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Nev-Tah 011 and Mining Company
Gazette Bullding
Reno, Nevads

Attention: Nr. A.L. Damon, General Manager
Dear Sir:

The following are the screen test results on Stormy Dey
ore treated at the Toulon Mill of the Wolfram Company., Samples
taken on the last two days of operation in January 1955, but
assumed to be representative of the 1257.55 wet tons of ors treated
in the above mill, as followa:

Stormy Day Mill Headsa
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0116754 W05,
A head sample of sbove ore assayed 0,L7% W03,

A special sample of Stormy Day ore marked "Stope A"
Yielded the following screen test results. The sample was crushed
thru 10 mesh by laboratory squipment at Nevada Masa, It was
screened oftener than would be done in standard mill practice,
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Jelster Hindesred Settling Hydraullc Sizer. The deslimed and slzed
spizot sands would so to tables and the slime overflow to a thiclener,
\ diaphramm pump would deliver the thickened product to the flotation
circult. The thickener overflow plus the table tailing would go to
waste dumps, together with the flotatlion tallinge.

After hydraulic sizing the amount of table middling would
be very small compared to the middling result from an unsized table
feed and would be returned to the rod mill.

Nevada Massachusetts laboratory reports 0,74 total sulfur
and 0e02% water soluble sulfur in Stormy Day mill feed. The sulfide
sulfut combined with iron would mesn a 1¢2% Pyrite or 1483%

Pyrrhotite contentes Not more than half of the above aulfur would

go into the flotation feed and this might be depressed in the
scheelite flotation step and go out in the tailinze. Any residue could
be burned in drying the flotation concentrates That part of the
sulfides recovered in the scheelite gravity concentrate would be
partly burned in the drying step, and eliminated by th- magnectic
senarator,

The gravity concentrate could, of courss, be passed thru a
simple flotation sten which would eliminate any contained fine sulfidese.

One advantage gained by hydraulic siring would be the elimi-
nation of apatite (phosphorus) and fluorite from gravity concentrntes
Scheelite has a specific gravity of 6,0; apatite and fluorite each
have a Spe Gre of 342, n spread of 2.5 wnich is enough to assure those
ninerscls landing in middling or talling.

There nover was a rejection or penalty imposed on account
of phosphorus in levada Massachusetts gravity concentrate although we
collected as much as 2,04 P in our flotation concentrate, Apatite and
fluorite have a comrnon caleium ion with scheelite and, therefore, are

floated with the same reagents, Acid treatment eliminates the apatlite
but not the fluorite.

For acild treating a flotation concentrate at Toulon, I
suggest a duplicate of the first acid treatment plant we had at
levada Massachusetts as it was cheap to install and definitely more
efficient than any of ths modern plants I have seen, There was
practically no soluble loss of WOy in the acid dicestion step nor
dust loss in the final drying stepes Flotation concentrate was
accurnulated in bags end treated by two men in two days at the end
ol cach month, then mixed into the gravity concentrate whiech 1t
ecualled in grade and »nurity.

I suggest the addition of two half-sized Deister Concen-~
trator Co. slime tables to the flotation step., One table would
retreat the flotation cleaner talling and recover a large part of

the contained sacheelite as a gravity concentrate, This would reduce
flotatlion talline loss,




Tne other table would treat the scheelits cleaner
concentrate. The operator would have z continmucus check on hisg
flotation efficiency. He would learn where to hold his depreasants,

. such as quebracho, so as to get optimum grade of concentrate and
recovery. The superintendent or manager could judge the elfficlency
of the flotation operstion with one glance at the tabls. The
tailing from this table could be returned to the conditioner st the

" head of the rougher filotation circuit and the concentrate would be
acld treated, The flotation table tailing could also be accumilated,
dried and sold to a refinury using high temperature steam and
pressure in an autocluve charged with a solution of soda ash and a
product such as the above but containing less than 109 W03e

Automatic density and automatic pH (alkalinity or acidity)
control should be applied to the flotation feed in the flotation
conditioncr,

The concentrating tables could be worked over so as to
yield a hicher grade concentrate and recovery, Since there are no
"platos” in the present Deister tables, the longest riffle should
be clanted up about 2" from a line parallel to the direction of the
head motlon throw an? all the other »iffles laid parallel and at
least 2 or 3 inches apart. The concontrate discharge end of the
declt should be about 3/F" above the nead motfon end of the deslte
That means the whole understructure including the head motion will
have ‘to be slanted un,

I suggest lsavinz one table as is and inserting a Weinig
. dedge with a 5/16™ 1ift under the deci- covering, The Aeinig iVedge
has been used with definite advantagze on Wilfley tables. MNine &
Smelter Supply Comnany, Denver, Colorado, supvly themn,

: I we assume the 1257,55 tons of Stormy Day ore contained
5% molsture there would be 0287 tons of water snd 119,08 tons of

Ary orce 1190458 tons of dry ore at 0,177 @03 would contain 61,5

units of W03,

3 11915 1lbs. of dry concentrate e-u-ls SeI575 tons which
707 WO3 would contain 17,0 units of 1034

TUle5 = 117 = 1'"'u% units in the tailing

119,68 - 5,9577 ~"weight of tailing - 1185,.72 tons

1L4.5/1188072"- 0,122% 504 in tailing or by
formula, 70.,1% extraftion.

