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" INTRODUCTION -

This paper describing the methods and costs of milling scheelite ore at .
"the Silver Dike concentrator of the Nevada-Massachusetts Co., Inc.; is one .
of a series belng prepared bv the Bureau of M1nes.

In the Silver: Inke mill tungsten ore which contains about 1 per cent of -
scheélite is treated at the maximum rate of 45 tons per 24 hours by tabling
followed by magnetic separatotrs to'clean the table concentrates. . Unusually -

hlgh-grade eoncentrates are pro&uced which average between 70 and 75 per cent

"~ ACKNOWLEDGMENT-
The author acknowledges the assistance - rendered in the preparation of
this paper by Ott F. Heizer, gcneral manager of the Nevada~Magsachusetts Co.,

Inc., and W. G. Emminger, superintendent of the Silver Dike subsidiary of - the
Nevada-Massachusetts Co., Inc.

IOCATION

The Sllver Dike mine and concentrator ‘are on the east flank of the
Excelsmor Mounbains. 12 miles by automobile road southwsst of Mina, Mineral
County, Nevi ‘The locelity is known generally as the Silver :Star or Gold
Range mining districts. ' The Hazen branch of the Southern Pacific Railroad
connects Mina, the southern torminus of the branch, with the main trunk line
at Hazen, traing between Minsa snd Hazen are run on & 'daily schedule. The.
Tonopéh & Goldfisld Railroad operates & train daily between Mina and Goldfield
via Tonopah. A narrow-gage reilroad also .connects Mina with southern Cali-
fornia p01nts by way of Bellev111e. :

1 - The Burean of Mines w:ll welcome reprinting of this paper providing the
following footnote acknowledgment is used'.."Renrinted from U, S. Bureau '
of ‘Mines Information Circular 6604.! . e
2 -~ Assoclate mining engineer. U, S. Bureau of Mines.
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I.C. 6604

The Silver Dike vroverty is accessible by automobile road from lina
and all sunmlics and concen‘bra'_:'ﬁ’e'swfaféz hauled over this road by truck. The
topogravhy in the immediate vicinity of the mine and mill is of high relief;
the climate is semiarid. The mill is built on the side of a steeply walled
canyon. This site nresents two features which adversely affect milling.
operations: namely, insufficisnt smnace for the disposal of tailings and.a
scant water sunnly.

The elevatwon of the unner end of thc mill bu;ldlng is 6,470 fcet above
sea level, - v

A2

POWER

Power for thc mineidnd the mill is generated at the Mono Lake hvdro-
electric plants of the Cakifornia-Nevada Power Co. at Bighop Creek and is
purchased from the Mineral County Iight and Power Co. under a schodule vhich
varies from $0.025 to $0.04 ner kllowatt~hour, denending unon the amount used.
There is a minimum monthly demand charge in the schedule. The average: cost
of power when wroducing scheelite at two-thlrds capac1tv is annroxlmatnlv
$0.03 mer ilowatt-hour.

From Bishon Creelk the mower-is transmitted ét'SS;OOO Yolts to a point
6 miles distant from the mine where delivery is accevted. At this point it
is stevped down to 6,600 volts for transiission to ‘the minc and mill. "At the
vropérty it is stepped down further to 440 volts for use by all motors.

The mine is provided with throe 30-KV-A.transformers, the mine crushing
plant has two 20-XV-A. and the mill three 100-KV-A. transformers. All trans-
formers are equlnoed with Pellct ox1de fllm lig htnlng arresters

‘Power for emergencv lighting purvoses is furnished by a 1,uOO~watt Kohler
plant which ' consumes 1 gallon of gasoline for each four hours that the unit
is operating.

