. level the dis-
tance between levels in the Treadwell will be 150 ft. from
now on. By this mcthod a large development-expense will be
avoided. :

At ench level a stafion s cut out, the width of the shaft,
from 40 to 60 ft. long and with an average height of 8 ft. In
the Treadwell the main eross-cuts run paralle) to the wall-ptates
of the shaft, and as far as possible it is aimed to have the sto-
tion on the side oppozits from that toward which the skips
dump. When the station-level 1s veached in timbering the
shaft, a station-set is put in.  This set 1s 14 ft. high, aud s tied
in two dirvections by iron bolts. To protect the front wall-plate
that serves for the sill of the station, a stull 10 by 14 iu. is put
n between the wall-plate and the odge of the siation, and the
two sccurely bolted together. In cutting out the station, a
drift 3 ran from the shaft a distance of 25 (¢, Tt varies in
hejght from 15 ft.in front to 7 ft. at the back, and is the width
of the shaft, The main cross-cut is then started at right-
angles Lo the station-drift. TFor the fivst 80 to 100 {t. this cross-
cut has a width of 20 11, and from thence to the footwall it is
12 ft. wide. At the hanging-wall end of the cross-cut, 8 station
is cut for the winding-engines that operate the tail-rope haul-
nge; and directly opposite the sinking-compartment, on alter-
nate levels, a station s cut for the sinking-boist. Beneath the
floor of each station an ore-bin is cut out with & capacity of
from 300 to 1,500 tons, nceording to the quantity of ore to De
handied. Xxperience has shown that it is very vonvenient to
have large storage capacity at the stations, and when the ore-
bin is in the ore it is just as_economical to cut a large as a small
one.

In the Mexican and ¢« 700-F'oot’” mines, the maiu cross-cuts atart
directly from the shaft, and as o consegneunce the station-cutting
is much shmplified. In other respects they follow the same
system a3 the Treadwell, with the exceptign that the ore-hins
arc smaller, and in the Mexican two bins are cut,——one for ore
m frovt of the shaft, and one for waste, cut oun the opposite side
of the shaft and reached by an extension of the miain eross-cut.
(Sce Fig. 6).

In the Ready Bullion mine the above methods are used, but
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are changed ip so far as to wake them applicable to an incline-

shaft, with the farther excepiion wat the main cross-cut runs
to the hanging-wall.  In cutiing out the ore-hins two methods
are eniployed. The old one consists of putting up a raise fromn
the chute station to the level, and, after the chutes have been

built, to cut out around the vaise from the level of the cross-cut

TFie. 6.

Ore Bin

g}\i 460 Tuss Cavacity

‘kl

%-'\;\“

Tlavation.

Srerer, Spowixg 11E Posrtiox oF YWastk- AXD ORE-BINS AT THE SHAFT
or THE Mrxrcax Mave

unti] the bin is of the desived dimensions. By this method the
roclk iz broken into Jarge pieces and has to be «bull-dozed”
with powder and drawn out betore the work of drilling can be
continued, The second wmethod is to put up o raise from the
chute-station to the small drift from the shaft at the station

level, then build in the chute and stope ont a roora the size of”
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the bin.  The stope is curried to the leve) of the top of the
main eross-cut, thus saving the expense of from 40 to 50 ft. of
eros-cutting. At the same tine it proveets the timbers of the
shaft from flying vock by leaving a small pillar between the
ore-bin and the shaft, which can be removed when the bin is
finished and the face of the cross-eut sufliciently far away te
insuwre the shaft-timbers {rom being broken when the cui is
blasted. The system of sioping is the same as that employed
in the large stopes.

Levels, Drigls, Cross-Culs, Winzes, ele.—When the oye-bin and
station are compleied, the niain cross-ent is dviven to the foot-
wall. Tt thus serves the double purpose of determining how
the Jevel can bo developed in the mosk cconomieal way and of
permitting a thorongh sampling of the ore, so that a fair idoa
of its valuc ean be obtained. The following rule is nlmost ax~
tomatic in its applicability to the orebodies on the wland:
Stavt the fivst drift along the footwall, and keep it there, At
varions times the above rule has been ignored, and always with
the same result,  The ore-hody is subjeet to abrupt changes in
the strile and djp of the foot-wall, It is imperative that the ore
be drawn from the stopes by gravity, and this connot be ap-
plied to the ore along the foot-wall unless the chutes, ang, con-
scquently, the drifts, are kept as close to it as possible.  TWig. 7
is a plap of ihe 220-fi. level of the 'readwell mine,  On
this level the slate-horse in the center of the deposit is quite
small, and therefore more deifls than wana) ave required.  On
the lower levels, where the slate-horse is wider, it is left in
place and formsanatural division between the hanging- and foot-
wall portions of the ore-body. At intervals of 25 ft., raiscs nre
put up on alternate sides of both the main ervoss-cuts and drifts.
Thiese vadses are 15 1t high and are designed to accommodate
the chutes for drawing the orve from the stopes.  They arc put
up while the drift is run, and given a slope of 60° from the
horizonta) so that the ore will vun freely in them. In the
Treadwell, Ready Bollion and < 700-Io0t*” ynines, the drifis and
chute-raisers are tn ore: but in the Mexican, on accomnt of the
Hatncss of the vein, they are yun in the foot-wall slate, and the
chute-riizes put ap to the ore at an average height of 20 i
above the track. At the same tHime, as the main drift and the
chute-raises are being vun, a sccond drift, called the intermedi-
ate, i3 driven directly above the wmain drift and separated from
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its hack by a p Harof rock 10 . thick.  This drift s the same
in size as the lower one, and 13 s0 driven that i connects with
the ton of each chute-raiee a3 it DYOQVEAER, '

At the ends of the main erossents, aud at futervals varylng
from 200 1o 59 {L along the deposit, the different levels are con-
nected by winzes, Thess winzes are veed as man-ways and asa
wedinm of ventifation. Ttwight be wel) to add that they ave ol-
ways rased from the lower level, aind ot aunk ﬁxn) iil]()\-’(‘ wess
clrenmstances absolutely yequive it.  Wiidle cunning the main
lr s ind evosgents close atrention 8 padd o the gm{le. The
andard grade v sl the mines 18 0.5 por cent. Phis grade
avors the Jonded cav going to the statimy while it doss not re-

.J,

tard it too much on its veturs trip,  Crosscam pre used {"or Gon-
necting the various drifts and for progpeciing.  They are the
same i size ws the drifte, Wheu used jor the frst purpose t-hcy
are at the level of the dvift, hut wheu the seoond ob\(«ct s e

ncentive, they are wanally driven from the Jevel of the inter-
mediale, 20 thet the breken vock can be sforsd and handled
theough chutea. The waual sizge for drifts, cross-cats an rd fnter-
mediates 1 36 Dy 7 1, tv the clear, aud for radses 6 by 8 . in
the elear, vo rimber being waed.

Az s usval thing ths rock is quute wuform in fextare, and
without. semns ov ¢lips to break fo.  This ronkes it extremely
gifieult for the holos to brerk to the bottom.  The following
sketehier (Fig. 8) show the sepeme of drilling a round in & drift
aad a radse, witich has vesulied from several years' friads.

