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REDUCTION PLANT FOR PYRITIC GOLD-BEAR.
ING OREN AT GIBBONSVILLE IDANHO,

‘This is a modern plant now successfully employed
in the extraction of gold from its wores, especially the
base and refractory ores.  In order to lay the founda-
tion for an wdequirte’conception of the factors making
up the problems presented for solution in the design
and operation of the plant, a_brief description of the
mines is given, o
_THE MINES,

The mines are situated at the town of Gibbonsville,
Lemhi County, Idaho, six miles west of the summit of
the Kocky - Mountain range, where the Bitter Root
range spurs off. about 35-34 North latitude and 114-
6 West longitude (Greenwich), atan altitude of 4,900
feet above the sea level. ~ Gibbonsville is marked on
the maps of United States and  Idaho. The railroad
shipping point is Divide Station, on the Utah & North-
ern Railroad, 27 miles so_utlf ‘of Butte, Montana, So
miles distant from the mifes.  From this station a
good wagon road, gencrally speaking, leads to Gib-
bonsville,

‘The veins are true ﬁssurcs. cutting across the high-
Iy-ulted steata of the slate formation. ‘They occur in
one system and are substantially parallel.  Thewr
strike is east and west, dip about 70 to the north,
width varying from a (ew inches in some upto
12 feet in places in others. The ore consists of quartz
and guartziied slate, Streaked and impregnated with
about eight per cent of tron pyrites.  The irun pyrites
contain all the value, of which over go per centis gold
and the remainder silver.  The developments were
sufficiently extensive to warrant the calculation that
a production of 100 tons daily of $i0 ore could be
relied upon, costing less than §3 per ton for wining,
development and delivery at the mill,

‘The mines are operated through cross-cut adit tun-
ncls, which undercut the veins to a depth of 6oo {eet
below their outcrop.  Cordwood costs $2.25 delivered:
charcoal, 13'4¢. per bushel; mining timbers, 2%c. per
fineal foot for 8 and 12 inch logs, and lumber costs
$0.50 per thousand. A four-drill air compressor, run
by water, furnishes power for the machine drills used
in drifting.  \Vagon_ transportation of mining and
domestic shpplies costh one cent per pound, over the
prices that the same can be laid down for at Montana
common ponts, Miner’s wages are 83 per day: com-
men labor 82.50, and carpenters 84 The reduction
plantis 4,800 feet distant from the ore bins at the
mouth of the main \\orkmg tunncl.

From the forgoing, it will bé seen that the product
to bie treated amounted to too tons daily, of ore hav.
sng an average value of $1o per ton and carrying
about cight per cent of copper pyrites. By repeated
experiments it had- beenr” ascertained that the ore
would vield jo per cent of its value to plate amalga-
mation when crushed to a pulp flowing tnrough a 3o0.
mesh screen.  Viewed from a commercial standpoint
it was estimated that the 40 per cent of value recover-
ed by amalgsimation would fully meet all the costs of
mimng and reduction and the fixed charges of opera
tion, and that the fight for’ profits would have to be
made on the Go per cent of value locked up in the
refuctory pyrites after tiie pulp had been subjected to
plate amalgamation and-relieved of its free gold,

Lt spring of 1885 the' conomic solution of this
prollem was undertaken by thé writer, who was then
Dibii i 3o Lusiness of the Amcerican Mining and
Divcivpiacnt Company, the owner of the nunes.
Aller wcaretul consideration of all conditions, a re-
ducuion plant, as described in this paper, wasdesigned
on i constructed, and has, during the past year's oper-
alon, proven A success: .

THE PLASNT.

The plant has ample capacity for the crushing and
concentration of 100 tons of crude ore, and the roast-
ing and chlorination of 20 tons of concentrates daily,
using in the operation a combination of processes in
three departments, as follows.

Sccuon 1. Stamp crusling, with amalgamation of
frecc gold on copper plates, followed by hydraulic
classification of the.pulp, and subsequent concentra-
tiun of the sulphurets of Frue vanners.