WATER

Vater for milling and domestic vurposes is obtained from two wells sunk
in the canyon, one above and the other below the mill site. The lower well:
which furnishes water for the mill is 50 feet deon and has a flow of 6 gallons
per minute, The water is pumped from this well to a 1,200-gallon capacity
tank by a No. 6 Stover deep-well pumw; from this tank it is elevated about
125 foet -to the mill supnly tank by a 3 1/2 by 6 inch Faeirbanks-Morse hori-
zontal duvlex vmump., Water for doméstic use is supplied by the unrer well“'
which is 35 feet deep. It is vumped from the well 1nterm1ttent1v and flows
by gravity through a l-inch wine line to %the camw. R

The amount of water availablc in proximity to the property during -com--
varatively dry meriods is insufficient for full capac1tv milling operatlons
and the mill operation is limited to two shifts per day for this reason.

A wator right in Smearmint Canyon in the Pilot Mountsins 12 miles distant
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‘has been acquired to overcome this difficulty.. and eventually the deficiency
in the supnly of mill water will be made up from this source.

© Bquipment has been provided for reclaiming & portion of the water con-

teined in the’tailings pulp; the water. 50 recovered is. aDDTOXimatﬂly 75 per
cent of™ ﬁhe mill wator u&ed : '

- . . e e PREIETT SIS
. [ e D : : i
- I8 R

L 0RE TMTED

The ore occurs in quartz velns whwch have an awerage dlp of abaut 750
an& an-ayerage Width of 3 feet. The length of the ore shdots varins. from 9
t0°120 fhet, The width of the vein mihéd’ is determlned more by the scheellte
content than by strustural’ characteristlce of the vein. "The country rock is

monzonite, and e numher of inclusions of this rock are found in the vein
filllng.

s : . Sooom oo oo oo
o PR AR T PR PN ) : I S (I B

B Pravtloally all tHe’ st ﬁroﬁuction ‘of scheel1te concentratﬂs 1n the
~-“Gmeat Basiv région hag beeir’ der1vod from contact~metamorﬁh1c depos1ts consist—
--ing of limestones altersd £o tactits by &olutions Sécompanying intrusions of
granitic rocks. The Silver Dike deposits are quartz vsins of the replacement
type and constltutn an exception to the usval ogeurrenge of srheelite ore in
sthig-distriet. ' The ore, in oonsequence, does not contaln uerlous amounts . .of
copRory:- blsmuth, molyidaniam, ehosphorouS, oY othir undesirable o]ementv .
”;ardxnarlly nr@senh‘ln minerals aseonlated'with tde contac+~metamnrphlc @G“OSitS'

The sdheellte crvstals in the Silver Dike ore vary in siwe from 1/16 inch

to 2 inches in diameter. Pyz;te exd, to s less ervéxmgnk.,m@nganQGO.SUIPhlde
Lare pmesent -in ~the ore¢~v ik e R T

g Tt g o - I AU S SN I i

The ore is mined bv a sVstem of shrlnkage stopng; the top mf the brdken
ore in the stopes is kapt at a suitable distance from the back by drewing off
the excess ore through plank chutes into .cars..  The gronud is solid and little
timber supvort is rrguired. In blaotlng& practicelly all of the ore is broken
to such size fhat it will wass through a grizzly withe8-inech oyenings. Entry
to the mine is made by an adit crosscut 900 fest long. Ore is transvorbted to

thn mine crushing plant by a locomotive opsrated: by qtoxagu ‘battories; the

average length of haml is 1,360 foet undergronmd plus 300 feet from the vortal
of the adit to the Hin.

_ Hand sort1ng of ore and waste is - not b*actlced at Sllver Dike, as it is
difflcult to dletingulsn ore from waste because of “the intimste mssociation

of the mwixture and the similarity in appearance of scheelite and quartz. An
ceffort is made to maintain the ‘grade of tha ore broken at 1 per cont of scheelid
which: is egquivalent.to 0.8 per’ cent of' W0y, ‘Wut closge ‘supervision in mlnlng
and.. numerous pannings haver beén found\necesoarv to preveﬁt the adm;xture of ore
"and waste in mining operations. '
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I.0. 6604
~HISTORY OF CONCENTRATOR OPERATIONS

