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February, 1930.

To the reader:

This is one of a new series of papers that will present
the details of milling practice and itemized costs at the principal ore-
dressing plants in the United States. Officials and mill superintendents
of the mining companies will prepare these papers, in cooperation with
the mining division of the Bureau of Mines, and in accordance with a

bureau outline designed to obtain uniform presentation.

The facts thus assembled have immediate value to the Bureau's
research engineers working on ore-dressing problems and will be the basis
for summarized reports by the bureau on methods and costs of separate
steps in milling, such as crushing, grinding, screening, conveying, and
concentrating by gravity, flotation, and leaching. Publication in mimeo-
graphed form allows these papers to be issued within a short time after
receipt, and it is hoped they will be welcomed as cordially by the mining

public as was the series on mining methods and costs.

Here again, we are counting on the hearty assistance of the
industry, and the result should be another fine example of coordinated

effort between industry and government, for the good of all oconeerned.

etz i

SCOTT TURNER,
Director.
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1-FORATION CIRCUTAR

DEPARTMENT OF COMM:RCE--BURZAU OF MINTS

MILLING PRACTICZ AT THE ALASKA JUNEAU COWCENTRATOR!
3y P. R. Bradley®

This paper, describing the milling »nractices at the Alaslka Juneau con-
centrator, Juneau, Alaska, is one of a series on milling practices being nub-
lished by the Bureau of lMines.
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intendent, Ajaska Juneau Gold iiining Co., Juneau, Alasla.

GENZRAL DISCRIPTION

The concentrator of the Alesliia Juneau Gold ilining Co. is located on
the steeply sloning shore of Gastineau Channel, near Juneau, Alaska. The
Alaska Juneau mine is-in Gold Creek Fasin, about' 2 miles from the mill., ' The ore
is mined by a caving system, dromned through ore passes, and trammed in 10-ton
cars through the haulage level to the tinpnle at the ton of the mill,

The mill is an examnle of an extreme tyve of hillside counstruction,
he difference in elevation between the tipple and the bottom floors being 263
feet. Very little elevating of material is reguired. The ore is free milling
end does not require very fine grinding to free the values; the flow sheet is
quite simple, consisting vrimarily of crushing, sorting, grinding, cnd table
concentration. Approximately 11,000 tons of run of mine material is trammed to
the mill daily, and 46 to 48 ver cent of this is rejected as waste by hand-
sorting. T

. Water for millinz vpurposes is obtained from Gold Creek and delivered
through a flume and a 20-inch wooden stave pine line to a surge tani: above the
level of the ball-mill floor; 8,000 to 8,500 zallons per minute is required.

o recovery of vater is made, as it is a2ll required to coanvey the fine tailings
throuzh the tailings flume to the beach. During very cold weather, vwhen the
suoply of fresh water is inadequate, salt water is pumped from Gastineau Channel,
Salt vater is more satisfactory than fresh water during extreme cold weather,
because it does not freeze so readily.

1 - The Bureau of ifines will welcome renrinting of this paper, provided the
following footnote acknowledgment ig used: "Renrinted from U, S. Bureau
of lines Information Circular 6236."

2 - One of the consulting engineers, U. S. Bureau of iiines.
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Povier, sﬁﬁplied.by three hyvdroelectric mlants owned by the comnany,
is generated at 2,300 volts and stevped un to 22,000 volts for trensmission
to the central power wlant. During shortages of water additional »nower is
nurchased from the Alaska Gold Mines Co. A stend-by oil-fired steam plant at
the central vower plant, equinped with one 2,000-}w. and one 6,000-lw. General
Electric steam turbine, is used during interruvtions on transmission lines and
other emergencies. The average mill load is atout 3,000 k., ond the total
load for the entire omeration 5,000 kw. All motors in the mill over 15 hp.
are 2,300 volt, 3 phase, 60 cyvcle; all 15 hp. and under are 220 volts.

Gold, the »rincinal economic metal, is. mostly native and usually
associated with small quantities of galena and sphalerite. The »nrincinal sul-
nhide, by volume, is nyrrhotite with some nyrite. The gold is quite coerse, an
occasional varticle weighing over 1 gram.

The ore oc~urs in irregular stringers and gash veins of quartz dis-
tributed through blacl: slate and brown metagabbro dilkes. Coarse marticles of
native gold cccur most commonly at the contact of the quartz and the zabbro,
although coarse gold is found in the quartz. The metagzabbro, the Hrincipal
gangue material, is extremely hard and touch and very hard to crush. It tends
to break into slabs, addinz to the difficulty of handling. The ore as . de-
livered to the mill varies .from slime to slabs that will pass a 27-inch grizzly
in the mine bulldozing chambers .and has a moisture content varying from a few
ver cent to saturation. Most of the ore cars arrive at the mill nartly full
of water, and 'this water 'causes excessive wear on feeders and all coarse-
crushing equipment.,