Section 2. Dead roasting of the sulphurets in a
Pearce turrct furnace, with a toasting oven annex.

Scction 3. Chlorination of the roasted sulphurcts.

in tevolving pa;rcls. and precipitation of the metallic
gold from the chlorine solution.
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Section 1, Stamp Mill. The flrstdepartment of the
plant is the ordinary stamip mill of the California
type, containing the modern automatic devices for
minimizing labor, with certain modifications especially
designed for the crushing, amalgamation and concen-
trations of pyritic ores, The building inclosing this
scction is 64x 140 feet, built on a side hill, with g5 feet
fall between the top of recciving bins and vanner
floor. The foundation timbers of the building are sct
on solid rock, and bolted thereto, as are also the
foundations timbers of the supporting frames of the
heavy machinery. In operation, the ore delivered
from the mine falls into the receiving bins of the mill,
From these it passes by gravity, as permitted by- the.

crushman, through the gates, over grizelics=bar.

screens with 1%-in. spaces. - By this operation it is
divided into two sizes, one larger, the other smaller
than 1% in, Theore is further reduced by passing
automatically through a Blake crusher, a tromunel
screen,and a pair of 36x14 Cornish rolls, to a size
under 1 in. Thus reduced, the ore is delivered to the
storage bins behind the batteries, which have a capa-
city of 300 tons. From the'bins, the ore gravitates to
improved Challenge feeders, which feed it automatic-
ally, as required by the batteries.

The mortars of the batteries are of the narrow,
double-discharge type, having the front and rear
screens inclined outward at an angle of 17 degrees.
They are thus desiyned to facilitate the rapid crushing
and delivery of the pulp, so as to prevent sliming of
the sulphrets in stapwping. The screen -used is 30
mexh, 29 wire, Tyler steel wire battery cloth. The
stamps, 30 in number, weigh gs0 potinds each, with a
drop of 6 to 7 in., g4 times per minute. On issuing
from the battery, the pulp flows over silver-plated
copper plates, stt on tables with agrade of 134 inches
to the foot. On these the free gold in the pulpis
caught. After passing over the plates, the pulp from
the 30 stamps flows in Ilaunders to threc sets of
Brown's drometric sizers-for-.classification. In each
of these sets, five classifications, ranyging from 30-
mesh to slimes, are made. Thus classified, thé pulp
flows to 15 six-foot Frue vanners, d'vided in three
sets of five each, correspanding to the sizers. The
vanners of cach set are adjusted for the cong- ntration
of the special classification of the pulp they are to re-
ceive. This arrangement is giving very satisfactory
results in the saving effected by the vanners, as the
loss in the tailings séldom reaches as high a3 7 per
cent of the gross value of the ore.

Sectionn 2, Roaster~-The building covering this
section is situated directly in front of, and 50 fect dis-
tant from the vanner room of the stamp mill. The
mnain building has a round arca of 63x64 fect andis
28 feet hugh to the caves. Lean-tos for the annea and
cooling room and floor Cover an arca of G3x 3o fect
and 03x24 fect.  As already stated, the turnace 1s the
Pearce turret furnace, with roasting oven annex. ‘In
operation, the concentrates arc dumpedinto the cleva-
tor boot belsw the floor, from which they are raised to
the storage bin near the roof by a belt and bucket
clevator. From this bin the.concentrates are deliver-
cd by gravity through an iron chute to an automatic
fecd hopper which is adjusted to feed the furnaces as
desired

In the furnace, while being. roasted; the conc\.n-
trates are mechanically stirred and carried round by
rabble arms to the discharge, They are.now charged
into the roasting oven, where they are subjected to a
reducing heat until the final traces of sulphates re-
maining in them are decomposed. They are then
discharged, dead roasted, wet down, and dc.lwercd to
the cooling floor. . .