Al work i dene by machive-drills, two gizes being used.
Woy drifting and cross-cutliog the New Tng‘o‘% oii, eylinder digm-
erer 3% in., is very satisfactory; and for m«nu,, the Ingorsoll
Sergeant, eplinder diameter 33 in., iz preferable, on acconnt ot
its lightness and durabilify

The cut-holes frora No, I to No. 8 are dvilled 7 fr. deep, and
are €6 pointed that they come to 2 commen apex at the center.
The nest row of hctes, called the refievars, ave drilled § £t deep
and given a slight reke toward the center. The outside holes,
or trimmers, ave slso drilled -5 &, decp, but are given g stmall
outward angle, The ent is fiest blasted with No. 1, or 70 per
sent, powders the relievers and frimmers are then l) asted sepi-
araiely, No. 2, or 40 per vent, powder belug nged i each case.
The position of the blasting-holes, hoth wn the deift and s e

L
o

up-rudse, is iustrated o Fig. 8



TN N

B ) ! <N
- L.iu\xr_ . 1
LUK A ViR N [
OB3X | fAdy RN
3X oNIX toM A
: .
3
; i
Sk
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Stoping Surface-Pils.—By reterence to the rable on page 384,
it will be ceen that considerably more than 75 per cend of the
ore mined from the Treadwell bas come from the open- or sur-
face-pits.  From now on, the percentage from the nnderground
workings will become greater each year, The wain open-pit,
or « Glory Hole,” has veached a depeh of 220 k. below the adit
Tevel and 450 ft. from the surface, with a maximum width of
420 ft. and a length of 1,700 f.  Owing to the large slides of
waste rock from the footawall, and the necessity of having a
secure pillar of vock at the 220-ft. level to protect the wnder-
ground workings from surface-water, it is impracticablo to
carry the pits to a greater depth. In (he other mines, at pres-
ent, very litlle ore is Leing taken from the surface, but at the
beginning, all of them depended on the open-pits for ore on
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which to start their mitls,  When a pit is to be opencd, a raise
is put up from the nearcst level and connected with the sur-
face. This raise is started from the intermediate drift, in gen-
cral directly ovor o ¢chnte-raise.  The chutes on cnch side then
serve as a man-way for the raizc in course of erection, and the
broken rock is dvawn oft through the middle chute-vaize into
cars, When the raise has been conneeted, machine-drillz ave
put to work cutting out a small stope at the bottom. This raisc
when finished has the shape of an howr-glass, the top being
formed by the open-pit and the bottom by n stope, covering
three chutes and from 20 to 30 (t. high, the two being joined
by the raise. The object of cutting out the pit-raises in this
manner is, first, to obtain chute-capacity in case of their being
hung up by Jarge pieces of vack or by blasting; and, second,
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to afford an opportunity to break up any large piece of rock
that may have been overlooked in the pit, which would stop
np the chute mless it were brolken to picces small ecnough to
pass throngh it. )

Machine-drilling is seen at its best in these pits. The 34-in.
diameter Ingersoll-Sergeant drills, set on tripods, are used in
all the pits at present.  The average number of feet drilled per
machine in 10 hours is 36.85. The holes ave drilled to an aver-
age depth of 12 fi., and each machine will bireak 68.63 tons
of ore per shift of 10 hiours. When the pits werve smaller, and
the difficulty of setting np was not so great as at present, the
average number of feet drilled was much higher, and the break-
ng capacity of a machine-drill was from 150 to 200 tonsof ore
per shift of 10 hours. The piis are worked by drvilling and
blasting the ove from a series of benches or terraces around the
chute-raise as a center, and when the ore is blasted the broken
rock rolls down to the bottom. The small pieces are then
Lroken by sledges, and the larger ones by placing sticks of
powder on the surface of the rock, tamping with a little fine
dirt, and blasting. For blasting holes, No. 2, or 40 per cent,
dynamite s used, whije for « bull-dozing ” No. 1, or 70 per cent,
is‘the best.

When the vock has been broken to the required size, it is
drawn off, through the raises and chutes deseribed above, into
ears.  These cars ure hauled to the station ore-bing by horses,
or by endless-rope haulage, wheve they are dumped.  Tho ore
is then loaded into skips, hoisted to the surface, and handled in
the usual manner.

Onderground Stoping.—The future economic workings of the
mines depends on no one factor more than on the suceess at-
teuding the carrying of the present system of stopiug to the
lower Jevels of the nines.  The surface-pits are practically ex-
hausted, and the value of the ore does not allow of timbering
or any extensive method of filling.  So far, the present method
has proved applicable to the lowest levels, and I do not hesitate
to say that it will be equally successful at any depth to which
it may be desired to carry it.

It was explained above that the object of the intermediate
drift is to open communication with the ore-chutes and to fur-
pish a large facial area for the machine-drills to work upon, in
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cutting ouf or under-cutting the ground-lloor for the stopes.
When the intermediate has advauced about 50 ft., the work of
cutiing out the stope is started.  This consists of mining out a
chanber 7 1t high, from 150 to 300 (. long, and with o width
virying with the width ol the ove-body.  In the past it bas
hieen enstomnry to ent out the stopes with a level floor, hat ex-
perience has shown that ¥ s more ceonomicul fo el the
floor so that it slopes from the paralle]l lnes ot chintes at an
angla of about 30°.  This dous nway with a hwge amount. of
shoveling, and the ore thas ledt iy altimuately obtained throngh
the stopes from the next lower level

When the ground-flooy Tns been cut out, tre worle ol stoping
upoun the ore is hmmediately begon.  The roof of the stope is
arched, s serving the doable purpose of snpporting the back
and offering o better surfhee tor the altstek of (e inachine-
drills. The ore is shol down in hvge, thin siabs, co that the
shock of falling, combined with that of e Dlasting, breaks iu
up as much as possible. The pleces of vook too Targe to Py
through the ore-chitex are broken Ly land and < bull-dozed »
with powder to the requived size. When starting (rom the
Noor, the machive-Qrills cat onta trench alonge the center of the
back o Torm the arch, ils hicight vireying with the character of
the rock.  I'wo sizes ol machine-drillx are nsed: the 33-in. i
B%-in. fngersoll-Sergemt, wud the boles are detlled 1o an avias
nge depth of 8 [t L\ machine-stoping will deill iy average ol
28.6% 1o, per shalt of ten honrs and brerk 3496 tons of are
with the consemption of 1253 W, of No. 2 dynamite. The
cost of Lreaking np the roeke adter i s been blasted down s
wlarge tem dn the expense of stoping. One vock-lireaker is
usvally required (o eavlimnehine, and 16 takes 0.85 Wb of pows
der in < hull-dozing 2 for cacls ton of rock heoken.

Ak no thaber ix aaed, i1 s eompulsory thaton sullicieal qusn-
tily of broken ove be ettt in the stopes to torne s solid working-
Hoar tor e minera. Tr has been found that one-thivd of Wie
Lrohen ore van be demwn oft while the stope is hetnge worked
and e sorfiee of the broken ore kept within working rlis-
titee of the backe I other waorlds, by e above mcethods,
two-thirds of the ore Lroken wuet be Jeft i ihe stope, and
caunol he drawvn off unti) the stope 1= worked ap to the next
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higlicr Tovel and finishicd.  In the Treadwell and Ready Bullion
mines the slate-horse torms a natural division between the stopes
of the novth wund the south ore-bodies. The walls of the ore-
body wre suppuried by veretieal pitlars; or ribs, 15 (t. thick, and
from 200 to 300 il apurt.  For weuns ot communication aud
vendilationg ynan-away mises are poakoap in these pillacs il con-
nected with the Tovels. A1 intervals of 25 (i, short drifts wre
v in opposite direefionx from fhe jnan-way radse; so that, as
the working-floor of’ the stope advances, each of” them iz used
guceessively when the workinga conmect with the mam raise,
and i twrn abandoned sad closed apag conieelion is e
with tie next higher one,  The levels are protected by hori-
zontul piflars rom 20 to 30 1. thick.  Tlevetofore these pillars
liwve heon left at cach level, Tt from now on only the pillars
at every other Tevel will he Tedt o place; yel oven with this
saving, fully 20 por cent ol thie ore musl yemain ju the wine
i the shape of pillars sunl vibs o support the gronnd and e
vent caving,