‘The present plant was put into operation Anril 1, 1217, and was de-
sizned to treat 8,000 tons of run-of-mine ore ver 24 hours; but owing to the
failure of some experimental features the expected cavacity could not be
realized, and the.cost of milling was several times greater than anticivated.
Hanc-sorting vas introduced, and a vigorous campaign of alteration began which,
tozether with sorting, has increased the capacity of the mlant to such an ex-
tent that an average of sporoximately 13,000 tons mer day was handled during
nart of 1927, 57 ver cent of this material being rejected as waste by hand-
sorting. | The nmresent’ fine-grinding cavacit+ of the mill i1s about 5,000 tons
ver 24 hours. The following table gives the orogress made in increase of
canacity and reduction of costs since the nlant went inlto operation.
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0. of Mons fine vaste Gold

days in mines milled rejected Cost of assay told
Year | overation | per day | per day| per day _ |milling!| value| recovered
1017 274 2472 2472 b £0.7171 | $0.86 30.64
1718 363 1631 1582 49 .6762 .92 .73
1019 363 1909 1698 211 ' .5608 .29 .72
1020 364 2590 1751 839 .4463 | © 1,08 . .78
1921 363 4445 2491 | 1954 3554 .86 .60
1222 361 6400 3070 ' | 3330 ' 2613 .81 .56
1923 361 6860 3144 3716 .2652 .81 * 7L BB
1924 362 8476 3778 | 4698 .2512 .87 .62
1925 362 9618 4248 5370 . 2504 .85 . .58
1926 362 10579 4557 6022 .2154 .75 .50
1927 362 11720 5083 6707 .2557 <77 .55
1928 363 10243 4946 | 5297 .2285 1.11 .84
1629 271 10718 5640 | 5078 2363 1.10 .86
1 First 9 months. =T -

The percentage of coarse waste rejected since 1927 has decreased,
due to a change in the character of the ore delivered to the mill. The flow
sheets, Figures 1 and 2, show the arrangement of ecuinment in the »nlant and
the flow of the material; the vertical arrangement of the mill is shown in end
elevation, Figure 3,

COARSE CRUSIIIG AND SORTILG

Tramning continues throughout the 24 hours of the d-y, but the crush-

n~ »lant is overated only two 8-hour shifts, with 3 hours between snifts. One
hour is taken out during each shift for lunch. Four cars are dumed at a time
by the revolving tivmle into the coarse-ore bin, which has a live capac1ty of
1,500 tons, so there is little leeway far interruntions in either tromming or
crushing. The rock is drayn from the bin by six 60 inch Stephens-Adamson gpron
feeders, two for each of the three 36 by 48 inch tyve C Buchanan jaw crushers,
vhich are set at 8 inches. Only two crushing units are operated at one time,
the third being held in reserve to allow necessary revair work. There is no '
screening of material shead of the crushers. 0Nccasional large slabs block the
feeders or hang uo in the crushers and have to be biasted in nlace. The
crusher discharge falls upon a grizzly 5 feet in length with 4 inch openings.

The oversize of this gr1zzly is washed with a snray and drawn over a
42-inch sorting belt traveling 100 feet per minute. This sorting belt is
nlaced directly over the bowl of a 9K Gates-type grratory crusher set at about
2 inches., Four sorters work at each belt and dull off all quartz and any rocks
vith adhering quartz; the blaclkk slate and barren gabbro remain on the belt,
are delivered to a chute leadinz to a 36<inch conveyor, and go thence to a

vaste bin on the hiliside. The quartz from the sorting belt drops directly
into the bowl of the gyratory crusher, and the crushed oroduct is conveyed to
a2 fine grizzly 7 feet in length with 1- 1/2-inch onenings. The undersize of
this crrizzly is distributed into the ball-mill feed bin, and the oversize is
copveyed to the "sorted-ore'bin. . \

i
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The undersize of the 4-inch grizzly is nassed throwsh a chute equinned
"ith crst screen-botton liners to remove as much vater as mossible cnd then to
. 42-inch conveyor wiich delivers 'it to a 3 by 6 foot Tiasera vibroting screen
equinmned with 3-inch s quare-inesh cast-manzonese screens., The uncdersize of
tiicse screens is distributed by a 35-inch shuttle conveyor into the ball-mill
fecd bin, which has a live capacity of about 5,000 tons. The water screened
from the ore is run in launders to the feed boxes of the ball mills.

The oversize of the 7iagara screens is conveyed to a s tationary wash-
inz screen, then elevated by an inclined conveyor to a second Iiagara screen
having the same size and tyve of screen as the first. The undersize of this
second screen drops into the sorted-ore bin, and the oversize is nassed over
tvo 42-inch sorting belts traveling 150 feet mer minute and located over the
ton of the sorted-ore bin. Tour sorters at each belt »nicl: off the ore, dropning
it directly into the sorted-ore bin, and the remaining waste is counveyed to the
waste bin. The last Yjiagara screen removes the undersize, which »Hasses over the
first coarse screens as a result of fluctuations in the rate of feed. The
anount varies from 2 tons vner minute to short surges of 8 to 10 tons mer minute.
Wiagara screens have proved very satisfactory, even thouglh thev worlk under such
severe conditions. The cost of their upkeen and maintenance is 0.2 ner ton
handled.

The provortion of oversize on the 4-inch grizzlies ranges betveen
vide limits, depending upon mine and weather conditions. Durinz very rainy
weather an excess of fine materisl is washed down through the open stopes. At
nresent the average smount of oversize will run from 40 to 45 per cent of the
material trammed from the mine. Ore sorted from this material will average
1,000 to 1,200 tons mer dav. The average feed to the ball-mill bin is 4,200
tons mer day and 500 to 700 tons screened and sorted into the sorted-ore bin.
The maximun tonnage that has been Hut throuzh the crushing »nlant in any 24-
hour neriod was 15,600 tons.