A roush estimnte of cost and time to bring the present

Toulon plant up to date would be 3$°0,000,00 ans i months time,
starting nov,

Respeetfully submitted,

&

Geor:e’ Crerar.
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Doeyr Bipr:
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follows?
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The April mill run of 810 tons of wet ore, less 3¢ for
. moisture, left an estimated 785,8 dry tons which contained 01164
W03 or 3.61 tons of W03, 760L# of concentrate which asssyed
67.84% W0y = 2,56 tons of W03, 2,58/3.61 = 71,5% recovery on
this lot of ore.

Fhe reason for the lower recovery and greds of
concentrates in the April run is the finer scheellte and heavier

gangue,
C BRI Getchell snd Toulon Eco cs on 3to Oret
Geatchelil
810 tons laess 3.0% moisture ® 310 - 24,3 -6585-7 tons
dry ore; & 80% of assey = 0./6 x 0,8 ® 0,368 unita per ton.
@ $,7.00 per unit = $47,00 x 0,368 x 785,7 = $13,592,60
Less trestment 810 tons 6 $6,00 = §;,860,00
Frelght East. $5.00 =810T 6$5,00 = _1,050,00 8,910,500
Net Hill Returns - $ 1,,682,60
Toulon
. 7857 dry tons @ 71,7% extraction = 0,715 x 0,46 x 810 =
262:14.1 Units @ $62 = $16,517.42

($63 - §1 Phos, Penalty
Less treatment 200 = 8101§g.00=&6.

%Bo.oo
«50= 2,83%9,00 ~92315,00

" freight @$3,50 = 810x
Net Mill Returns $ 7,202.42
Deducting Getchell Net Mill Returns $ L, uB2.60

$ 2,619,682 1n
favor of Stormy Day shipping to Toulon.

Crushing and G@rinding at Toulon:

I estimate one 3'x8! Karcy rod mill would have a capacity
of approximately 125 tons daily from =1/2" to = 28 mesh if ths
Gyrasphsre thru product should be fed directly to the rod mill,
However, scresn teats have shown that spproximately 50% of the
Gyragphere thru product is already wimus 20 mesh; therefore, if the
Gyrasphere secrees overaize only skemld be £ad to the 3'x8' rod mill,

the total mill ecapacity would be approximately 200 tons per 2y hour
day or 125 tons in 2 -~ 8 hour shifts,

L 2
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. On the basis of operating the mill with two shifts and
treating 125-130 tons, there should be approximately 50 tons of
=200 mesh solids in the hydraulic sizer overflow which would
constitute feed for the flotation step,

Deducti 50 tons of flotation feed from the 130 tons
would leave about 00 tons of sands 4o be silzed and distributed
between 5 or 7 tables, which would be a moderate load for the tabless

The Delster Laundcr Type Hydraulic Sizer installation will
consume 50 - 60 Gpm of water, as the ore hers 1s heavier than normal
ore and each of the 5 sorting bowls should be supplied with a flow
meter in the hydraullic water pipes -- the control valve to be in easy
reach of the operator on the table floors This may be done by running
the main along the floor and vertieals up to the sizer bovls with the
floats In the graduated glasa tubes in Tront of the operator. The
graduations would be in gallons per minute from 5 Gpm to 20 Gpm.

With thls set-up, there is no danger of a competent operator turning
on too much water or too little. The table will be a sonstant
indicator of the right amount of hydraulic water.

The Deister hydraulic siger 1s equipped with a aisc spigot
discharge valve with graduated openings., This makes it possible
to change the spigot openings from the table floor by means of an
oxtension valve handle, In the event of an increase in any spiget
. product that threatens to plug the apigot the operator turns the dise
to a larger spigot opening, or if slime appears on the table the dise
1s turned to a smaller opening,

Regardling flow meters, it is my belief that flow meters on
table wash water 1lines would very socon pay for themselves in higher
recoveries, There 18 no questlion but that tnere i{s an optimm flow
of wash water for each table treating a sized product. An uncontrelled
wash water generally means more scheelite in the muddling,.

The spigot products from the hydraulic sizer will be of
comparatively high density and water will have to be added to the
table feocd. The amount of water to be added to the spigot products
will vary; for example, a =20 mesh table feed should carry 2-1/2 - 1
and finer feeds about 3 ~ 1, Wash water should be 8 = 12 Gpm for
204 feed and about 7 Gpm for -60M.

Since gravity concentration yilelds the highest grade and
definitely the cheapest tungsten mineral concentrates, effort should
be made to make the operation as near preclsion as possible,
Flotatlion, in my opinion, should be considered as a scavenging step,

There 1s a spread of 2,8 in specific gravity betwesn
scheellte and flourite and apatite, and a spread of 2e5 betwean
scheelite and garnet., With efficient classification and tabling

.. nearly all of the above three minerals should go into the tailing.