The presant Silver Dike property represents a-consolidation of two
praperties originally known as the Silver Dike and Wagner pramerties. The
consalidation comprises a groun of 12 contiguous claims: The propserties -
were lecated for gold and silver in 1915, Although the occurrence of tung-
sten was known at the time of discovery no effort was made to develop the
praperties for tungeten until the extrasrdinary Aemand for this metal de-
veloped during the World War. At thig time the:8ilver Dike praperty was
owned and overated by the Atkins-Kroll Co. of $San, Francisco. The are was
hauled from the mine to & mill at Sodaville, a digtance of 8 miles, by wagons -
and tractors. The Sodaville mill-had capacity te.treat 50 tons of ore per
day‘ o _}“ . . . ) 2 . R

In November, 1918, the mine closed down, and gshortly afterwards the
Scdaville concentrator was dismantled, due te almost complete ‘paralysis of
the tungsten industry in the United States. From 1919 to 1924 the production‘”f

of tungsten concentrates in. Nevada ceased because of: the depressed condmtion
of the in&ustry. - :

A 25~ton capaaitv m111 was: built on the Wagner Co. nroperty by lossees
in 1926 and was sperated by them until 1927. The methnd of treatment use& -
eansisted of crugshing te 10-mesh size by a jaw crusher and rolls and eoncen-

trating the crushod product hv tables. The tablesg prﬁduced finished eoncen-
trates. , N SO N

In 1929 both the Wagner and Sllver Dike properties wete ncquirad by the
Nevsia-Massachusetta Co., Inc., under bond and lease. The present mill was
arncted in 1930.» : = S R

PRESENT METHOD_OF CONCE}TRATINGl
" A summary of the present methbd of cre treétmeﬁt foliéws:

1% Crushing mlne ore to 3/4 inch size by two Blake type crusherc Whlchl’
operate in series.’

2. Crushing from 3/4 irnch to minus 12-mesh by two sets of rolls opera-.
ting in” series’ the” prlmary ‘rolls are in 0103ed circuit with a tromme] having
7/16~-inch holeo, aqd the seoouda“V rolls with™ a lz-mesh callow screen.

7 3. The minus l2-mesh material is olzed by a £2-mesh Callow screen. The
oversize is treated on an Ovérstrom table; the undersize pulp after thicken-
ing is also treated on an Overstroin table. The tables produce concentrates,
middlings, and waste tailings. S o ' )

4. The combined tables ccncentrates, after drying, are given a short
roast to convert pyrite to a magnetic iron sulphide; the sulphide is then
removed by a Dings magnetic serparator.
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Figure 2.— Flow shest of the concentrator




1.0..860%

5, The table m;ddlings are cruahed furthe?&av rnle an& reVurned.tc
thevtablawwhieh treats the finer~§ized m&%erlal.

A flow sheet of coarse and 1ntermediate crushing operations is~given
in Figure 1 and that of the concentrator is presented in Flgure s

Coarse and Intermediato Oruahing

The brokmn ore from the stopes 1° delivered to the mine tram bin in
traing of eight l-ten capaclty cars hauled by a storagewbattery locomotives
cors are dumped by hand., “Theé mine. tram bin has a. canacity of 90 tons and is
congtructad of weod with the bottom sloping 45 . : : T

The dlscharge of ore: from the: bln is controllnd by a hand~onerated :
rack and pinien gate. * From the bin the material is fed to a grizzly 5 1/2
foet long and 2 feet wide, inclined 400, and eguipved with tapered 3/4 by
é/g by 2. inch steel bars: spaced 1 inch apart.  The oversize.is crushed to
1 ineh aize by a 16 by 24 ineh Blake-type crusher equippoed with. corrugated
manganess steel wegring plates. . The crushed product joins the grizzly under-
size and is dalivered to 'a storage bin by a bucket slavator.. The olevator
is 35 feet 1wmng, center to .centery and. operates.at: a speed of 50 feet. per
- minute and at an incline of 659; it is wrovided with a 6-ply rubbnr~surfaced
belt and buckets which are 8 inches longs 8 inches wide. and 6 inches desp.
. The storage bin is of woed and has a bottom Whlch slopes 40 in two direc-
tions, it han a capacitv of 200 tons.‘.- : : e