An overatinz crew for eacp.shift\in the, erushing and sorting denart-
ment comorises a foreman and 32 laborers. All laborers on crushing and sorting
are Indians and Tilininos. Maintenance and renair wvorl:z is handled by a sevarate
crew.

The crushers and gyratories are all belt-driven. The original install-
ation had one 3350-hn. synchronous motor direct-connected to a line shaft, equin-
ved with Allis Chalmers friction clutches, driving both the crusher and gyratory
in eech unit. One unit is still omerzied in this way, but the other two units
have individual 150-hp. motors for each machine. Crushers are driven at 166
r.p.m. and gyratories 300 r.p.m.

DISPOSAL OF WASTE

The rejected waste is drawn from the bottom of the bin throush chutes
vith underslung arc-type gates into 4-1/2-ton Granby-type cars. These cars are
handled in two trains of nine cars each on'a double-track balanced-gravity tram
and deliver waste to the beath, about 1/2 mile away, where it is automatically
dumped into a receiving bin. ' This bin feeds a 36-inch conveyor, which carries
the material out over the waste dump to a distributing station, Taree diverging

7086 ) -

/




eBB T e oy TG B R

1.C.6236.

36-inch conveyors, terminating in staclzers, lead out from this station and de-
liver the waste to .the face of the dumds several hundred feet out into the
vaters of Gastinesu Channel. The steeplv sloning bottom of the channel has
nrovided an excellent dumning 'site, and the resulting dike of waste rock has
made a successful breakwater for the water fhaatof Juneau.

A1l waste is trammed:in two 8-hour shifts; an dperating crew consists
of a.shift boss, hoistman, and nine men. Repair work, moving stackers, etc.,
are done by a separate crew. . . o

A1l conveyors are belt-driven with gear and pinion. The three stacker
conveyors have tandem drives a few feet ahead of the ta11 Dulley. Tach conveyor
is driven by a 75-horsepower motor. e '

The cost for sorting.and waste disposal per ton of material delivered
to the waste dump for the vast few years is as follcws'

1926 1927 19283 11929

Total tonnage -~ .2,179,404 2,428,126 1,922,949 1,376,203
Coarse crushing : . $0.0304 $0.0303 $O 0333 $0.0331
Sorting S ~ - .0420  .0388 ~..0394 - .0334
Screening , C 0042 .0039 " .0015 .0007-
Vaste disnosal - L .0414 +..0424 0432 ° .0614
General 0peration and.maintenance . .0113 .0134 .0182 .0190

Total § .1203 ~ 37,1288 45 .1356 & .1476

1 TFirst nine months.

The 1ncreased cost in 1°2° is due to charging ‘to onerating expense
the entire cost of erect1nﬂ a new. dlstributlnﬂ station during the year.

" FILE GRI-mmG

_ The material from the SOrtedroré.binfis drawvn out through plain drop-
1in chutes and fed into three types of crushers, that is, two 6—D Gates gyra-

‘tories, one 6-inch Traylor Rulldog finlshlng gyratory, and two 4-foot Symons

cone crushers. The.6-inch Bulldog finishing crushcr has too small a feed open-

~ing for.the size of feed handled and requires constant attention to avoid slabs

bridging over. The Symons cone crushers have nrovea very satiéfacvorf and are
used  exclusively, the others being used when repalrs are being made to one of
the cone crushers. These crushers handle about 125 tons ver hour when set at
1 1nch A tynlcal screen analysis of feed and product is:
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Feed , : Product
Cumnulative . ' Cumulative

Size Per cent Dper cent Size Per cent per cent
Plus 5 inch s 7.4 Plus 2 inch 13.8 13.8
4 19.1 26.5 1-1/2 23,7 37.5
3 30.8 57.3 1w 28.6 66.1
2-1f/2 1%7.1 7% .4 1/2 145 80.6
- 10.9 85.3 o 3/8 3.9 84,5
1-1/2 7.0 92,4 1/4 0 3.4 87.9
1 7.6 100. Minus 1/4v 12:1 100.0

The nlus l-inch material in the oroduct is slabs that are 1 inch or less in
thlckness.

The 6-D gvratories and Bulldog finishing crusher are belt-driven by
50-hn. motors and tha cone crushers by 100-hp. ball-bearing motors with Tex-
rone drives,

The product of the cone crushers drons into a small receiving bin and
is then conveyed.without screening to the coarse-roll feed bin. The rolls are
fed by small belt conveyors, one equinned with a Sutler-Ha.mer magnetic head
pulley to nrotect the rolls from tramn steel. Tue product of the rolls is ele-
vated by a series of inclined conveyors to the level of the ball-mill floor,
vhere it is fed onto two double-deck Hummer screens. The upper screen has
7/8-inch square openings and the lower one is a T&ler Jo. 691 Ton-cap, which
has rectengular ovenings 0.063 inch wide. The oversize of the 7/8 inch screen
falls onto the same conveyor belt that carries the Symons cone-crusher product
and returns with it to the feed bin. The product on the fine screen goes to
the fine-roll feed bin, and the undersize is laundered to the concentrating
floor. An average of 90 tons per hour is put through the 7/8 inch screen,
and about 10 tons of this material passes through the fine screen. A circula-
ting load of about 100 per cent is carried on this set of rolls.