Garnet ending up in primary table concentrate and
middling 1s a source of loss as middling and magnetic separator
discard go to regrind, and that means that part of the carried
- scheellte 1s certain to be ground too fine to be recovered even
by flotation. Therefore, the hlguer grade concentrate snd the
definitely lesser amount of middling made from a hydraulically
sized table feed, the lower the overall tailing loss will be,

Hydraulic sizing is definitely improved by eliminating
the slimes and passing the sands only thru the hydraulic sizer.
In discussing this matter with Mr. Kellogg Krebs, I lsarn we can

et a L" Krebs cyclone that will serve the Toulon operation

%at present tonnage) for $750,00, which is $250,00 less than the
regular price. Delivery could not be made, however, before the
end of July,

By eliminating the slime ahead of sizing, it 1s probable
that the talling from at least 3 of the tables could be sent
directly to waste.

If the cyclone is installed, the cyclone overflow will go
directly to the thickener to constitute the flotation feed. The
hydraulic sizer overflow = which will carry a material amount of
fine solidas - could be pumped up to serve g pulp diluting water
ahead of screening and as wash water on the screen,

The ;" Krebs cyclone will take 5 tons per hour and water
up to 60 Gpm, If the 5 t.pe.he should go thru the screen at a
density of 3.1, the water would amount to 60 Gpm, The hydrauliec
sizer could use 60 Gpm, but part of this water would go to the
tables thru the sizer spigot, The pump taking the classifier
overflow would be equipped with a branched discharge. One branch
would end in a float valve in cyclone feed pump and the other branch

would carry the surplus water to pulp dilutlion ahead of grinding and
screening,

There should be flowmeters in this line and in any fresh
water line dsliverinc water to this circult,

After the installation of a rod mill and one set of rolls,
the hourly tonnage could go up to 8 or 9 tons per hour which would
probably require the addition of another L" cyclone,

The cyclone overflow would carry but little scheelite that
might be recovered on a table; in this respect it would differ
materlially from the overflow of a rake or spiral classifier, More
very fine scheelite would be recovered in the gravity concentrates,




Jigging:

There 1s a Richards Pulsator Jig on the top floor of the
Toulon mille I believe that jig can be fixed up to deliver a nearly
finished hutch concentrate. A fine jig screen, 1l mesh, would have
to be installed and a bed of 10 or 12 mesh shot ene inch or possibly
more on top of the screen, The screen would have to be divided into
compartments, say 2" apart, to keep the bed from shifting, There is
no suction on this Jig except when the hutch is opened to discharge
concentrate,

If the #1 set of rolls should be maintained in the circuit,
the jig should do a nice job on the thru product, The pulsator
tailing could constitute the feed to the screen, which could be
35 mesh instead of 28, and the oversize from the screen would be the
rod mill one pass feed,

The 35 mesh undersize together with the rod mill thru
product would be the feed for the hydraulic sizer, The sizer overflow,
which should be 95% -~ 200 mesh, would go to a thickener to became
flotation feed,

The flotation steps are outlined in the submitted flow
sheet, There is, however, one step that was omitted in the flow
sheet and thet would consist of automatic reagent controls,

An automatic density controller would be the first step in
automatic reagent feed control, This step will require further study
and could come later if the life of the operation warrants.

Flotation:

Ions of elements exposed on the surfaces of the crystal
latices of the minerals combine with certain reagents used in flotation
practice to form water repellsnt or water avid surfaces. The rate at
which these reactions tske place 1s related to the concentration and

temperature of the pulp, which is the main reason for constant
density control.

Also, certain reactions are complete or incomplete varying
wilth the degree of alkalinity or acidity of the pulp, which 1s the
reason for automatic pH control, At pH 9,5, using soda ash as the
source of alkalinity, the highest amount of scheelite would be
recovered by flotation but it would probably be low grade - around
25 or 30% W03; however, if you increased the alkalinity up to 11,5 pH,
the recovery of scheelite would be very low, if any. If you raised
the alkalinity from 9,5 - 10,5, the degree of alkalinity would be
10 times what it was at 9,5, It 1s practically irpossible to hold
the degree of alkalinity at any fixed point mamually, That is the
reason for automatic pH control, There must be a point where




recovery and cost lines cross -- a polnt where tailing losses and
reagent costs would offset the gain from a higher grade producte

Sincc anatite and flourlite have the same calcium ion as
scheelite, they tend to float with the acheelite, Apatite is a
phosphorus bearing minersl and therefore must be removed by digesting
the flotation concentrotes with diluted hydrochloric acid., Apatite
18 soluble in a dilute solution of hydrochloric acid of pH 2,0 but
flourite 1s not. Sulfuric or nitric aclids rust be used 1f it 1s
necessary to remove flourlte.

Acid Treatment of Flotation Concentrate:

Equipment:

1 Digestor Tank, wood stave 2-1/2" thick, kiln dried, A
good dimension for a small operation would be it or 5' inside diameter
x Gt or 6! deep., Acid proof the digestor by applying 2 or 3 coats
of a comparatively soft asphaltum that can be supplied by Standard
011 Company. In starting the acid proofing, go over the inside of
the tanlc with 2 blow torch ahead of applying the hot asphaltum.

After the first coat has set, repeat with blow torch or electric
hester to warm the inside of the tank before applying the second and
third coatse.