Chules, Drilling, ete.—1"5w 9 shaws the prineipal fealnres
of the so-callol finger-chute whieh s wsel thronghoui the
ixland when a lavgo muount, of comparadively cowrse roek s (o
be handled.  The fingers are Tield in place by the weight of mn
arny, B, and are separately hnng from the vod, G G, so that the
mobion ol cach is independene ol (hat ol the others,  Wor the
prrpose ol raising the fingers 2o that tho ore can he drawn, (o
ihe fop of cach inger ix Dsbened o pices ol vope. These pieces
are browght 1o commosn center and fastened o the ain
hoisting-rope, which passes over o pulley i the top ol the drift
and thence down o =madl windlassz,  When ore is (o be
dewn, tlie ingers e vaized to the hicight necessary o allow
the ore go pass. When enough has heen drawn, the fingers are
veleased snd Bl inio poxition, stopping the Bow, a0 large
plecv s enughil on the dip ol He chioiey @6 will holid only the
linger o lingers id came o contact with i while thee otlees
drap to their normal position.  To prevent Gne dirt deipping
into the rodway, o Gil-board s pod across the mowth of the
chute and helil in position by the angleivons, D,

The coxt of putting np elimnte-raizo, entiing-station, amel io-

stalline finger-chute compliete, 13 as follows:

L'-*‘ L0
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856  THE YREADWELL MINES, DOUGLAS ISLAND, ALASKA.

12 ft. of raise al $9 per it., . . . , . . $108.00
' 80 cars of dirt ¢t 20c., . . ) . . . . 18,00
Cutting chute-station for windlass, . . . . . 40.00

40 cars of dirt at 20c., . . . . . . . 8.00 B
Building finger-chute, . . . R . . 17.58
Lnmber, 700 {ft. B.3L, at $12.50, . . . . . 8775
Tron and steed, . . . . . . . . 10.00
Blacksmith-work, . . . . . . . 7.00
Roype, . . . . . . . . . . 2.00
‘Total cost, . . . . . . . L 6247.33

The principal advantages gained by using the finger-chutes
are dispatel in Joading and freedom from blocked clintes and
from spilling ore on the tracks. Their cost is prohibitive except
where 2 lavee amonut of conrse, dry rock is to ic handled, and
in the Ready Bullion and dMexicm mines they Lave been in i
great measure superseded by the common hoard-chute, which
costs very much less. To the Preadwell they alone are used,
and, as stated above, they are heing pat in at mbervals of 20
and 15 (6, insiead of 30 ({t., a5 horciofore.  The additional
expenre ol puiiting in fingerchutes every 15 (6, instend of
every 30 [6, 15 $8.33 per oot of deift,  The saving in shoveling
in o stope 60 11 wide wonld be 12 per fbok, makiug n sovioy
of 53,67 by addibonal cliotes; (o which ywnst e added the
advimiage of not losing thne by chintes goiting blocked.  Wiih
chates TH 1t apaet, the trafu can move with brief” stops and be
practically deawing from (he same part of the stope. The
blocked chute can he freed by one man and not delay the beain
nore thin 10 minufes.  Also, in case the baek of ihe stope
ghoulil become wo bad thatonen could not zelin (o work the
ore into chutes, raore than (wice ws waaeh could he dhw from
the stope with chuies 15 fi. apark,

A moditication of thie linger-chte iz owsed for (he <kip- and
bin-chintes. They are mude with six fingers and are 6 v, wider
than the ovdinary ehate. A rrongh is added (o wery the ore
fromr the ip lo the edec of the shalls T 9 11 Yoz, 8 i,
wide, with an inclipation of 36°, 50 that thie vre will run fircely
from the lip to the skip, Attached 1o the end of the trough s
w hingedadoor ninde o U500 stee] plute, When endsed, i e
distely and entively stopa the Sow,and allows the frouw (o be
liled in readiness for loading (e next skip, T ks on w
average 20 seconds to load o 4-ton skip and wmake ¢verything
clear for hoisting. '
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Tawne TIL.—Duty of Mauchine-Drills on Douglas Island, dlaska.
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Table FHL gives (e dute of machine-drvills in the different
charncters ol work for which they mre anployed,

Uader the ||wuh| e Potmds powder need per nachine-deill
per A0Bowr s ™ s given the actaal anrounl of powder used
for hlasting the holes deilled, but i docs uol include powiler
wsrd o hull-dozive, blasting chutos, ol Ihe cost of this
powder ix miven umder tae head of cxplosives: it varies with
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358 IHE TREADWELL MINES, DOUGLAS ISLAND, ALASKA.

the different wines, :nd from month to month in the same mine,.
according to the varying expense of handling and sales to out-
side parties.

The « Labor, Drilling ” cost given is the actual expense of ma-
chine-men and helpers. The nien do w great deal of the b
ring-down and trimming, wid the above eost will vary necord-
ingly.

The daxt colmnn under “ Average cost per machine-dvill in
10 hours ™ gives the cost of drillsharpening, repaivs, power, and
all other costs not inclnded munder the heads of Labor, Drilling
and Lxplosives.

Lromnming — At present there are three methods of tramming
in use: by land, with the help of hovzes, and by endless-rope
hanjage.

When the framming is done by hand, one man londs a car,
pushies it to he ore-bin, dmaps it and retirus fo the chate.
Ovdinarily there arce severzl men tramming from the smne
chute, and o grealt deal of fhne i ost by awaiting their form

to load s and again af the bin there s anothier watb until 1he last
car 12 dumped helove stwling on the relarn-trip.

By nsing hovses, the Tosl thne is minimized by neding ap
{wo or more trains of 8 cars encly <o thal when one train is
Gummpbing, anofher is loanding and (he Dhivd s e rasde,

While there o niorked saving in anen by using horses,
et st cost is conmiderable, o horse costing S180 dediveral ;
and their depreciation ix another Getor (o he considered, for
they are continnally meeting with aecidonts, which either dis-
able theyn perimentiy or ke thens ot at w0 cost ol §1 oo day
for maintasimee.

By the use ol meelanicat haubize, both the lost e and
costt perv (on hit been greatly vediecd, The sysiem ix essen-
Gally The soscalled @ iatlcope ™ sydenm i use in nmnerons pliaces,
Lt modificd to nndie i confornn with undergrowud conditions,
On the Banging-widl side of the orebin is sibiaded a0 denrbibe-
den winditg-engine, size of evhinders 7 i by 10 g, with
Jrams 2 008 ins i dinpofer. el diveelly o Iront of el elose
to the engine e (onr poste. Two e desipned Lo carey
sheave seepended on oo liaeizonial b, 1o waiding: the npper
vope and causing i to wind siaoothty on the dema, wlhile (e
remaining two support a voller which answers the same pur-
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pose for the dower vope. From the dimm o the point where
the drifts branch owt, the upper rope it supported by snatch-
blocks xu=pended froma the back of the dvift and by sheaves ac
the ends of armus securely fastencd to 10- by 10-i0. posis.
A horizontal sheave is placed at the point where the direetion
of the rope ix changed 1o allow it to euter e drifi. Since this
<heave Is subjeet to suvere straluz i shonld Le held rigidly in
place hy horizontal 10- by 10-in. pieces seenrely holted to the
10- by 10-in. posts. From ihis point to the end of the drife the
apper vope is carvied by sheaves fastened to the posts of the
finger-chmtes, immediately vnder the protruding lip, where it
will be ont of the way and nt the same sime proteeted from
blasring. The sheaves are inelined so that the oreafest strain is
ab vight-angles to the nxle, and the vope is prevented from jomys-
ing oub by pegs placed neross the top of the sheave. The Jower
rope i kept in Yine by o gevics of horizontal sheaves fastencd

I1g. 10,

Lower Rors Srreave Aaxnp Geany,

to blocks, theiv nber depending on this erookedness of the
tuunel s and it is prevented froin dragging on the graund by
iran rolters placed behween the tracks.