The fine rolls are fed in the same manner as the coarse rolls, but
there is no magnetic head pulley. The product of these rolls is carried on an
incline conveyor to four 4 by 5 foot single-deck Funver screens equivoed with

Yo. 621 Ton-cap screens. The undersize of *hese screent goes to the concentrat- '
£ g

ing floor; and the oversize is returned by incline conveyors to the level of
the roll feeder, where it can either be put in closed circuit through the rolls
or all or any part put into a 14 Dy 7 iuch tucket elevator and elevated to a
conveyor over the tube—m;i‘ feed bins, where it is distributed bv stationary
trippers.

Two sets of rolls, Traylor AAA Ajo type, 24 by 60 inches, one for
coarse crushing and one for fine, are in operation. Both sets of rolls are
onerated at 100 r.p.m., and each is dériven by two 150-hp, motors with endless
belts and idlers. Roll shells used are 8 inches thicl; ano grinding of shells
is done, and only occasional burning off of the edges is required. The average
life of a set of shells on the coarse rolls is 2,000 crushing hours, or a steel
consumption of 0,102 pounds per ton, and on the fine rolls 2,800 crushing hours
or 0.117 nounds per ton. A typical screen analysis of feed and finished pro-
duct on the fine rolls is:
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Teed

Cumulative

Size Per cent per cent
Plus 1/2 inch 20. 20.
3/8 25, 45,
3 mesh 16. 61 .
4 12. 73.
7 14, 87.
Minus 7 13. 13.

An average of 40 tons ver h
culating load is about 200 vper cent.

The mill proper is divided
an 8 by 6 foot ball mill, operating at
with endless belt and idler. The mill
nese-steel liners and grates and carry
of 6-inch forged chrome-steel balls,
Steohens-Adamson apron feeders equippe
the tonnage handled. These feeders de
A dilute pulp, about 60 per cent moist
get a quick discharge from the mill.

The discharge trunnion line
is bolted a double trommel screen. Th

I1.C.6236.

Finished “roduct

Cumulative

Size Perlgggg per cent
Plus 10 mesh 4 BN
14 10.6 12.2
28 25.9 3841
35 11.3 49,5
48 B+3 55,8
65 4.8 60.6
100 65 671
150 348 71.0
Minus 150 28.9 100.0
our is finished on these rolls; the cir-

into 11 sections. Xach is equinped with
22 r.p.m. and driven by a 225-hp. motor

s are lined throughout with cast manga-

a load of aporoximately 20,000 nounds
Bach mill is served by two 30-inch

d with revolution counters for calculating
liver the ore to the scoop box of the mill.
ure, and 1 inch slot grates are used to

r has a special designed flange to which
e inner screen is made of 3/8 inch plate

with 7/8 inch round holes and the outer one of 7-mesh screen with 0.089-inch

square openings. The purpose of the i
vhole screen, keep the coarse roclk off]
distributor.

The undersize of the fine s
trating floor. The oversize of both s
scoop box of the mill by a 14 by 7 ing
a tube mill this oversize may, if desi
bin of the tube mill. Tpe average cin
closed circuit is 135 to 150 per cent.
the 7-mesh screen for each mill is 15
cal screen analysis of the feed to the
duct is:

7086

nner screen is to carry the weight of the
fine screen surface, and act as a feed

creen is run in a launder to the concen-
creens 1is combined and returned to the

h bucket elevator, or in a section having
red, be dronped by gravity into the feed
culating load when grindinz is done in
The average tonnage finished through
tons per hour of grinding time. A typi-
ball mills, oversize, and finished pro-
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Teed ' Circulating Toad Finished Product

Cumu-— ‘ Cumu- Cumu-

lative lative lative

Per per : Per ner , Der Dper

Size cent cent Size cent cent Size cent cent
Plus 2-1/2 inch 1.8 1.8 Plus 3/4 inch 15.2 15.9 Plus 10 mesh 4.3 4.3
2 " 10.4 12.2 1/2 n 7.9 23.8 14 °.5 13.8
1-1/2 » 19.8 32.0 3/g 8.8 32.6 20 10.7 24.5
1 - " 24,8 56.8 1/4 o 9.2 41.8 28 10.0 34.5
3/4 0 8.7 65,5 3/i16 n 29,2 71.0 35 9.3 43.8
1/2 " 2.6 75.1 7 mesh JF 7 48 7.0 50.8
3 mesh 10.2 85.3 14 18.1 89.8 65 - 5.1 55:9
7 9.1 ©91.4 iinus 14 10.2 10.2 100 7.0: 62+9
Uinus 7 5.6 5.6 150 5.6 68.5
200 4.0 72.5
Yinus 200 27.5 100.0

The average life of a set of manganese-steel grates and feed end liners
‘s 5,200 grinding hours and that of the breast liners 6,200 hours. The steel con-
cumption, based on the tons screened throuch the 7-mesh screens, is

1927 1928

Vanganese-steel breast liners---vounds mer ton 0.186 0.159
feed end © do. .062 067

grates ‘ _ do. .035 .038

Total limer consumption . do. - .283 .252
6 inch chrome--steel balls do. «965 o227