4 heavy cast iron 3" centrifugal pump will serve as an
agitation, The suctlion will consict of a piece of L." pipe passed
thru a tight hole or gland arrangemsnt in the lower side of the
tank, 12" or 15" above the bottoms After a L" ell is screwed onto
the end of the " suction pipe, the open end of the ell should be
centered on the center of the bottom. A nipple on the end of this
ell should extend down %o within 2" of the bottoms The ell should
be on a loose thread on the suction pipe so that the nipple can be
turned up or down by a chain or rod attached to the nipple and
extending above the top of the tank,

A 3" discharge pipe from the pump connects intoc a 3" header
that extends across the top center of the tanks From the header,
2 - 2" pipes terminating in street ells extend to the bottom of the
tanke The street ells rest on the bottom and point in opposite
directions so that when the pump is operating, the contents of the
tank go into a swirling mass, Tees are used instead of ells in the
header pipe connections, A 3" valve is connected into the pump
discharge column and 2 = 2" valves are connected into the drop
agitator pipes. A 2" nipple, valve and hose connection is connected
into one end of the header so that the finished charge can be pumped
to the filter tank, or water or compressed air can be used to clear
either the suction or agitator pipes,.

wbe




Filter Tank:

The filter tank can be 6, 7, or 8 feet in diameter x 2-1/2'
deep inside, Staves and bottom can be of 3" lumber treated with
asphaltum of the same grado as that used on the digestor and applied
in the same way but on both inside and outside of tank and bottom,
as this tank must stand a vacuum,.

The vecuum can be made by a 3, l4, or 5 inch triplex pump
connected into the bottom of the tank by a 2" suction pipe and nipple
into 1/2 of a flange union bolted onto the bottom, plus heavy cast
washers on the inside bottom of the tank,

The filter tile are about 12" square x 1-1/2" thick and
made to the specifications of the tank dimensions, so that the
outside tile conform to the arc of the inside circumference.

Hard burned common or fire brick are set on edge on the
bottom of the tank so that the top edge of the brick completely
closes the bottom of the joints between the tile, Around the inside
circle of the tank, the edges of the tile may have to rest on a
1/2" strip of lumber to hold the hot asphaltum seal, Hot asphaltum
or sulfur 1s used to seal between the tile,

Remember this: Do not charge the pulp into the filtering
tank until water that has been flowed into the vacuum space under
the tile has risen up thru the tile and stands at least an inch above

the tile. This procedure has prevented blinding of the pores of
the tile.

Operating the Acid Treatment Step:

Assuming the digestor tank is 5' or 6' deep, fill it half

full of water, then start the pump and charge in the weighed quantity
of concentrate, -

Follow by adding acid carefully, If the concentrate is
low grade, it will be high in calcite and the froth can rise so fast

that 1t will boil over, Acid should be added with %L_J: DOORS AND
WINDOWS OPEN as the gas is heavy and 10 or can be deadly.

A small pump, pumping a steady stream of pulp up into a
500 ml beaker in which the electrodes of a pH meter have been immersed,
will give a continuous reading of the acldity as the calcite 1s
dissclved. ‘hen the pH stands at L,0, the acid may be shut off as all
the calcite 1s in solution as calcium chloride,.

The beaker 1s so arranged that the overflow runs back
into the tank,




Turn suction nipple up and allow contents of tank
to settle claar?umghe addition of a small quantity of a 2% solution
of Dow Chemical Company Separam #2610 helps to speed up the settling,
Add water to tank half full, agitate, settle and decant, Repeat this
step a third time.

To the concentrate in the digestor tank add an equal
volume of water, turn suction nipple down and start agitation again,
Add strong murlatic acid = 32-3h%phydrochloric acid (HC1l) until the
pH reads 2,0, and hold it at 2 or down to pH 1.5 until the blue
ditungsten pentoxide shows in the circulating pulp. The blue
pentoxide indicates the apatite has been broken down and the
phosphorus 1is in solution. Do not allow the pH value to drop to a
PH 2.5, as phosphoric acid will begin to recombine with lime and
other olements and reprecipitate again,

On the pH meter scale #7 1s neutral = neither acid nor
alkaline. On adding an acid as the acid concentration increases,
the numbers decrease, For example, pH 2,0 is 10 x the acid strength
of pH 340+ On adding alkalis (bases) the mmbers increase with the

addgtion of a base; for example, pH 9,0 1s 10 x the alkalinity of
pH 8,0,

When the blue ditungsten pentoxide (W205) shows in the
pulp in agltation, add a gallon or two (or thres) of commercisl
Pyridine 52 to the charge and start pumping into the filtering tank
thru the hose fastened to the nipple extending beyond the gate or
plug velve on the far end of the horizontal part of the pump
discharge line,

When the charge has been tranaferred to the filter tank
and the digestor tank 1s fairly well cleaned out, the charge in the
filter tank should be leveled off if necessarye Ordinarily, by

proper use of the hose while charging the filter tank, leveling will
not be necessary,

The pH value should still be 2,0 or an acid concentration
above 24F to be sure that no phosphorus reprecipitates, The blue
pentoxide solution should be replaced by a yellow=brown Pyridine-
tungsten complex, Stop agitator pump and close valve on suction line,