The Jower gheaves (Fig, 10) are placed as pear the braicls as
possible, atd e monnted on picees vl 10- by F0-in. thinber se-
cavely brueed against the side ol the tonuci. To guide the
rope into the sheave the front vod of the block i hoveled off o

the height of the wils On the top of the shenve is o plece of

wroneshi-iran, bent as shown i el s object being Lo prevent
e vope o juniping onl aned alza to hold (bhe axle in a verhi-
cal poxition. N1 e ends of thie vionous deifls, or i conven-
ient poinfs i thea, is placed o revies o shenves, or o single
shedve e Hhe cise iy heg o earey Hee endaoop of Llie cope,
AU Gent was teied oosheave monntsd anw ek and fiesiened by
clanmpes o e padls bt s proced o Gilare ou aecound of The

grewd steadn, wlneh plled up the rencke and did other damage,
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Tor purposcs of signaling, two barc iron-wires are run the
entire length of the tounel. These wives ave parallel anil 4 in.
apart, At the winding-engine they counect with a bell and sig-
ualdight, while the current is obtained from the eleclriclight
cirenit.  "The signals are given by plaeing an iron candlestick
across the fwo wives or by meaus of a special porlable signal
device.  As the wives are have, sigoals e be given from any
point, which is a great convenienee in ense of the teain fump-
ing the track ov other accident.  Two trans are used on each
level, consisting of seveu cars, cach env lLolding 1.5 tons.
While one train is discharging at the shatt ore-bin, the other is
loading.  The trains are ronat oo maximum speed of 800 ft.
per minuate, and atb present their capactty i3 750 tons of ore par
shifty or 1,300 tons per duy.

Sesupling, Neps wid Assayiny.—Close attention s paid to
sumpling and recording the assay-value of the ore. As a drift,
valse, woss-cnl, or olher developmentawork is in progress,
gmaple is tadken after cach ronnidl has been blasted. Thes
sianplox are taken cither by the shifthoss or (he Joveroan, il
thete deseription and location are vecorded o special lag, en-
closad with the sionple ta ihe ~ack,

A intervids of 15 10, and closer i there 1 any doubl as Lo
the value of the ore, hines of simplese—cuch siuple being (0 (3,

wre nken across

lonz il varying with the nuture of the ore
the back of the stopes wl rightanzles lo the sirike. These
anmples arve Baken by culting (renches, asaadly 1001 long, i,
wide across the sivike ol The oreg aod 5 (0 apart, for the vulive
length of the mew works A bawdesinple is Giken from eoch
ear ol The ovedbins, ind ehin al the crnshers o wrabaamiple s
Giken by wmienns of farge dippors, before (e ore goea 1o the
mill,

The un]_g' .\':m||;|t':: tedeen in e il are Hrom b I:lilillgr: el

alphides. The ‘:!i“llll_;‘.‘-'w.\‘:lllllbl(: I taken eithey ot the datl of

the vanmaers hy mean: of dippets, ov of the end of the Lodingse
lantdders by menns of amtonetic sanplees, Pl sidphides e
sinnpled by mican ol the ordinary crooved sanpling-rod. AWhen
the minessuuple veaches the aviay oflive i wrivha frone M0 La
I 1.

"The asany ofiiee s Gited swith the wam! geinding imachinery,

v doubleannBle famwees, prdp- and hullionesedes, eles Phers
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I an average of about one hundrved sumples ussayed ench day,
and the returns from a sample aee obtained the day after it is

. taken. Al snmples mre assuyed for gold only. In connection
witlt the assay oflice ave the refurting- and melting-rooms for
refining the amalganm from the wills,

A complete =ct of maps 1s kept, showing in detail the nnder-
cround and sarface-workings of the minces, also the valae and
position of cach sample takken and the quantity of hroken ore
and reserves.

Labor—The nationality of the mine-laborers is shown in

Table TV,

Tapug IV.—Nusder and Leveentnge of Diferent Nationalitivs
Worling at the 3lincs an Duuias Tsland, Alashea,

ReaQy

Natisunbitics. i Por (upte Treadwell.: A\Iexicnm:l Bollton, Totnl.
AT EMS e R 117 ! 27 220 |
SNy Nwvedes anil Dines N 10 (LR 4] 205
' Senteh 4 ) E o (v
Lo pie us g ! 35 0 0 oo |
B R VRO U UD, R34 : 5 . 2 RN
Clevnang,.,. v IO 7 ' 4 ' 24
I raqel 2 H . NYON ! 2 !
fomelich . (T 3o 2w
R YRYIETTIN. . a4 G S 9 o2
| DN TTTT IO ey A, 17 20 3 : 40
Tlossia s, oL, . 1 i : 3 - e : S
US| s 1 e . 1|
.l:|}1:Il|~'$ru..~.».»... ETRERSS 1 37 15 : N2 ]
disns coeevninniienns (S 1. 6 2 | | 9
[ Potads o e 100. 173 100 152 821 {

Onaceount of thesystem adopted forworking the mines, due
io e character of the walls and vein-malerial,) 16 s necessarvy
to cimploy only skilled labor in the shaths, drifis, raises, che.

ADont GO per cent. of the machine-mceo and Lielpers on the
isliavd  viane as Taborers and have Tearned  theiy teade beve,
They are preferred by the torcinen, and scem on the average
(o heeak more roek than niners who have gained their expeui-
enee elsewhere,

Following ive the rades of wages paid Qe diflerent clusses of
babor coplayed
ot per by i onaner, S3.00 per day

Aabame dberillovy, .
b winger s with boand and lodying,

achine-helpen, | . . F22D per day, with bowrd and Todginy.



PN L
; . TASLY T T ouax
. . -

. i) PR [bo3%
:’.“I‘)‘.‘h Oo3xX .

7 : :

: : H

o
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Mine-laborers, . $2.00 pey diy, with hoard and lodging.
Mine-laborers (Indiany), . S2.00erday, withom board and Todging.

Blacksmithsg, . . . ALO0 per duy, with hoard md Todging.
Tool-Sharvpeners, . . . 300 e day, witl bourd and lodging.
Blaeksmith's helpers, . L S2.00 per day, with bannd aond lodging.
Macliinizts and  lielpers in

machine-chap, . . < From 32,00 10 S6.0U per day, with boand

and Jouging,

Labor of all kinds is plentitul, purticularly =0 in the winter
wonths,

Machinery.—Tables V. VI and VUL show in delail the size
of the privcipal hoisting-vngines, compressors and water-wheels.
Besides the above there sve sevéral hoixting-engines used under-
around, for sinking, tramming, cte.

Al the machinery, with the exception ot the hoisting-engines,
is arranged so that b any te when there s sullicdent. witer
the steam ecan be shut o, wholly or in pawt, and the power be
trrnixhed by water-wheels,  Thiese wheels wre either divect. or
vopre-contiected., .