Power consurption--¥w., h. per ton 9.462 °.302

Originally there was one G by 12 foot tube mill in each section of the
mill, but six of these liave been removed, three to »rovide s»mwace for the two sets
of rolls and three to make room for a beiler she». The five mills in operation
have been converted to operate as ball mills. These are onerated at 25 r.p.m. and
driven by a 150-hn. motor with endl<ss belt and idler. Cast manseanese-steel
breast liners are used, but the srat*es and feed end liners are cast steel made
locally in the commany's own foundry. Toe usuzl ball load is 20,000 pounds.
3alls used are the worn halls from the bzil mills and some new 5-inch cest-steel
balls. The general voractice when a ball mill is stripped for reliainz is to send-
part of the old ball loac to the tube-mill floor. Balls are fed to the mills
daily in proportion to the running time of each mill. The material handled by
tnese mills consists of fine-roll oversize, ball-mill oversize, or o combination
of the two, It is fed into the scoop box of the ill by a sravit+ chute so ar-
ranged that the material feeds in as fast as it is taken out by the scoop. A
dilute puln, about 60 per cent moisture, carries the material ranidly through the
mill. The grates have 1/2 inch slot openings. Trunnion trommel screens, similar
in design to the ball mills, are used. The undersize of the fine screen zoes to
the concentrating floor, and the oversize of both screens is returned to the -
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scoon box by an 8-inch belt drag. A cir
maintained. The average life of manganese-steel breast liners is 2,700 grinding
hours, of cast-steel grates 1,700 hours,| and of feed-end liners 1,800 hours. The
consumtion of steel per ton finished isf:- '

culating load of 75 to 100 wer cent is

Manganese-steel breast’liners-~—pounds per ton ‘ 0.856
TLocal cast-steel feed end liners---pounds per ton .060
Local cast-steel grates do. <091
Total liner consumption do. 1.007
2
Ball consumntion do. 1.3%4 '
{
Power---Kw.h., per ton 7.640 |
. An average of about 11 tons ver hour is finished through the 7-mesh
screens. A typical screen analysis of feed and product is:
Feed Product
Cumulative Cumulative
Size Per cent per cent Size Per cent per cent
Plus 3/4 inch 8.0 : 8.0 Plus 10 mesh 3.8 3.8
1/2 v 5.5 13.5 ' 14 8.7 125
3/8 7.8 21.3 28 19.8 32.3
1/4 10.9 32.2 35 11.% 44.0
3/16 36.6 58.8 48 6.9 50,9
7 mesh 1L 70:% €65 5.7 56.6
14 20.7 91.4 100 10.5 67.1
Minus 14 8.6 8.6 150 Daill 69.8
' : Minus 150 30.2 100.0
CONGENTRATING
Bach of the 11 sections in the|concentratinm department has the follow-
in~ ecquinment: One classifier, two V-tanl's, two feed distributors, and eizht

Deister Simplex sand tables. The classi
to suit local conditions.
essentially of two concentric cast-iron pots.

into the center of the inner and shallower pot,

one, having a series of holes uniformly spaced.

fier is a 1- svpigot Deister cone remodeled
The feed distributors are of local design and consist

The nulp drops throuza a »nipe
which overflows into the outer
These feeders give fairly uniform

distribution and require very little attention or upkeep. The Deister tables, as
originally installed, had the old open type of head motion and "drum-stickunder-
construction. These were very unsatisfactory and have all been renlaced with
Deister Plat-0 self-oiling head motion and slipper-bearing underconstruction and
have proved quite satisfactory. Covering for the declt under the riffles is 1/16-
inch rubber sheeting with one ply of fabric in the center; linoleum is used for
the apron. The rubber lasts several times as long as the linoleum, especially
with the coarse feed. Spruce riffles 1 inch wide and.S/B inch high are spaced

1 inch apart. The tables are belt-driven and operate at 267 r.n.m. with a stroke
of /4 to 7/8 inch.
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The undersize of the 7-mesh screens from all sources in each section
sses_throuch the classifier, which is placed in the. launder leading to the
nls. This classifier mokes a rough separation Qf the coarser material.

e diacharge of the classifier is laundered to a distributor, which feeds the

irst four Deister tables of the section. The overflow passes on to the V-
tan'zs, where it is thicltened. The overflow of the tanks goes to the tailings
Tune and the thickened product to the second distributor, which feeds the
last four Deister tables of the section. Approximately 52 per cent of the
material goes to the first four tables and 48 ner cent to the last four. These
tadles all make three products, rough concentrates, dirty middlings, and tail-
ings to waste. Their nrimary function is to produce clean tailings, vwithout
rezard to the grade of the concentrates or middlings--the reverse of ordinary
table work. Tne middlings are taken from beiween two definite moints on the
table, regardless of lhe character of materiz) that may lie between tlicse points;
concenfrates constitot2 2ll the remaining material produced, rezardless of appear-
ance or condition. 7irtually the same amount of concentrates and middlings is
cut, wvhether the taltlcs are working at normal maximum or normal minimum 1oads.
Dach Deister table produces approximately 0.75 ton of concentrates and 6 tons
of middlings per 24 hours. The concentrates consist of nearly all the freod
~old end sulphides, plus coarse sands and true middlings. The middlings con-
sist of a small amount of freed sulphides and a large amount of »ulp contoining
some true middliungs. This material is run in launders directly to the Wilfley
floor =nd becomes the feed for two Wo. 6 Wilfley tables in each section. The
functions of these tables are not only to recover the freed sulohides in this
material but elso to recover relatively high-grade coarse sands in large enough
quantity to supnlement the pulp in the re-treatment circuit uwn to the capacity
limit of the fine-grinding equipment in that department and to »roduce tailings
to waste. A minute cut of the freed sulphides is made from each table and run
in launders to the reconcentrating tables on the re-treatment floor, and the
middlings cut--about 1 ton from each table ver 24 hours--goes to the summn.