- The minus I=inch prv&uct is transnorted from thls storage bln to thp

- i1l by ah merial’ tramwsy 1,420 fest longi ‘the difference in elevation ‘be-

" tween tha uvpar dud lower terminals ‘is about 500 foet. The tramway is of
tho single-cabls 4yme and is equitned with l-inch cabls made up of 6 strands,
19 wires each, and a hemp core. There are 40 buckets in the line, each
having a cavecity of 240 poundss : The -buckets .are loaded while the tramway
ir in motion by a measuring hopper which operates on an inclined plane.’

The measuring hopper is filled from the bin by means of a hand-operated
~evercut-arc gate, .The buckets are dumped uutomaticallv at the m111 bv a
tripner which rolaasos the hinged bottoms. Coe L : ;

The GO-tan capacity receiv1ng bin at the mill is of Woodnn oonstruction
and has a 459 inclined bottom. From this bin the ore. is: delivered throush
8 rack and pinion gate to a grizzly by an eecentric shaker feeder. The . .
feader is 5 feet long by 1 foot deep and has a slope of 2 inches per foot;
it is driven bv chain at a speed of 40 oscillations per minute and with &
4-inch strakn. The grizzly is 4 feet long by 16 inches wide and is made of
3/4 by 3/8 by 3 inch tapered steel bars spaced 8/4 inch apart.  The grizzly

rnversize 1s erushed to 5/4 inch by a secondary 14 by 18 inch Blake-type -
erusher equippsd with corrugated, white, -cast-iron wearing plates.. The
crusher is operated for avnroximately four hours per day when running the -
mill on two shifts. The crushed product joins the grizzly undersize and
. pasgeg to a 38-tan capacity wooden storage bin of which: the bottom slopes -
at 5.
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Final Crushing and Screening

Roferring to Figure 2, the ore from the 38-ton canacity bin is fed to
a trommel by a Hemmil belt feeder; the trommel is made of 3/16-inch plate
having 7/16-inch holes. Tpe feeder belt is 12 inches wide and 18 inches
long betwecen pulley centers and travels at a sveed of 90 feet mer minute.
The flow of ore to the feedsr is controlled by a rack and pinion gate. The
trommol ig 4 feet long and 2 feet in diameter; it is inclined at 20° and
operates at a speed of 21 r.v.m. in closed circuit with a vair of Allis-
Chalmers 14 by 30 inch nrimarv 7o¥18s: The trommel oversize is delivered to
the rolls by gravity, and the ¢ruslsd product is returned to the trommel by
a buckst elevator. The speed of the rolls is 125 r.p.m, and that of tho
bucket elevator 1§ 295 feet pér mﬁnute. The elevator is 29,5 fcet: ‘between
- vulley centers, vert1ca11y, it is equipvwed with a 10-inch 6-ply belt having
a 1/16—1nch rubber-top Cover and with buckets 9 inches long, 6 inches wide,
and 5 inches deep spaced -on 18-inch centors.

The undecrsize from the 7/164inch trommel passes by gravity to a 23~ton
cdpacity wooden surge birn equipped with a 45° sloving bottom. From this bin
‘a second Hammil belt fender delivers the material to an elevabtor; the latter
discharges into a second trommel equinped with 3/16-inch nlate having 1/4
inch holes. The trommel is 4 feet long and 2 faet in diameter; it is inclined
at 20° and operates at a specd of 12 r.p.m. and in closed circuit with a pair
of 14 by 30 inch sacondary Denver Engineering Works rolls. The oversize of
the trommel is delivercd to the rolls by gravity and the crushed product is
returned to the screen by the wet elevator. The secondary rolls operate wet
and at a speed of 125 r.p.m. The elevator is 28 feet long between pulley
- anhbers vertlcallv and travals at a spead of 300 feet ner mlnute, it is
equipped with a 10-inch, 6-ply, %/16 ~-inch, rubber-surface helt and with cast-
stoet buckets 9 1nches long, 6 inches wide, and 5 inches deed spaced 12 inches
apart