Open the valve on the triplex pump suction line and start the
pumpe The filtrate can be discarded., As soon as the filter cake in
the tank 1s dry, turn water plus acid to pH 2,0 to a depth of 4" - 6"
over the filter cake. Open suction line valve and start pump again,

Repeat with one more (second) acid wash as before,

Tne third wash will be water alone equal to the thickness of
the filter cake and this wash is made for the purpose of replacing the
acid residue in the filter cake,

=8~




The two acid washes are necessary to prevent the
Pyridine-tungsten complex from hydrolyzing and going out with
the filtrate,

If a pH meter is not avallable, or the one that is
avallable happens to be out of order, a solution composed of
dearts water and 1 part standard muriatic acid will make a

7% hydrochloric acid solution thst will have a pH value of
approximately 2,0 = !,07 Sol. HC1,

By doubling the strength of the phosphorus lcach aeid
to 1/l; standard muriatic acid in 3/l. water, 1 hour to 1-1/2 hours
agitation will reduce the phosphorus below penalty limits.

After the final wash (the water wash) has been drawn
thru the filter calke, the cake is ready for drying and mixing into
the gravity concentrate, This can be done by feeding the dried
flotatlion concentrate into the stream of gravity concentrate as it
1s elevated to the bagging bin.

There are several different ways flotation concentrate can
be dried without dusting. One is by use of an outside fired tube
of 12" or more dlameter with a L" pipe, sealed at both ends, full
length inside to roll with thse large tube and flatten wet nodules
of concentrate == substantially the identical set-up we had at the
Nevada iass, Coe pilot mill, That tube was equipped with stacks at
each end so as to balance the draft to Just enough to carry the water
vapor and volatized reagents out. The installation at Nevada Mass. Co,.
pilot mill was practically dustless. The tube in the talling mill
at Toulon can be converted into a duplicate of the foregoing Nevada
Mass. Coes Installation,.

A steel trouch in a half circle 1l"=16" dismeter x 20! long,
equipped with 2 screw to fit could with the screw be connected to a
low V=high amp, current that would ralse the temperature tube to the
bolllng point of water, which could be installed in a closse fitting
insulated housing and stack at the discharge end. Natural draft
would carry the water vapor out as formed, The temperature would not
be high snough to cause distortion of the parts and the draft would
remove the water saturated atmosphere, so that drying would take
Place rapidly and without dusting, The outside of the tube could be
Insulated so as to prevant the waste of hent and the housing
dlcpensed with, 4 gentle current of alr from a fan wouli speed up
the drying,.

A wilde steel shallow launder hsated electrically and driven
by a vibrator would be dustless, The same e juipnent could be hea*ed
with oil inslds >f an insulated housing which would be practically
dustloss, This 1s tho sot-up used to dry light, fluffy molybdenite
concentrate at Utah Copper,




Miscellaneous:

Screeﬁigg:

The present Hummer scresn instellation is, in my opinion,
neither economical nor efficient, Checking baclk for a year, I find
the average 1ife of 588 and 833 sereens has been about 10 days =--
approximately 1,000 tons each. Yhen the screens are removed because
of failure, approximately 30% of the screen area has been blinded by
fuse and wood fiber,

It seema %o me now that I computed a 1life of approximately
18,000 tons for Callow Screen belts at the Nevada Mass. Co.

Taggart reported each of 3 units in the old Magma mill
were equipped with a 1l mesh Callow Duplex screen operating in closed
circult with a Marey ball mill, Each duplex passed 250 tons daily
and carried 127 tons circulating load, Feed contained 0% solids
and 300 gallons per hour. Wash water & 6,0 Gpm,

Life of a bronze Ton-Cap screen was 90 days = 22,500 tons,
One man can replace a Callow screen in 5 minutes, No down time as
feed diverted to other screen of ths duplex., Approximately
L5 minutes and two men resuired to replace screen on Hummer and mill
down durlng pseriod,

- Efficliency of Magma Callow screens in removal of
undersize = 89%,

Estimated Effect of Flotation Concentrate Grade on
Lconomics of Acid Treatment.

Assuning an 0,5% WOy mill foed yielded a 12,5% W03 flotation
rougher concentrate and an 0.825% W03 talling. The following
treatment 13 based on the evidence that grading up a flotation
scheelite concentrats by cleaning the roucher froth in a separgte

step simply bullds up the grade of the tailing in proportion to the
grade of the cleaner concentrate, as little or no scheslite 1s

- recovered from a cleaner tailing returned to the rougher circuit,
Theore must be a point where the cost of acld treatment will more than
off'set the value of W03 in the tailinc,

On the basls of a 12.5% W03 rougher concentrate (15.6% Cawo), )
containing 5,07 impurities == mainly insoluble -- there would be

(L00 - (15.0 ¢ 5,0) ® 79% calcits and apatite which would have to be
eliminated by acid treatmont.