RE-TREATMENT

The rouch concentrates from all the Deister tables are run in launders
to a nair . of srall trommel screens on the re-treatment fleor which screen out
any.tramp. oversize and send it to the sump. The un’lersize of the trommels is
handled by a 2-inch Krogh centrifugal num and is delivercd to a dewatering and
distributing tank, which feeds three Deister reconcentracing tables on the
Vilfley floor. These tables wnroduce a finished concentrate. Two concentrates
are made, one a high-grade gold cat ccntainiag as much of the freed zold as
vossible and the other a stivping cornc: ﬂtrw,a which is run in launders to the
tanlss . containing’ concentrates. A midallngs,\&onclstlnb nmostly of freed sul-
phides, pyrrhotite, ani pyrite with some galena znd freed gold, is sent to two
Deister reconcentratlnb tables on the re-treatment floor, vhile the reject from
the tables is sent to the sump. The purpose of retall ing tae middlings cut a
sccond time before regrinding is to remove as much freed gold and ~alecna as
osslible from this material before it is reground. These tables malze high-grade
rold concentrates and shivping concentrates, and the reject is sent to the sump.

The material from the sump is the feed for the re-treatment department
orover, It i§ elevated by 14 by 7 inch bucket elevators to a dewatering btox, :
waich feeds the partly thickened material to one of two 5 by 5 foot Allis-
Chalmers ball mills equinped with 'shovel-wheel feeders. The overflow of the
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deratering box and shovel wheel, tosether with the wroduct from the mill, is
vumoed by a 4-inch Xroch centrifugal sand num to a V-tanit on the coacentrating
floor. The vartly thickened product from this tenl 18 run in launders to two
d-gnigot Deister cone classifiers. The oroducdt from each svigot is tabled on
oze of eight Deister re-treatment tables. The functions of these tables are

to recover as much freed gold and galena as mossible fron this material in a
lov—grade nroduct and to nroduce a low-grade reject. Three products are made
on these tables, low—grade concentrates, middlings which are returned to the
sum, and a reject which formerly went to waste but is now sent to the flota-
tion circuit. The low-grade concentrates from the re-treatment tables are
laundered to a Deister reconcentrating.table on the re-treatment floor. This
table makes high-grade gold concentrates, shivning concentrates, and a reject,
which is sent to the sump.

The overflow from the V-tank and classifiers is nwmed bv a 3-inch
Byron-Jackson slime nump to a second V-tanl:. The thicltened »roduct of this
tenl: zoes to two Deister slime tables and the overflow to waste. The slime
tables produce shioving concentrates, middlings to the sump, and a reject which
formerly went to waste but now goes to the flotation circuit.

The feed for the flotation circuit is pumwed by a 3-inch Byron-
Jaclzson slime nump to a double V-tanl:, the overflow of which goes to waste and
the »roduct to a 2- cell 18-inch kiinerals Sevaration Sub-A flotation machine.
This machine oroduces a shinning concentrate from the first cell and tailings
to waste. The flotation nlant is still in the experimental stagze, and more
cells may be added. At present about 1 ton of concentrates, assaying $75.00
in gold, 10 to 14 per cent lead, 4 wer cent zinc, and 40 to 45 »er cent iron,
is being produced ver 24 hours from 0 to 100 tons of feed assaying $1.50 to
52,00 in gold, 0.1 to 0.2 »er cent lead, 0.5 per cent zinc, and 20 »er cent
iron., Potassium amyl xanthate and cresyvlic acid are the flotation reazents used.

The above descrintion has nointed out that the table worl:z in the
Alaslza Juneau mill is quite distinct from that in the ordinary concentration
mill., The concentrates and middlings cuts are both enormously large in propor-
tion to the mineral content in the feed, which is extremely small. An average
of 1.15 vounds of lead is recovered per ton of ore fine ground. It will be
noted that all these tables making clean tailings do not make a finished pro-
duct, and those tables making a finished product do not make tailings.