The undarsize of thn sscondary trommel is delivered to a 4 by 2 foot
simvlex Callow seroen equipned with 12-mesh phosphor-bronze cloth which
travels at a speed of 70 feoet per minute. The oversize is at present returned
to 4he secondary rolls, although it is plannnd to install a third set of rolls
to operato in closed circuit with this screen. The undersize is conveyed to
a second 4 by 2 foot simplex Callow screen; the latter is equipned with 22—
.mesh. phosphor-bronze screcn cloth which travels at a speed of 60 feet per
minute. -The oversize and undersize products of this screen comprise the feeds
to the sand and slime tables, respectively.

K Lo Concentrating -

The plus 22-mesh sands and the thickoned minus 22-mesh fines are each
treated on one Universal Overstrom table; each table vwroduces concentrates,
mkddlings; 'and waste tailings. The middlings from both tables join and are
dewatored in a 4-foot Callow cone; the coné dischargo sands are further
crushed by a nalr of 18 by 4 inch Sturtsvant middling rolls and the crushed
Product is returned to the table treating the undersize of the 22-mesh screen.
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I.C. 6604
The table concentrates are collected in buckets which are emptied from time
to time on a 4 by 7 foot drain board. .The tailings are conveyed by.launder
to the dewaterlng nlant S

The Callow cone Whlch thickens the 22—mesh screen undersize before table
treatment is 8-foot size and is equipned with a gooseneck discharge; the over-
flow water from the cone is used as feed water on the sand table.

The elevator of the 01rcu1t used for recrushing of table middlings is 18
feet long vertically from center to center of pulleys; it is equipped with an
8-inch belt having buckets 7 inches 1ong, 5 inches Wlde, and 4 1/2 1nches deem
'ﬂpaChd 18 1nches apart. - :

Clééning of Taﬁie Concentrétﬂ

W\
-4

The table concentrates are shovelnd by hand from the draln board 1nto a
~ Channon foundry sand dryer. Tae concentrates from one week of operation are
dried in about three days using wood as fuel, The dried concentrates drop

1nto a concrote storage bin which is .6 bv 7 feet . in section and 4 feet hlgh.

Fron the storage bin the pvoduct is: fed tnrough a 2 indh pipe W1th plug
valve control to a roasting furnace: for.the nurpose of, convertlng the con-
. talned nvrlte to the magnetic sulphide. Referring to Figure 3, the furnace
block, made of concrete, is 11 feet long by 4 1/2 feet wide; it is 6 feet 7
- inches thh at the digcharge end and 8 feet 7 inches high'at the feed end.:

" A firebox 18 by 18 inches in section lined Wlth fire brick is built into the

upper vart of the conerete block; the slope of the firebex is 2 inches per:
foot. Between the fire brick and the concrste is an insulating layer of
diatomaceous earth 3 inches thick. - The tov of the firsbox is covered with
flat 15 by 24 by 3 in@h tile. . The tile are dabwed 1nto the brick. ’

The roaster tube cons1sts of a 12 foot 1ength of 8~1nch standard 1ron
wipe equinned with flanges at elther end. These flanges rest on flanged '
rollers, the bearings of the latter being bolted to a steel plate resting on
the roller blocks. The tube is driven by chain and gear at a speed of 11 r.p.
and is connected at the feed end by a hood to an 8-inch diameter stack for re-
moval of the sulphurous gases. The joint. between the roaster. tube and the
f“hood lo sealed with flre clay. > TR L SR

’ "The firebox is heated bv an 011 burner nlaced at the discharge Pnd of
“the tube; »lug 270 Baume 011 is atomized by - 6-ounge. air pressure and burned
at the rate of gallons per hour., o :

“The concentrates as fed to the roaster contaip about 1Q per cent of pyrlte
the latter is rendered magnetic in the presence of air, the time of roasting
is about O minutes. The calcines. discharge into a trough of a’screw conveyor
and are conveyed to a, shaLer~tyne feeder at the head of a Dings "M=M" magnetic
separator. The convevor is 16 feet long and is equipred with C&St*lrbn flights
“and a sheet-steel trough The nrjmary vurnose of the conveyor -is tma allow the
concentrates to cool b@fore the magnetlc separation. The separator operates at
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1.C. 6604

120 volts and with a current of 12 amperes. The magnetic material is rejectéd
as waste; the cleaned concentrates are packed for shipment in double canvas
and burlap sacks which hold about 120 pounds each.