The steam ag wdl the imines, with vhe oxception of tlic Mexican
mine where five return-tobalar boilers e need, s supplied by
Teine safery botlers arvinged in units to =oit the needs of the
VARIOUS NNDES,

Sitonked as the niines are, far frovs thewe sonree of supply, it is
bat natural thar they sapport @ wel-equipped nachine-shop
andd fonndry, wheve 20l repaies, mine-ears, dvill-partz; cte., are
made.

There are no wagon-rowds. The ateamers doliver all =applies
aud machinery on the eompany’s wharf, where it is reloaded
on csrs andl delivered Lo w1l the prineipal points shont the
mines,  For the sovireeswork, two 7-ton mtne-locontofives,
made by the Baldwin Tocomotive Waorks, with necessary voal-
and flat-cars; are used.

Ny,

The character of the ores ou Dovnglux d<land is peculinvly
adatpted (o the simple methods of extraction i use. s ox-
platned above, the gold is contained inan adtered syenite in the
(orm of frce cold, and o (he salphides, the prineipad aaklbean
g minernls being iron pyrites; arsenopyvite, molyhdenite and
calcite.  The ore on the surface has been subjeet to Jiltle oxi-
dizing action, aud, pevbaps, that on the lowest level i even
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Tanre VI—Danensions of Hoisling-Lrigines on
Douglas Tslasd, Aluska.

N Mine. . g f‘ OO ; lcady
nio of Mine Treadwaoll, _;\{\\m\n i TOo0t, HET i
S . T o . ‘; R R i~
New a an- : New Maln | Nian
Location of Hoisls. Shat. ! &haft. 1 Way. ;3 Shatt.  Shaft, | Shag
Jambev ol eylinders.. % 202 2 g 2
Diamcter of cylindors’ . '
M Anehes.. oy 12 0 1w 14 12 1 12
Piston-stroke in inchex, 2l s 12 Do w0 I 16 I
: Riston-speed per mm L 800 400 300 430 100 ! 400 i
: Gylinder arca insq. 17671 © 113.09 ¢ 7854 153.98  113.00 ! 113.09 |
\\'mnahcclwe]ueunn_ . ¢ ; ; i
Poin pounds.ao 60 . G0 ] ;73 60 ] |
! Boilev plc:.&uu,pmmd;. 100 - 100 1100 " 10u 100 b 100 .
l Indicnted horse-power. | | i
of hoist.... .o385y st 344 | 814, 164 ‘ 184 |
' . . o
Tavre VIL—Dinensions of ill-Fnyines ond Water- Wheels,
Douglas Islemd, Alaske,
e - R T
i Stewm-Yngines. ' I'elton Wutor-\Vhoels.
I-‘__.! 34 t n ~,-E 5 ;) Tt R T T T
ggle | 2 } 24 e | &
2Ex g L 2T 2, &
22 1% = PRI .
Namsat [ 3 I 5¢ o = 5
AMinie. 12 f-: 5] E Z= "= 2 e & 40
|8 = zL | =£ % 125 g's Romarks.
a & = z - Il
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866 THE PREADWELL MINIES, DOUGLAS ISLAND, ALASKA.

morve tree-milling than that in the surfrec-pits. By veferenee
to Table IN. ib will be seen thut 48.04 per eent of the gold is
caught on the plates by amulpamation, and the balance, or
51.06 per cent, iz contained in the swlplurets and tailings.
Table IN. shows very painly the effeet of conrse crushing on
the pereentage of extraction in the vavious places.

Crushers.—The crushiers ave located e the teud-frames of
the various mines, and are of the gyraiory type.  When the
ove s hoisted ont of the mine it is spiMled by selfdumping
skips on to a grizzly formed by I-in. by 1041 pieces of ivon,
bolted together by L-dn. iron bar:, and pliged 2 in. apart by
dise-ghaped picoes of cast-ivon. Thie oversize from fhe gviz-
zhes goes direet to the erushers, mnd the undersize passes
through and falls inco the ora-hins situntad diveetly beneath the
crusliers.

Too much stress ecannot be laid upon the great cfieet of cfli-
clent erishing ax velnted o the duty and outpat of 2 stimp-
will, This iz parteularly trae on he island, whuere the ¢rush-
ing eapacity s in exeess of the demand and where there is
abandant water-power which costs practically notling., During
the pase year the daty of the milts has been inerenscd over 1
ron per slamp in 24 homvs, and without a doubt, 50 per cent
of {his Tnervase has been eansed by sciting the erushers to
break the rock 20 per cent smallee than before.  An oflicient
crughing-plant for mines simile to 1the Treadwell would con-
sist of four Gates-crushers arrmged in pairs, one above the
other, the npper to be of sneh a size that they wounld reccive
rocks 18 Ly 86 in., and the Tower to turn ong n product not
larger thau 1.3 in. in dameter. The vouk when hoisicd
would be dumped on grizzdios with S spawing belween bavs:
the over-size going to the npper erishers und the under-size
fulling on a second grizzly witle havs sct 1.5 ine apirt,—over-
size going to (he lower pair ol ernshers ol vnderasize passing
into the storngebins.  The prodaet rom the upper pair of
eomrae crnslers o be spilled on o wrizzly with baes 1.5 4.
apait, the oversize going 10 the fower cruxlicr and the under-
size and erushed produel from the lower crusbiers falling into
the bine I the above aneiliod were used it wounlil do wmwvay
with a great deal of the bull-dozing and roclebreaking in the
mives, making a very appreciabic reduction in the cosl of

mining.
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' There are three diferent methods in use for conveying the
ore from the crnsher-hins to the mill ore-bins. At the Tread-
wdll, sinall locomotives are used, drawing trains of six vars,
cach car holding 2.5 tons. At the Mexicun, where the erusher
and i) ave practicadly ander ovie roof, the 2.5-lon-c¢nrs are
pushed by hand; while at the Lieady Bullion the ore is handled
by means of a gravity-tram operating n train of four 2.5-ton
cars, the cars being retnrned by muoenns ol a sl winding-
engine iocated ac the crusher-bin. The traeks frony the erusher
ore-bin are vontinued along the top ol the mill ore-bins, <o
that the ore can he dowped divecily from the cars into the

; hins.

Iu the S00-Treadwell and 240.stmp awills, the stunps are
mranged back to baek, and the Lortoms of the Hing ave wminde
i thie shape ol an inverted Y, so that the ore will be equally
divided and fed wuformly to the =tmnps on cither side.  In
the other mills, where the stamps are arranged in a single row,
the Boltoin of the orebins, front w point 8 1. below the track,
is wiven w slope o1’ 45° fo the open orechutes at the level of the
eami-lloor. The bins are double-boarded, and on the side next
the stamps e Jined with 0.25-0n. steel-plate, to protect them
from tlie seonring aetion of the rock.  Frone the bins the ore
is tuken out by openings al the Yevel of the cam-tloor; and con-
veyed by chotes to the hioppers of the challenge-feeders. There
i< one chute and feeder for ench five stomps. The 300-Tread-
welly, Realdy Ballion, and 700-Foot willx wre provided with the
suspended  chmllenge-feeders. These are preferable (o the
stndard feader, heing move compact and very acees<ible for
repairs. Both types nre central feeders, the bumper-rod being
plaeed next to (e venteal stnp nd goided in the usaal way:.