Section 3, Chlorination~The building. cnclosmg
this scctlon hasa ground arca of l46x34 fec& :md par-
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ROBB[NS & LONG, 2 "}3::,‘;"‘“
ASSAYERS AND CHEMIS TS
PRICKS FOR ASSAVING!

J\cr only....$2 00 tcad wet' assaw:"«: 'Antln{ony....tsoé
and Copper 2 50| Silica ceve caeeee 2 %0} Arsenic icecov §00
Guld only ...... 1 %0 lron. veeesesees 2 50| Nickelf.i. . .10 00
Silveranly ..... 1 co| Zinc .o iiieill 300 Cobalt....e... %o 60
Gold and Siiver. 2 0o Sulphur . 3 oo Coal Analysisxom
Lead, fire assay 1 oo Aluminum ..., oo

Ten or more samples from same party In any one month, 3o per
cent off llsz prices. Five or mure brought inat one time same
discount. Special attention given to samples by mail.

OrFIcE Wit REDINN & JACKSON, ROSSLAND. B.C.

CHAS. W. CLUETT,
ASSAYER. - -

REAR  OF  GKOCERY,
OPPOSITE BANK OF MONTREAL.

JAS. HUNTER

UNTER BROS. s wuxen |
MINING SUPPLIES.

Agents for -Giant Powder Co., Goodwin Mining
Candles, Jessopaud Canton. Steel, Pipe and Fittings,
Verona Tools,  Tin shop in connectinn.

+ROSSLAND, B.C.

V[ INING PRINTING.

\Ve are prepared to print STOCK CERTIFICATES,
ProspreCTUSES, Pavy RoLLs, VOUCHERS, ORDER
BrLANKS, and other Mining forms,

Our work speaks for itself.

REVIEW PRINTING HOUSE.
Miner Block, East of Postoffice.

SPOKANE FALLS & NORTHERN

RAILWAY,

Nelson & Fort Sheppard Railway.

The Only Route to Trail Creek

and the Mineral District ot the. Colville :csen:mon. Nelson,
Kaslo. Kootenay Lake and Slocan Points.

DAILY - -EXCEPT SUNDAY---BETWEEN
SPOKANE AND NELSON. °

Leave G North, Arrive Going South,
e g Nor e eer. NORTHPORT. ... ooioo, 12140 pm.

Passengers for Tr:til creek mines connect at Northpon with
stages and steamer daily.,

Close conncction at Nelson with stcamers for Kaslo and alt
Kootenay lake points,

Pasccngcm for I\c!tle river and Boundary creck connect at

COLUMBIA & WESTERN-RAILWAY

Time Table in Effect July 1, 1896.

No. 2. PASSENGER, Daxl) except Sunuay-
L.caves Rossland ... ... tetecesans 700 2.

pe oy
X

Astives ut Traill . R T S
No.6, PASSENGER; Sunda) only-
Teaves Rosslafid coii e uveereenenencenornennnn.. 830 2.

ArriveSat Trall covvecriccecrense cocernnecnorannns
No. 4, }’ASSEM,ER& Daily—
Leayes Rossland .. te-esssesescssecetscncses J0O P. I
Anivesat Trail . eetecesseniaase 400 P

No. 3-PASSENGER; DailyexceptSnnday—v~~ e e

915 2. m

T Y P Y TRy

Leaves Trail .....c.. .. L1030 2. m

Arrives at Rosuand . ueevierevianaeens e 12530 2,19
NeLa, PASSFX\GER. Daily— X
Leaves T2l .ccvovviiiiivaiiiiiiaisessnceiicacase §00 P, 20

Arrdvefat Rossland >..0 000l il sis pim.
No. 5. PASSE\GP_R. Sunday only--
[ I X %
Armesax RNland reersssievbeasane cossense e lBYS R IR
Connection made at Trail thh ALL s*nuuxxr. both upu‘
down the Colnmbia river.
‘For irelght rates and further particulars, 'glte é&;‘ .
% P; GUTELIUS 'l Sup’t, .
F: 0: GUTELLUS, osm'f‘f.n;c.
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