Numerous experiments have been made with finer grinding and better
classification of table feed, but the additional recovery has not been found
to be great enough to cover the increased cost of operation. The typical dis-
tributicn of values in the Deister and Wilfley table tailings is given in the
following table:

Size Deister Wilfley
Plus 28 mesh $0.2766 - $0.3063
35 : .2747 : .3370

48 ‘ « 2734 «3504

€5 2075 « 3335

100 2351 | «2928

150 .. .2170 .2861

200 ' .2265 : 2714
iiinus 200 ' .2493 ~ 3161
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All fine tzilings to waste are discharzed into one of two 42 inch
tailings flumes and carried to the beach, a distance of about 3,000 feet. The
crade of the old flune is 4 ver cent and the new one 2-1/2 per cent. A dilute
vuln, 10 per cent solids, :is required on account of the hich nercentage of
coarse sand in the tailings. ‘A typical screen analysis of tailings is

| Size | per cent Ser et
.~ . "Plus 10 mesh 4,3 4,3
¥ Tg 14 9.9 14,2
20 16.8 31.0
28 13.6 44,6
35 . - e us 13.8 58.4
a8 . - 9.5 67.9
65 : ; 5.7 73.6
106 6.0 79.6
150 3.4 83.0
200 6.3 89.3
0.7 100.0

“finus 200 - 1;

The 0ld flume is lined with .concrete. The new flume has 2-inch
cost-iron liners cemented in place and a few hundred feet of rubber lining.
These have not ‘been in use long enoush to allow commarisons of their relative
vearing value. * s

Shivning concentrates produced on the re-treatment floor are caught
in-boxes at the end of the tables and nacked in double burlan sacks. Concen-
trates nroduced on the Wilfley floor are run in launders to tiie concentrates
tanlzs with filter bottoms. The concentrates, aiter draining in the tenlss, are
snoveled onto the Tloor, allowed to dry for 2 or 3.days, and then paclzed in
naner-lined burlan sacks. The average noisture content is .about 5 —er cent.
These concentrates average about $350.00 per ton in gold, 35 ounces silver,

60 ner cent lead, and 20 ver cent iron. The high gold content of thess concen-
trates is due.ten very thin flat narticles of gold, which tend to ride on the
salena. The ratio of concentration after fine grirding hss been about 1000 to
1, tut since flotation concentrates are being made this has droomed to 750 to
800 into 1.

The high-grade gold concentrates, assaving $20,000 to 330,000 a ton
in ro0ld, are collected in 2n ams'gam “arre’ for treatmeat. Six aurdred ounces
of quiclissilver, which:haz oeen clean:« with a 10 per cent nitric acid solution
and about 3 pounds of freshly slaited lime, is added to the charze and all
ground for 5 or-6 hours. The amalgam barrel is of cast iron, is 2 by 4 feet
in size, revolves at 30 r.n.m., and has one wniece of 6-inch shafting as a grind-
ing medium; the shafting keeps the inside of the barrel smooth aad askes it
easier to clean out all the amalgam after each run. The barrel is discharged
vhile running through a 1/2-inch hole into a 4-foot diamcier mecchanical batea
which removes-nest of the zalena. The residue in the batea is carefully
cleaned by hgnd. and the cleaned amalgam is squeezed in an air-oderated press.
The value of. the concentrates discharged from the batea averages about $75.00
in gold. ' '
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The amalmam is retorted at re"ulqr intervals in an oil-fired cast-
iron Lorizontal retort. The smonre-gold recovery is GO to 65 per cent of the
weight of the amalgam and the mercury loss about 1 oer cent. The smoage old
is melted in an oil-fired tilting furnace with a No. 10 Zranhite retort for a
crucibtle. Soda and borax glass are used for flux, and the molds are heated
and oiled with boiled linseed o0il. The bullion is samnled while molten and
before nouring by a granhite mold made from an old retort. - One bar, 1200 to
1600 ounces in weight, is melted at a time., The average jrade-of the bullion
is gold, 850 fine; silver, 130 to 135 fine. Approximatelv 80 per cent of the
uotal gold recovery is in the form of bulllon. One man tales care of amalga-
matinz, retorting, and melting. T Bd gMgRE @ R

The operating crew for the mill, out51de of the coarse crushing and
sorting vlant, is 1 shift boss and 11 men for each shift. A clean-up and re-
nair crew takes care of general cleanlnv uo, handllng of . concentrates, main-
tenance and renairs, etc. SO R B

Tie company has a large dock and warehouses vhere ocean-soing
steamers land all supplies and load concentrates for shipment to the smelter.
Sunplies are delivered to the mill by an inclined tram. The ball and tube
mill floors are each equipned vlth a 50- tdn’Shaw electric travelinz crane, and

floors are hanuled on monorail tracks.

.
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Table of Assays and Recoveries

_ o s e i s S B g B st b e O
I Weight Jold
Year 1927 N - Asszv, | Ter cent
Tons Per cent dollars . of

) ) | ner ton__{ total

elt tramied c.cvececese e 4,267,810 100.09 $0.7743 100.00

wwse table tailings ..... 2,428,115 56,89 . 1900 13.96
Joarse table middlings

PEEPOONE. o osiswswesssemseos 1,839,695 43,11 1.5455 36.04
FALLAON evvaenen e ans e o L9659 53,77
Lead concentrates «esesseos 1,420 B .03 -t-T A RENE
e CallifiEs & e s s eis 1,638,275 43,08 .2801 15,58
Total t2ilings ...covieeens 4,266,390 ! 20,97 .2288 29.4
Total reCOVEIY «eeveeveecns = o e A”ijé655- ____~_70:Z§l__

Year 1928 N
Rock trammed o............. 3,718,140 100.00 | 1.1062 100.00
Coarse table tailings ..... 1,922,949 51:72 i 2097 G5 8
Coarse table middlings ...« :