=10=




Approximately 240# of commercial (33% HC1) muriatie acid
would be required to disaolve the calcite-apatite minerals and
maintain the acid soluble elements in solutions Therefors,
2¢6 x 20 x 79.); = [[230# acid = 2115 tons of muriatic acid per ton
of concentrate, which, 8 $50,00 p/ton delivered, would amount of
$105475 p/ton of rougher flotation concentrate acid treated,

On the basis of a 12,5% WO rougher concentrate and a
04025% WO, talling, the results would be:

12,5 - 0,0 & 2 = 26.2: 1 ratio of concentration

L] & * -

L ]
%%%.5_39% - 1250 . 95,59 extraction
20¢ X . ®

OeS x 04955 ® 0,11775 units WO, recovered from a 0,5% W0,
mlll heads in the form of a 13. 4 W03 concentrate,

0st775 x $63,00 = $30410 gross mill value of heads.

¥105475 = $l,1F cost of acid p/t mill heads.
2042

$30410 = $].,1F @« 25,95 net mill value p/t heads after
acld tresatment,

After acid treatment the concentrate should consist of
approximatsly:

The 7% scheelite = 6 0,20% W03 & 25,254 1nsoluble,

Thls product could be graded up by tabling or a separate
batch flotation steps Also, it is probable that the insoluble content
of the rougher frotih could be reduced in practice,

_ Assuming a rougher flotatlon concentrate to contain 25,0%

%03 and ylelding a tailing averaging 0,05% W03, the concentrate woudd
consist of 25,0x 1,2l = 31,09 CaWd), 5,07 insoluble and other impurities
and 6,04 caleite and apatite, which would have to be dissolved by
comuercial muriatic acid (33% HC1),

bl x 52 & 1,66 tons of acld @ $50,00 = $83,00 = cost of acid
2
p/ton of concentrate,

Ratlo of concentration on the sbove would be 55,L)i:1 and
extraction 90,2% % 0e5 x 009042 ® 0,1451 units of WO p/ton of ore,
0,151 x 463,00 = w28e[l1 = gross mi1l value recovarea rer ton of ore.

8%.0 = $1.50 = cost of acid p/ton of ore,
o/l
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3284111 = $1,50 = 526,91 gross value of ore after deducting
the.cost of.acid, a difference of 20491 = 26,10 = $0,81
p/ton of ore in favor of the hizgher grade concentrates,

Assuming the productlon of a 5040% W03 rougher flotation
concentrate and a 0,10% W05 tailing ahd assumigg the
concentrate to conaslst of 62,09 scheelite (50,0% W0O3)!

5,0/ Insoluble and other impurities = 100- (62 @ 5,0) =
33,0% calcite and apatite.

0,055 tons of acid would be required p/ton of concentrate,
which, at $50,00 p/ton = 42,90 for acid per ton of
concentrate,

Ratio of concentration = 12(.e75:1

Ixtraction = 80,167 = 041407 W05 p/ton of ore recovered;
Dot X 303,0 = 325,70 zross recovered value p/ton ore,

%0635 = cost of acid p/ton of ore when producing a 50%
W03 concentrate and a 0,10% W03 tailing.

856,00 - 0433 = $2l.80 gross value less cost of acids

526491 - $20.400 = ;32,11 p/ton of ore in favor of producing
the 25,0% .03 roucher concentrate and acid treating it.

There 1s no doubt but that there 1is a point where the cost of
recovery crosses the line of financial returns.

In order to attain that point there must be an automatic
control of pulp density and reagents in addition to automatic pH
control, which is an established and successful procedure, It is
certain a lower grade flotation concentrate will result from feeding
2# of oleic acid-elastoil mix when 1# would be ample; also, 1if 1# of
above riix is beings fed but 27# are needed to effect recovery, the
tailing loss will go upe

Althourh the mill feed can be fairly constant, there can be
considerable variation in the amount of flotetion fesd (slimes) in the
ore as delivered from the mine, as well us that made in the grind,

As thers 1s no practical way of continuously determining the
solids directly in a pulp flowing in a launder or pipe, it rmst be done
indirectly by measurinc the added water to maintain a constant density.
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If the flotation feed (slimed solids) increase in quantity,
the density controller opens the water valve to admit more water to the
pulp to maintain the constan: ratio of water to solids., If the ore
going thru the nill happens to be coarse and hard snd less flotation
feed (slime) is made, the density controller acts to cut down the

added water - therecby mainteining a constant density,

T believe 1t 1s entirely feasible to connect the motor
driven reagent feeders thru a Variac rheostat attached to the density
controlled water valve which is opening and closing as the solids VAIY.

In an all flotation mill, the
activated from the weightometer feeder,

reagent feeders would be

Possible Improvements in Gravity Concentration.

Assuming the co
hydraulically sized feed,
to be considered,

neentrating tables are supplied by a
there are still further possible Improvements

For example, I believe groove riffles would recover more
scheelite than the standard practice of using raised riffles. This
would be particularly true in the finer sizes which in standard
practice are maintained in a continuous boll from one riffle to
another with no opportunity to settle onto the table deck, The pulp
passing over the table 13 a high density mass that retards the
settling out of any particles - differences in specific gravity are
reduced a3 the density of the noving mass increases,

If the pulp moved smoothly across the table de
particles, large or small, would cert
extraneous forces such as lighter minerals and wash water would have
but one surface on which %o act, If in suspension in a moving maas of
pulp, forces are acting on all surfaces, The mineral must be on the
deck surface in order for the table head motion Lo push it into the
concentrate band and from thers to recovery,

ck the heavy
ainly contact the deck where

If minerals movin
groove, the contents of which are mobile
declic, the heavy particles will settle to
crowd the lighter particles to the surface where they will be washed into

middling and tailing. This is an application of the basie principle of
sink-float concentration to fihely ground mineral,

Z across a smooth table deck slide into a
due to the action of the

the bottom of the groove and

Most of the ccheelite recovered b
the first few riffles, Whatever 1s caught
washed over the upper riffles and has settl

accident, 1In preasent day practice there is

Y gravity is recovered by
by lower riffles has been
ed in the lower riffles by

no materlal change in

the spacing or size of the riffles,
seems to me there

distance between r
chance to level of
settle thru
the nearest

1ffles from the ton
I between riffles
the pulp f1lm to the dec
groove or riffle.