Tlere ave theee different »22dz of morlars in nse on the
=k, The 300 Treadywell, Reway Ballion, mnd 7001900t niills
axe he Fraser and Chaltners No.o 67-A Pype; the Aloxican
usex (he Joaser and Chalmers No. 67, while the 240-Treadwell
Wil usex a specid mortar made by Moran Bros,, of Scattle,
Washe  End- and <ide-tiners e nsed an 2}l the anidla; and
fulze bottoms are uxed, exceeph in the 240-Trcadwell mil), where
e alie vests on the bottowm of (e wmortin. The flse bottoms
wind liners are cast at the company’s foundry, which does ex-
eellent work.  Phe false hottoms in nse consizg of a picee of
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cast-iron 3 in. thiek, and of the size and shape of the Range-
portion of the die. Their object is to protect the bottom of the
mortar from excessive wer.

The staraps in the 300-Treadwell, Ready Bullion, Mexican,
andl 700-Foot mills weigh 1,020 1., while those iy the 240-
Treadwell waigh when new 830 1b. The stems, tappots, boss-
beads and shoes are joined in the usual manner.  The Koppel
shoe s used i all the mills. A shoc lusts 8 montha and
crushes 489 tons of ore, which muans that 0.27 1b. of iron is
constumed per ton of rock crushed. The dies are east at the
company’s foundry and last on an average 4.49 monthis, crush-
ing 782 tons and consuming 0.16 . of iron per ton crnghed.

Interior views of the battery- and concentrator-floors ol the
300-stamp mill at Donglas island ave well shown i Tigs. 12
and 18; and Fig. 14 shows the position of the Treadweil-
Ricdler compressor and the Pelton water-wheel, the latter
having the cover removed.

Bailery-Toundations.—There is no one part of a mill s¢ exscn-
tial to its cticiency as & good and lasting mortar-foundation.
Theve are two kinds used on Douglas jgland. The Ready
Bullion, 700-Foot, and the 800-Stamp mill at the Treadsell
have conerete foundsationg, capped Ly castiron anvil-blocks,
while the Mexican and the Treadivell 240-stamp mills have the
ordinary wocden fonndation.

Oun accommt of the pecudiar climatic conditions prevalent on
Donglas island, the life of a wooden foundution made of the
best Ovegon ov Douglas fir has been abont six years. It then
commences to rot, cansing the yaortar-bolts to loosen, which
results in an uncven wearing of the topsavface of the block.
The life of the mortar-bloek can be prolonged From six mouths
to a year by planing down the top and leveling it ap by placing
strips of rubbur-belting between the old mortar-block and the
wortay, but this is at best annke-shift.  The rotbing in every
case has been confined 1o the surface, while the interior of the
block remains sonnd,  The blocks ave huailt in the usual way,
with four pieces of Oregon pine, 4 . 8 tn. by 26 in,, bolted
togother by iron bolts.  The holes for the wnchior-botts are
drilled into the mortw-block from above, ab distances aparl
corresponding to those on the flange of the mottar. At a dis-
tance of 4 fi. below the top, holes are cut out to receive the
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nuts and washers that secure the Jower end of the bolts. It is
cvident that when the deeay of the wood penetrates fo, say, a
depth of 4 i, there is no longer a secure fastening for the
mortar, and the mortar-block becomes vselese, I a 2-in. iron
rod be passed through the ends of opposite ortar-bolts and
throngh the block, the life of the foundation will be prolonged
Irom two to four years.  The best woodern block is one built up
of 2-in, plunk, bolted and nailad together, and the mortar-bolts
astened as above,

g 11 shows tho c¢havacter of foundation nsed in the nwewer
mills.  Soon alter the mills were stavted it was noticed that
tho edpes of the conerete next (o the mortar showed signs of
crumbling. The morturs were then raised and a sheet of 0.25-01.
rubber-belt inserted between the mortay and the anvil-block.
This Tessened the crumbling, but Aid not stop it, and during
Ihe thivd year, fully one-quarter of the mortar-blocks by the il
had their anchor-bolis broken off ut the point of contact of the
conerale and the anvil-block.,  Tn neaely every iustance, on re-
moving the anvil-block, 3L wos found that when the foundation
was installed, instead of surfaciug up (ho concercte to the cor-
reet Jevel, it was allowed fo st then cemett was poured in
between the anvil-block and the alveady havdened concrete to
raige the foundation to its proper height and Jevel.  This
caused n plane of wenkness and consequent crumbling, result-
ing in the breaking.  The above condition might be remecdied
in the fhst instance by properly finishing the conerete, and
making 3t 8 in. wider on cithey side than the bottom of the
auvik-block, as shown in Fig. 11, 3With the above exceptions,
the concrele foundation with the anvil-block has answered
the parpose for which it was designed, and with a fesw anor
changes b is preferadle to the wooden {oundation under the
existing conditions on Douglas island.

Lower—Starting with the S-stamp mill of the Treadwell,
eveefed in 1881, the number has been inercased from tirae to
tine, undl at present there are 880 stamps dropping on the
sty and these arve distributed 1 the various mills as shown
in Pable VITIL  able VIL, on page 364, gives the dimensions
of the mnill-enpines wnd walerawheels at Douglas islana.

Duriug the stimmer months uliore is suflicicnt water to run
760 of the 880 slamps, and during the winter there is always

VOL. XXNXIV.—22
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enough to supply the battcries and vanners and run a portion
of the mills, .

This watersupply is obraiced from a series of ditch-lines
ranning along the mountain-sides and aggregating 18 imiles in
length,  The main Treadwell diteh starts from a lake in the
mountaing 14 mjles distant fromn the mines. It then follows:
the contour of the mountain-range, gathering the water from
numerons small springs and streams, and delivers it to the pe-
stocks at an clevation of 480 {t. above the mills, and at 2 dis-
tance of 1,500 fi. from thern.  On account of the heavy snow-
fall and Jow temperature in winter, tho ditches are covered
throughout their entire lengtic by split Jazging and boughs of
trees.  The snow on the mountains nsually lasts until the end
of April, and from then to the end of November rains are de-
pended upon to supply the requisite amount of water.

At the Ready Bullion mine no provision has been made for
2 supply of fresh water for mill-use other than that for the
boilers. Here salt water is pumped from the channel and used
for all purposes in the mill.  Ixperience has shown that while
it is very destruetive on all exposed irun in the batteries and
on the vanners, it is better than fresh water for amalgamating
purposes, but this advantage by no means compensates for the
Joss caused by its corvosive action on all exposed iron and on
the vanner-belts.  The coal—about 22,000 tons per ycav—is
obtained from the mines on Vancouver island at reasonable
rates. This coal is trangported to the mines by means of
barges, which on their return-trips carry concentrates in bulk
to the Tacoma Smelter,

Methods of Catching the Iyee Glold.—The free gold is canght
hoth iuside and ontside of the mortars by means of quicksilver.
There is a diversity of opinion among the varions amalgama-
tors as to where, when, and in what ¢uantities the quicksilver
showld be fed. Table IX. sives quantities used. 'The result
of a series of tests in the various mills shows that the quantity
of quicksilver fed in the mortars and on the plates varies di-
veetly with the gauge of the screen, and, consequently, with
the coarscuess of the ore.  The coarser the crushing, the more
guicksilver it 1s neeessary to add to the mortars to make any

saving at all.
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On the other hand, the scouring action of the coarse sands on
the plates necessitates frequent dressing w keep them well coated
with quicksilver. Ii was the practice vp 1o 1901 to keep the
plates very wet, and even thouyd the erushing was mueh finer
an excessive amount of quicksilvor was used. It will he seen
frora Table IX. that, ulthough the tonnage ernshed per stamp
has shown a marked inerease, the quantity of quieksilver used
per ton iz only about one-half the guantity formerly used.