" DEVATERING AND DISPOSAL OF TAILINGS

The table tallings pulp is conveved bv a launder to an Aikens classifier
which is 11 feet long and set with a slope of 2 1/2 inches per foot. The
classifier sands are conveyed ta the waste dump by a conveyor which is ©9
feet long between centers, the belt is 16-inch, 8-ply canvas and rubber, w1th
a 1/16~1nca rubber~top cover. The clagsifier overflow pulp is fed to a 13 1/2
by 8 1/2 foot Dorr thickener for *eclalmlng of water. The thickener rakes
travel at a swmeed of 1 revolution in 8 minutes. The thickener underflow is
delivered to the waste ;fump by a l-inch eccentric-driven diaphram pump; the
thickener overflow is delivered to the 5,760~ gallon capacitv main sumply tank
by a 1 1/2- 1nch centrifugal pump.

As previously noted,_the amount of ground available for the storing of
tailings is limited because of the fact that the mill is located in a narréw
canyon which has steeply $loping sides. The road to the camp follows the
bottom of the canyon, and the expense of building.another road at a higher ‘
eléevation is prohibitive. ZEventually, when additional water is made available
by the installation of a pipe line from Spearmint Canyon the tailings will be
sluiced to a point several miles below the mill site where the canyon is wider.

LAUNDERS

Due to the abrasive action of the mill pulp, the launders are lined on
the bottoms with steel plate or with armorite; the latter is a high-quality =
rubber vulcanized to a fiber base. The bottom of the launder which conveys'
the mill tailings to the pump is protected with Ylock riffles made of 2 by 4
inch material and placed 12 1nchos apart.

_CONTROL OF OPERATIONS

" A rapid and reliable method for the determination of WOz ‘in tungsten orés
by ¢hemical methods has not been devised. With the vresent standard methods
in use it is difficult to obtain acourate results unless extreme care is exer-
cised in manipulation. Because of the expense involved and the time required
for accurate chemical determinations, mill operations at -Silver Dike are con-
- trolled by manning. This method has proved ranid and reliable at Silver Dike
when done by an exverienced operator. A 6-inch frying pan is used for the
estimation.

A gpecific gravity method for the anproximate determlnation of tungsten
trioxide content has been used in the Boulder and Atolia tungsten districts,
but such a method is not apnlicable when the ore contains heavy minerals other
than scheellte or‘when the specific gravitv of the gangue mlnerals varies.

10804 T S - 8-



1.6, 6604
MARKETING OF CONCENTRATES

Concentrates produced by the Nevada-Massachusetts Co. are sold with a
quality guarantes similar to the tabulation which follows:

Tungsten trioxide ... ver cent ... | 65 to 70
TiN eeevivenne..s. Der cent maximum | Trace

COPPEL tveeerrveneess  do . 0.05
, Arsenid cieesvieiene o0t do |, 4035 S
i SUlPhur weeveesesenes ¢ 4O SRR 1 RPN R
Atimony sveeevervne. o do G035
Phosphqrous veeeneees - do ;w05

Bismuth - gesesssessees  do «035

The only undesirable- &lemont c0ntainnd in the ¢hipping concentrates
from Silver Dikeé aré sulphur and copper, &nd- the amounts of “thése elements ‘
ars well within the limits prescribed bv fho Quallty guarantne under Whlch _
salps are que. ' : .