1%

Even using raised riffles, 1t
recovery by increasing the
down so as to give the pulp a

and allow fine heavy material to
k and move along the deck to




There is a 2'x'i' laboratory size tavle at Toulon that
could be set up to take a cut out of the feed to any of the mill
tables. Experimental decks could be tested on the laboratory
table and the results checlked againat full size table by sampling
and assaying the oroducts of boths It would take some rigeing
up to do this at Toulon, but it could be done.

There is the possibility that by two-staging the over-
flow from a Krebs cyclone that two separate flotation feeds might
be made; one of very fine crystalline natter, =325 mesh sands,
and thc other of mainly colloidal matter which would require a
different treatment. '

There are calcareous accretionz on the Toulon tables
alonz the contact of the riffles and deck. These rough areas
could cause losses by retarding the movement of concentrate along
the riffles and, also, causing local boils in the pulp - stirring
fine concentrate back up into the pulp on the way into the talling.

Cereful scraning, so as not to rough vp the riff
and tne use of a 10° solution of murilatic acld would remov
abovo-mantioned mattar,

les
e
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. Respectfully submltted,
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GRAVITY MILL

wemco Table No. L Ser. No, L2-10L3F

Wemco Tabla Ko, h " " h2o-30h3B
mable Motor GF 1-1/2 AP 220-LhC Ser. No. g578a02
Tabhles Motor GF 1=1/2 BP 2en=-kho " " ©§18023

Plat-0 Tables Belt driven

Plat-0 Self J'ling Haads

Magnetic Separator

wheslbarrows for separetor relects

12 x 1% Foaster Tubs with oil burner

12 inch alevators ul Teetl

Q tneh Slsvateor 30 feet

6 inch Tlsvators 30 faet

Gallsgher 2 z2ll Flotation Machine

Motor Float Drive G2 & HP 220-LLO 7IPM 1735 Ser. No. BR11561

16 x 26 Rod ¥iil f{concentrate regrind)

20 inch x B feet Screw Classifier

A111a-Chalmers Motor Gear Reduction ° L

cmell Belt Conveyor conc. dewatering classifier to waste

Pairs All!s-ChslmerskRolls 1k x 2L

Palr Stearns-Rogere Rolls 1h x 2h

Roll Drive GE Motor 75 HP, RPM °CO, Ser. No. 6F.1
pulley, 1 used - 1 new

Krogh 1-1/0" pump Allis Chalmers motor 1-1/2 HF 220-1:40 RPM 17hO
ser, No. &677GLK

makla Drize westinghouse Motor 10 HP, 3°M 1140 Ser. No. 2319872

Yet Trormell Screen

Single Callsw Screen

10-foot Cone

f-cell Sizer

rurtis Comrresscr, wagner Motor 1/2FP, RPM 1725, Ser. No. IU

Inger=o0ll Fani Mctor Fump Ser. No. 2PVH10. Motor 10 HF, 220-4L40 V.,
RPM 172, Sar. No. SL1677

2-ton Thain Blcckas

1-tcon Chain Blocks

Brsun Pulverizer Typs UA, GE Motor 1-1/2 HP, 220-hLC V., RPM 17LO,
Ser. Nc. ShOhlud

Denver Fire Slay To. Crusher No. 2, aw Motor 1-1/2 ®P, 220-LLO,
roM 17,0, ser. No. 5431106

watson Generstor XWS Amps. b0 Velt 12€ RPM 11L0, Type AWPF, No.
22)1i2 Westinghouse Mctor 7% HF, RFM 1725, Ser. No. 2130658

GE Magnetic Switchas 73 HP, LLO V., No. GR7006DLOH

Square D Motor Switches Lo 7% 9P Type KXR1

GF Starting Compensator Type 1, Form X, 100 HF

De-ion Linestarter Slze 2 Style 9392074 westinghouse

GE Motor 2 H? RPM 1150 Ser. No. 3099} 89

Powar Hacksaw

T

1 Extrs paper
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Sterlinz Grinding Stend ¥No,

® x 14 Steel Thickenaer Tani

A x I Wood Thickensr Tang

Tolsdo Flatform Scale Style 501 No. 717583, Cap, 2350

Ppimary Tranaformeras £600 V., o Lo el

Lizhilag Trenaformers on nols aljacent to substatl on

Tyler Hummer Slactric Ccreen ' x €' 2-gurfazs Ser, ¥o, 115uz2

cutside Crs Bin for odd lot cres, togeilver with conveyor belt
from arushing plant