LOETOMNG. 050 05 15 51605 05 65 3 @ 1,785,191 48,28 2.0666 20,20
BULLAON, ciots a5 = puelles 08 okt & 5 5 4 A e 1.2424 58.59
Lead concentrates s........ 1,947 | +05 .4071 Bl o 4
Tine Tallings <. . smpires oo 1,793,244 | 48.23 3174 13.84
Total tailings ...ocowscess 3,716,193 | 29,95 .2617 23,64
Total TeCOVETY weveievenenn i - - = - - - 1.7496 76.36

- i
Year 19291 |
{
Rock trasamed sessesessons s 2,204,560 100.00 ! 1.1007 100,00
Coarse table tzilingSs .e... 1,3%65;208 | AT7B8 .1919 8.26
Coarse table middlinss i i

PEIPOUNE. s vewossmwsssss 1,528,357 | o2.62 ! 1,9190 91.74
BULLAOT wheossame ooes oiessrse o - - - - 1.,2724 60.82
Lead concentrates ......... 1,657 .06 I : 3699 17.59
Eine Tollings: . ee ssssmoss 1.526.7:0 52. 56 2770 13.23
Total TailinGgs «esvws s . 25902, .55 99.94 ! 2367 21.49
Total recovery ............ - - = == = : 1=@ng_<____mjgﬁél__
1 First C months.

Surmary of All Production wer Ton

i Milled Mined i Milled i i7ined 1iilled i "iined
O e e e - | s B il o
GOld eeveess | $1.26356 | $0.5456 | $1.7496 | 50.8447 | 51.€425 | $0.8642
Silver siias 0187 .0’)91 -0352 0123 40233 IOIES
lead ...... .| 0642 0283 .0709 .0342 . 0841 .0442

| 1.3385 5770 | 1.8457 L8911 | 1.7497 |  .9207
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The company maintains a foundrv at Trcadwel, the site of the Famous
Tre~dwell mine, just across the channel on Douglas Island. The foundrv is equin-
ved with a Heroult 2-ton electric furnace and malies most of the necessary cast--
ings, »ulleys, rears, liners, etc.; an annealing furnace has been nut into oover-
otion, and allo;-steel liners will be made. Scrap from the mill and from the
0old Treadvell plants is utilized by the foundry. A machine shop and & boiler
shop are located in the mill building and are equinped to make any necessary
r'enall’Se !

MITLING COSTS

The costs for the various stages of fine milling for the last few
years, based on the total tonnage of fine milled, are:

1926 1927 1028 L Yego
Tons milled 1,659,791 1,832,686 1,790,491 1,528,357
Coarse crushing o $0.0304  $0.0303  $0.0333 50,0331
Sorting o . 0094 .0087 0122 +0122
Screening _ . 0063 +CO77 .0025 .0025
Intermediate crushing s . 0206 .0143 .0190 .0194
T'ine grinding . 1830 2D THO . 1606 L1504
Concentrating «0165 . 0226 .0221 .0225
Re-treatment ' .0178 L0175 «OL 79 .0147
General oneration and maintenance 0449 . 0530 .0588 .0514
Total ' 3289 .3517 .3264 .3162

1 PFirst 9 months.

The cost per ton handled in each operation, based on the tonnage
actually handled in that operation, is:

1027 1928 1 1929
Coarse crushing $0.0303 $0.0323 50,0331
Sorting - . 0383 . 0324 <053
Coarse waste disvosal ‘ . 0424 0432 .0614
Screening, coarse . 0080 .0030 . 0024
Intermediate crushing .0551 0739 .0686
Screeninz, hummer ‘ . 0063 .0089 .0130
Ball mills .1988 s1613 .1609
Rolls ‘ .1100 .0738 .0806
Tube mills 3 2017 s L7738 « 1L.593
Concentrating ' .0226 .0221 .0225
Re-treatment 1972 .1974 «1 789
General mill, onerating maintenance, etc. . 0305 .0378 . 0361
Total } .2257 .2285 2363

1 First © months.
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11illing costs for nower, labor, and sunwlics based on tonnaze tremmed
" are distributed as follovs:

1927 1928 1929
Pover : 50.0321 50,0272 50.0288
Labor .0984 .1085 .1081°
Supplies .0952 .0928 .0994 .
{
Total _ » $ 2257 $ .2285 $ 2363
The cost and tonnage handled mer man ner day for sorting and milling g
are:
1927 1928 1989
Sorting:
rew (direct) _ 79.47 71:61 T2.35
Cost mner man per day $ 8.53 $ B.26 $.8,91
Tons rejected »er man
ver day 83.71 73.37 69.67
1lings ) -
Crew (direct) 110.46 106.53 110.34
Cost per mon per day 317.75 $16.24 $16.94
Tons milled per man
ver day 46.04 46.04 50.74

The outstanding features of the overations of the Alaska Juneau are:
An ore body of such size and character as to mermit a caving system of mining
vhereby ore is mined and declivered to the mill at a cost of $0.26 to 30.29 ner
ton; rejection by screeninz and hand-sorting of apnnroximately 50 ver cent of
the material m'ned at a cost of $0.13 to $0.15 per ton rejected; and milling
of the sorted ore at a cost of $0.31 to $0.33 per ton milled, giving a total
operating cost of $0.51 to $0.57 nmer ton trammed from the mine.
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