The Nevada Massachusetts Co., Inc., maintains its own selling ag eNCYs
Samples of Cc‘LO&d lots of concentrates are sont to custom assayers by buyer
end seller and are §old on the analyses ‘thus reported 4f ‘within the limits
Dreviously agreed upon. - If not within thé prescribed 1imits; ‘another sample-‘
is 'sent to an umvire assaver, and - the’ sample which has an ahalysis e¢losest
to the result revorted’ bV “the” umplre is avera @d W1ﬁh ‘the” umﬁlre assav for
the ba«is of sale. o : : Do LT

uXPERIMFNiAL WORK WITH FLOTATIOW MLTHODS :;': T

Prellminary~nXberimﬁntal work bv the Bureau of Mines at Rolla; Mo., ‘on
Silver Dike ore by flotation methods 1ndlca%es that scheollte ig” floated
readily. A somple weighing 200 pounids was crushed to minds lO-mesh in ap’
Abbe mill. The pulv was then treated in a mechanical-agitation type of flo-
tatioen machine which produced rough concentrates and tailings. The concentrate
were cleaned twice, the latter overations wroducing finisghed concentrates and
middlings. The tabulations which follow gzive the results of thls test and
the quantitles and the klndg of reag@nﬁs used.‘ L S

Results of experlmental flotation test ) o ' ”‘vff

E Weight T AsséYs ol per cent

i .per cent |  per cont WOz | . of total WOz
Flotation concentrates .. | B4 | . 62.72 89.7
Flotation middlings «.... ; 21.7 | 1,03 9.4
Flotation tailings «senee i, 74.9 . 0.03 L
Composite +........ Cesaae b 100.0 10 2438 ' C T 100.0
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‘Flotation reagents used

Weight per ton of ore~ treated, pounds

Roughing - Cleaning Total
Pine oll tgeeercneincnnnna . 0.12 -—— 0.12
Oleic @cid eeeiveennennnes _ .16 R .16
Sodium 01eate weeeevies.ss ' 40 — .40
Sodiun carbonate ......d .. .75 0.75 1.50
Sodium silicate veeeieosm —-— .40 .40

It hag been found that the amount o¢f reagents can be varied widely with-
out seriously affecting either the grade of concentrates produced or the re-
covery of WOz. In one test the concentrates produced contained 79 mer cent
of WO, as compared to 62.72 per cent in the preceding tabulation; the recovery
of WOz in the former test was but slightly less than that obtained in the
latter.

An analvsis of milling losses at Silver Dike indicates that the chief
loss is not due to included grains but is due to the inability of tables to
meke a high recoverv of the slimed scheelite. The method of crushing used at
Silver Dike emnloys- two.stages of Blake-tyve crushers followed by three stages
of rolls; this practice is designed to vnrevent the sliming of scheelite and
thercby decrease the loss in the tailings of the table treating the finer
portion of the ore. The experimental flotation work described indicates that
the treatment of Silver Dike ore bv flotation methods is feasible and that
the successful application of these methods would not only simnlify the wrepar-
ation of the ore for concentration by eliminating a number of the crushing
stages but would also increase the recovery of the WOz.

LABOR

When the mill is overated on a 2-shift basis, five men are required to
run the mine and mill crushing plants, tables, roaster, aerial tramway, and
accessory equipment. Two men are emnloyed on the rolls and crusher at the
mill, two are required .for the tables, magnetic separator, and roaster, one
man on the day shift overates the mine crusher, aerial tramway, and does
genseral repair work about the mill.

The'Wage scale for mill labor is $5 per shift of eight hours.
METATLURGICAL DATA,
Metallurgical data for a two months period in 1931 are eiven in Table 1.
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Table 1. - Metallurgical data

0Te MI1LEE urvsrnnrvnnasuncnansonens
Moisture content of ore .......
Days onerated vieueviieeveeeeeovesenananonns
Hours operated .per day eeeeeececsencans

esbeesee

P e et s et BaE e

" <a s

Average ore mwilled per 48Y vevesesucocrvonan

AveragevWO Content in mill feed LI A A ]

Averige WO; content per ton of mill féeed ... .

Concentrates Produced ceseeceeenss.
Analysis of concontrates: ,
" Tungsten trioXide «.eiieeseseesioe

Sulphur s.oveiea.. .