The only amalgamated copper-plates uzed inside the mortars
are the chuck-blocks.  T'wo sizes are used ab present (the 4 in.
and 6 in. I height), but very Hetle wnnlgarm s collocted from
them. Tormerly, they farnished 13.7 per cent of the amalgum
collected, but since the fine screens were replaced they colleet
practically no amalgam, exeept during short periods in the
wintey when salt water is wsed. At these times the chuck-
blocks become coated, but as soon as fresh water i3 again veed
the amalgam is scoured off] Jeaving the copper bave.

Screens.—The diagonal slot-serecns which arve used in all the
mi)ls are made of No. 23-gauge heavy Russian iron. Both the
No. 4 and No. 5 are in use, these Deing equivalent to the 20-
and 18-mesh wire screcns, and are mounted in frames in the
nsual manuer.” Two widchs are used, viz.: 9 in, and 12 in.—
the former giving the beticr satisfaction.

A sereen lasts about seven weeks in all the mills except the
Ready Bullion, where it lasts only fiftcen days.  Salt water is
uwsed in this mill, and the corroding action seems to he ailensi-
fied by the scouring of the sands in the mortax, wh™ .. keeps
the inside surface of the sercen bright, thus always Sruishing
a fresh surface for the action of the water. These sercens do
not wear out as in the other mills, but become brittle and
brealk,

Bxperimonts are now In process with a make of iron-wire
sereen, but they bave not advanced fav enough for any conclu-
slon to be reactied.

Aproie-Plates—The motion of the battery-water, cansed by
the fulling of the stamps, throws the pulp against the nereen,
and all purticles fine cnongh pass through it and fall on the lip
of the mortar. At the edge of the lip: are placed two dash-
boards arranged in steps to stop the rush of the water and
sand, and cause it to drop in a steady flow on the apron-plates,
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which are placed immediately in frant of the lip of the mortar,
with the upper edge under the lip.  This diminishes the sconr-
ing action, allowing the amalgum to collect near the upper end
of the plate. The amalgam herc is kept harder than at the
Jower end.  This allows the lower end of the piate to be kept
quite wei, which gives a better eliance to cateh the finer parti-
cles of gold that otherwise might float off.

These plaies are made of the best Lake copper, & in. thick,
4 ft. wide, 10 ft. long, and are given a fall of 1.5 in. to the foot.
The plates aro prepared in the usual wmauner by cleaning with
a weak solution of potassinm cyanide and rubbing in quick-
silver until the upper surface is thoroughly amalgamated.
While in use they are dressed with quicksilver twice a day,
and the time taken for dressing should not exceed four minutes
per day.

At the Jower end of cach plate is placed a wooden trough
lined with copper, ealled the tail-box, where very little amalgam
is caught. ¥rom the tail-boxes the pulp is conveyed through
3-in. pipes to the mercury-traps.  These traps are made of cast-
iron in the shape of a four-sided truncated pyrmmid, having
the smaller end down. The trap is 14 in. square at the top,
15.5 in. deep, with the lowwer end 6 in. squave. In the bottom
Js a 24n. tap closed by a plug for drawing off the contents
when cleaning np.  Inside the trap is o block 14 by 8 in. on
top, 11 in. deep and 8 by 8 in. on the bottom. The pulp from
the table enters the vrap through a 3-in. pipe that reaches to
within 2 in. of the bottorn. It then flows vp through the space
betweoen the trap and the wooden block, and thence over the
bloek into the discharge-launders.

These hoxes are usually suspended uader the bhattery-floor
and from them the pulp flows tlough launders, where it is
divided and conveyed by 3-in. iron pipes to the distributing-
boxes of two vanvers.

On the floor of the distributing-box of cachh vanner is placed
an amalgamated copper-plate, varying with the size of the
vimner uscd, those on the 4-ft, vanuer being 18 in. by 8 ft. 475
in,, and on the G6-fi. vanners 18 in. by 5 {ft. 9 in. I'rom this
plate the pulp flows over the vamer, the heavy particles, in-
cluding sulphurets and some free gold, being saved, while the
lighter pass over the tail of the vanner into the tailings-
launders, which discharge into (Fastincaux channel.
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Concenlration.—By reference 1o Table IX,, it will be seen
that 48 per cent of the value contained in the ore is recovered
by coucentration. For purposes of concentration two sizes of
True vanners are nsed : the 4 fi. and 6 1. These vanners are
so arranged that the pulp from 3 stamps is divided between 3
vanners. This style of coucentrator 1s very well adapted to
the ore, and from a study ol the tahles given above it wonld
be hard, indeed, fo reulize a much better saving. The wear
and tear on Lhe wachines is vervy light in all the mills, with
the exception of the Ready Bullion, where the vanners get
more than their shave of the destructive effects of sull water
in use.

When a stamp is crushing 5.6 tons of ore in 24 hours, each
stamp requires 4.25 gallons, and cuch vamner 1.3 gallons, of
water per minute. In the mills where the 4-ft. vanners aro
used they are overloaded. This necounts for both sizes of van-
ners using the same amount of water.

There is a little less than 2 per cent of concentrates in the
ore. The concentraled product bas a value of about §51 per
ton in all the mills, with the exception of the Ready Bullion,
where the concentrates assny aboui $35 per ton.

Tn conneetion with each miil i3 a storage-bin for concen-
trates, holding about 400 tons. These bins are situated near
the mill, and when the concentrates have been collected 2l tho
vanuers and shovuled into cars, they arve trammmed to a small
hydranlic elovator which raises the londed cav to the lovel of
the top of the bin, where it is dumped. From these storage-
bina the coneentrates are drawn off through chutes into special
cars holding 2.5 tons, and hauled by locomotives to the whart,
where they are dumped through chutes dirvectly into the hatches
of the barages which transport the concentrates to the Tacoma
Smelter, where it is treated.

Table VIIL, on p. 363, shows in detail the cost of the differ-
ent deparbments of milling as well as the equipmentand running
time of the various mills for the last 10 months.

Clean-Up—"The clean-ups in the various mills ave all con-
ducted in the samne fashion, and are o regniated that they will
be finishod by the 15th of euch month.

The first day of the clean-up is devoted to the amalgam-traps
and the tank in the amalgamating-room.
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To clean a trap, 5 stamps ave hung up and the feed-water
shut off. When the pulp has ceased to fiow through the trap,
the wedge that holds the wooden center-piece is loosened and
the center-piece removed, fivst betng carefully washed to cleanse
it of any adhering amalgam. Then the tap in the lower end
is opened and the contents of the trap allowed to fdow out into
2 small launder, which conveys the material to 2 central tank.
The trap is then carefm)ly washed out, the tap and wooden
center-picce replaced, and it is veady for use. [t talkes an aver-
age of 5 minutes to clean each trap. When all the traps have
beea cleaned, the contents of the receiving-tanks after being
roughly washed is collected aud taken to the amalgamating-
harrel for further treatment. In the meantirne the contents of
the tank in the amalgamating-room has been removed. This
is added to the product from the merenry-traps, and the total
charged into the amalgamating-barrel.

This barrel is made of castivon, 20 in. in diameter and 4 fi.
long. 1Itis supported in a horizontal position by iron truo-
nions cast in the head, and is driven at the rate of 15 rev. per
min. by a belt leading to oue of the vanner-conntershafts.