COPPOT v ibarasaanioriannnnnnns

WOz produced in concentrates seeeeceeeseee...
WOz lost in tailings seveeeevesenevesacoeass
WO; recovered (estimatnd) eueveoeneavsneeeas
Ra%io of concentration, tons into 1 ,ecicase
Net water consumption ver ton of ore treated

e 8 s e s e

LR A A A I N I BRI L

S eans

“ v

«eve per cent o..n

n.on‘coo~-o».(g-ptﬁ

" e

'..’. dry tons ¢ose
eses PEY Cent' I xyy
pounds

do

«vss per cent ...,

do
do

.o o8

LRI I

units of 20 pounds

do

eoe. DEr CONt Laus

¢ s 0

DI SRR N N A A I R

 tons |

L eves

LRI I 5 A 2K SC I I

E LI AN ]

L3R IO

LI

as e

11,140

48
16
24.2
0.8
16
20,062
73.38
0.17
0,003
736, 1
126
80.7
114
1.2

- cosrs

4 summary of milling costs for a two months' period in 1931 is given in
Table 2; distribution of labor,.power, and suvplies iy indicated in Table 3.

Table 2. - Summary of milling costs

Cost per ton of ore treated l/
Iabor Power Supplies Totals
Aerial tramway L I N N N $00104 $O-135 — $O.239
Crushing t0 3/4 inch ceevvereunens . 104 271 - 375
Crushing, screening, and conveying .339 422 $0.276 1.037
Tabling ® 6040500 e0PosEeERNROOOPIEOENSGES 0208 0082 — ‘290
Roasting, magnetic separation,

SACKING svreosnnuconvnonnnesnsons , 104 033 .162 299
Dewatering and pumping seseeveoees .130 +135 —— .265
SuDerViSiOn LR K B B I I I R S N R R 0066 e —— 0066
Miscellaneous ........ cearienerens 082 e 026 .078

TOtAlS wiverivuevonnsnsssansaren 1,107 1.078 0.464 2.649

1/ Direct costs only.
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Table S.H— Distribution of 1abor, power, and supplies

ert 0f t0tal GCOBY eevsvesssonsascrcnssnes

- T
Labor (per ton of dry ore¥: : -
‘ derial tramway. .. .........;Ll ...... PR man~hours eees | 0.151
Crushing b0 B/4 10CR seenssesessnneeeeees  36'  w.ee | 2168
- Orushing, screcning,and conveying e.e.see 80 7 e « 540
B 2N e V- N vesseraseanad do ceve 334
" Roasting, magnetic soparation, sacking .. - do e T L184
‘Dewatering and PUNPING sesveeveacnsacaaros do - pess 209 .
“Miscellaneous ........f...........::;;..; do cers .084
Tota‘l -.0“’.',‘!.""0.'.‘.;'l- “;."...I"‘ “d-o‘ .o 00 1 670
“Ore treated per 8-hour manrshift';;;";;. hong vees 4,78
PGWQT (per ton of dry ore): ' 5 o
: Aerial tramway. .......)1;12;;;.;;;;;;:;.. kilowatt~hours 4.45
Crughing to 3/4 inch o iu,a i'eene. Cievss o dor o ew.s | B8,91
Crushing, sereening and CONVEYINE eevevos ‘A0 ceses | 13483
Tabling veverveveaecacnns iieeeneenesesas do cens 2.66
Roagting, megnetic separation seevescocss do cens 1.08
DeWafering and PUMDING eeeseieccvorsaaons do cene 4.44
Total .tlnootun-.voi»c.lo'b,--owclv.f-v;nn.-ot dO “cs e s 35037
Labor, part of total cost .....;..:.......;.;;.;;;.zﬁer cont ..... | 41.9
Power'pa‘rt Of tota]— COSt ”..‘“v?:‘."..".'?......;.""" | dO s 0 80 4-'0.7
Supplies; G0 eaees | 17.4

10804
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ELEVATION

Plan and elevation of roaster

Figure 3