The barrvel is charged throngh & hand-hole in the top, which
can be hermetically sealed; from 300 ta 500 1b. of ore consti-
tating a charge. From 75 fo 125 oz. of mercury is then added,
6 iron cannon-balls put in to act as grinders, and the barrel
filled with water. The hand-hole cover is then put on, and the
barrel started revolving. The charge is left in the rotating-
bartel 12 hours; the bayrel is then opened and the charge
aflowed to ruu out into the amalgamating-pan. This pan is
made of cast-iron 4 I in dimmeter. Around the edge, with
the exception of a space 8 in. wide to serve as an outlet, is &
rim 2.5 in. high.  The botton is made slightly concave to re-
semble a Mexiean balea. The concentrating motion of the balea
is imitated as clozely as possible.  This is obtained Dby means
of au eccentrie bLelt, driven from one of the counter-shafts of
the mill. When the barrel is stopped, the cannon-balls are
taken cut and put in the pan, which is immediately stavied.
By the motion of the pan the heavy contents are concentrated
in the middle, while the lighter aro washed off by rneans of a
stream of water flowing through it, the concentrated product
being kept in motion, and at tlie same time ground, by means
of the canyon-balls,
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When the concentrate is cleuned of all light material, the
pan is stopped and the pieces of iron, ete., removed. Tho
amalgam is then put In a pan, the finer particles of iron re-
moved by means of a magnet, and the other foreign material
by & sponge or other mecans. When the amalgam is clean, it
is put in small cloth bags and the quicksilver pressed out by
means of a hydvauvlic ram, designed by one of the mill-fore-
men. The pressed cakes of amalgam are weighed and sent to
the assay-office to be retorted and melted into bullion.

The sccond and suncceeding days are devoted to the eleaning
of the batteries and amalgmmating-plates.  These are cleaned
at the rate of 4 batteries of 3 stamps per day. (In the Tread-
well 800-stamp mill, 5 batteries ave cleaned per day.)

To elean up a battery the feed is shut off and the stamps
allowed to drop until they begin to pound on iron, then they
are hung up. The water is then shut off, and the splash-
boards, curtnins, sereens and chuck-blocks are removed. The
water rewmaining in the mortar 18 dipped out, and the coarse
sand around the top of the dies shoveled into buckets to be pat
back into the mortar when the clean-up i3 over. The lip of
the mortar and the plates are then carefully hosed ofl (a trongh
being first put in the tail-box to eatch any loose amalgam) and
the entire sweface of the plafe covered by a wooden cover for
steaming. A space of 0.75 in. is left between the cover nnd the
plate by means of three slats 0.75 in. thick nailed to the bottom
of the cover. Sacks oy other coverings are placed over the ends
and edges to prevent the cscape of stesmm; the end of a steam-
hose is then introduced thronzh 2 hole in the cover, the steam
tarned on and allowed to remain so from 20 to 30 minutes.
In the meantime 2 second battery is prepared, and any re-
newals made ready, so that no time will he lost when the mor-
tar is cleaned out. White the plate 1s being stexmed the
chack-block is cleaned of any adhering amalgam, recoated
with quicksilver and is ready to he replicod; while the sand-
distributing box on the vanners, corresponding to the batteries
shut down, are takew oft” and the mmalgmn vemoved from the
copper-plate by means of chiscls.  This amalgam is collectod,
the plates dressed jn the ustal wanner, the disteibutige-box
replaced, and the vanmuer is ready for starting.  When the
plate has been sufficiently steamed, the steun is shut oft” and
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the cover removed and takein to the next plate that has already
heen prepared for s reception. The steamned Plate is then
allowed to cool for a few geconds, when the operation of re-
moving the. amalgam commenees. This {s done by seraping
the plates with sharp chisels, and as much amalgam as possible
is removed without exposing the eopper. The amalgam is
then collected, taken to the amalgamating-voom, and locked up
for further treatment.

Two men now begin worlc on the mortar, and to protect the
plates a wooden platform is placed at the head for the men to
stand on.  If thers arc no rencwils necossary (bng this is un-
usual) only a povtion of the sand is talen out. If necessary,
the shoes are removed by driving a wedge through the cyc left
in the boss-head just above the end of the shaunk of the shoe
and forcing it out, The sangd is then dog out of the mortar by
means of sharp-pointed hand-picks and seoops, the die and
liners removed, and the mortar thoroughly cleaned. All
picces of ivon, together with the worn-out shoes and dics and
liners, ave taken to the amalgamating-room to be thoroughly
cleaned, and the heavy sand taken to the clean-up barrel.

The liners and false bottoms are thov put in and the die set
on the false bottom, while the fine sand first removed frovo the
maortar is tamped avownd the dic to hold it in place. The shoe
is then set on the top of the die willi a collar of wooden shims
avound its neck. A 8.25-in. block is then placed on the top of
the neckoof the shoe, and the stani Jowered unti) the boss-head
rests on the block.  The keys of the tappets are loosencd and
the tappet is allowed to fall down to the finger, where the keys
are tightened. If the shoe has not been removed, 2 9.45-in.
bloclk 18 placed on lop of the die and the tappets set as above.
Iach stamip ig then successively dropped and hung up, when the
shoc is firmly fixed in the boss-head. The recesses for the
chueleblock, sereens, cte., are washed out, and the chuek-block,
screens and dash-boards put in place. The plate is then washed
with a weak solution of eyanide, when quicksilver is sprinkled
over itg surface and thoroughly rabbed in with whisl-lrooms.
The quicksilver is evenly distributed by rubbing with cloths
moistened with a weak solution of cyanide. Sone ore is now
fed into the mortar, working the feeder by hand, the water
twned on, the small clean-up trough removed from the tail-
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box, and the stamps allowed to drop. Particular care is paid
to the feeding of ore when the stamps are started, as the mor-
tar is empty of all ground material.

The heavy sands from the mortar are treated in the clean-up
barrel in the manner deseribed above, while the amalgam re-
moved from the plates and chuck-blocks is simply ground in
the clean-up pan and the amalgam cleaned in the usnal manner.

Labor —Table X. gives the number, length of shifts and
wages of p]l men working in and sbout the mills. During the
summer, and often in the winter, months the mills are run en-
tively Ly water, and at such fimes the engineers, firemen and
coal-passers aro not required. When steam is used, the wages
of firemen and coal-passers, and at the Ready Bullion that of
the engineers, is divided between the mine and mill in propor-
tion to the horse-power used by each.

Fach mill is in charge of a foreman who is respousible for
its condition and efiiciency. Ile also attends to the handling
and cleaning of all amalgnm collected.

The duty of the amalgamators is to dress and keep the plates
and chucle-blocks in good condition, to sel tappets, regulate
water-snpply and make all renewals; or, in ofther words, to

keep the crushing-department of the mill up to ita maximum

efficiency.

The feeders attend to the uniform fecding of the ore to the
batteries, and assist the amalgamalors in making renewals and
doring the clean-up. A good feeder is as valuable a man as
there is in a mill.

The vanneraman atlends oxclusively to the running and feed-
ing of the vanners. It is requisite that these men have con-
siderable experience; in fact, an order has just been issued
making it necessary for a wan (o serve first in the capacity of
sulphide-paller before being put in charge of vanners.

The titles of the other men about the mills explain their duties.

Costs—The detnils of the receipts and expenditures per ton
of ore treated at the mills of the Treadwell group of mines,
as well as the conditions affecting them, are given in extenso in
the snbjoined tables; Table XI. veferring to the Alaska Tread-
well Gold Mining Co., Table XTI to the Alaska Mexican Gold
Mining Co. and Table XIII. to the Alaska United Gold Mining
Co., the last-named company operating the Ready Bullion mine
and the «700-Ifoot ™ claim.
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TOE TREADWELL MINES, DOUGLAS TSLAND, ALASKA.

TasLe XL —Aloska Treadwell Gold-Mining Co.

Receipts and Exyenéiturcs it Dollars Per Ton.

Also Conditions A flecting Operating Costs.
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