”la“kazn “aazsnt Feesders mounted neer concenirais flotaticn section

lLennex Furnsce (for mill equipment witﬁ oil burner, electrically driven)

txy Flectrls welder, Type H2A3, LUC V. th leads for same

Thnor Tlectric 2-wheel zrinder complets wl th stand for same

tcatylans wWelding & Cutting Unit complete with Igniter

Small Syntron Pasder lcc2isd near pump IuUmp

Bendararl Jigzs ZL" Ser. ¥No, 380

W0 to 110 Volt Transformer located near Tylsr scresn

511 Stecrage Tan¥, tank car tyee, 1ccaved nsar spur track and
markel "Rare Matals “orporation”.

19" x 20" Pappell Jew Crusher driven by 4O HP GE Motor with
milttplex Vbalt drive to crushar

+
L -
Conveyor located above rslsmlith secondary crusher app*oxima ely

Aoms Coot Blower with slectrlc motor - Vbelt drive

Main flevatcr Drive Falk weduvel, motor unit

3" 4ilfley pump driven by U. S. Elsctric Motor, 10 HP
in main pump zump

]
}-d

Crushinz ant

malsmith Orusher, westinghouse Motor 2€ HP, RPM 865,
©ginhanke-Morse (nduction Motor 3Stsrter No. c62f) 30 to LO HP

2 f5ct x A fcot Pan Tonveyor

t+e-lgc Sreed Gear Reductlon Motlor 1-1/2 HP, RFTM 450, Ser. Nc. no27

14 ineh 60 feet Conveyor Bell '

12 in~h =lavator Bualt LO £t. center
€/16 ®Punched Trommel Screen, GF Motor,
westinghouss Auto-Start € to 10 HF, No. 5210354

12 » 27 Fine Ore Bin, wooc

Pan Conveycr (apare for maln ore grizzly) nc power
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TATLING® PLANT SECTIC

il LA N

Plat-2 Tatlias :

Self-C1line Haads, Westinghouss Motor 1-1/2 HP, 220-4L0 RPM 113L
Sar, ®o, 117EMRT7T Reoves Drive No Pulley

G¥ Moter 1-1/2 HP, 22n-LkN RPM 1125, 3Sar, No. 93454803 Reeves
Driva Vo pullew

westinghouse Motor 2 HP, LLO RPM 1140 Ser. No. 1332409 Reeves
Drive Pulley

Westinghouse Motor 2 AP, 220-LL0 RPM 1150 Ser, ¥o. 113217
Reavas Drive Pulley

EIMC? Ball il “omplete with liners and balls and U drive GE
Motor 100 HP., RPM 720, Ser. No, 252006 OF AC Drum Switch

Pairs Doubls “allow Scresns Incomplete - some parts in gravity plant

Roper Gasar Pump ¥o, N2172 wWeastinghouse Motor - 1-1/2 RP, ZZO—KhO,
RFM 1730 3er, No. 8106106 )

Wilfley 2" Pump {nc motor)

U.3, Mcteor 2 HP, 220-440 RPM 6C0 Ser. No. 182LLB

Gardner Vertical Air Compressor with motor and motor circulating pump,
h" 180 Lb, Prasaure No, 73174h :

5-ton Block on L0 ft. overhead trolley and beam

4O ft. x 10 f4. Thickener Tank. U. S. Syncrogear Gear Reduction
Motor 2 HP, 220-L40O RPM 79 Ser. No. 179989

30 foet x 20 foct Fine Bin

Oliver Filtsr Ser, No. L279R &5t L" x it GE Motor 220-440 1 HP,

: RPM 1720 Ler, No. 5376959 Reeves Drive

Sterling Motor 1 HP, 220-11L0 RPM 1R00 Ser. No., 510LR

Gallagher Flotatlion Cells No, LO
G= Motor 7-1/2 HP, 220-ul0 RPM 1450 Ser. No, 577L635
4% Motor " " " " " " " 6Yihhhl
G Motor " " " " " " " 8Y156674

Gallagher !! cell Reagent Feader

Westinzhouss Motor 1;& HP, 220 RPM 1725 Ser,. Ko, HEH

Tranaformer HPSEYA RBPM L0 Volta 110-2290 No. 1557

Dorr Dlavhraszm Punmp ,

Conditione~ Tank * x 8 Wocd

GZ Motor © HP 220-1h0 RPM 1735 Ser., No, BROOL?

Conditionsr Tank © x § Wood

Allis Zhalmers Motor 3 HP, 220-440 RPM 1740 Ser. No. NS(063-355

Westinghouss Gear Reduction Motor 1-1/2 HPF, 220-L440 RPM 258,
Ssr. No. 17239

Dorr Diarhrazm Pumps

Thickener Tank i x L Wood

Thickensr Tankx 8 x 12 Wood

Diaphregm Fump

Pacific Gear Reductlon Motor 2 HP, RPM 115, Ser. No. SMR817

Reagent Conditloner Tanks 6 x f Wood

Electric Eys

16 inch Roaste~ S.T., Johnson 01l Burnsr Type BH-O Ser. No. 117736

011 Burner Mo .o 1i/6 HP Ser. No. ED

Sterling Gear “eduction Motor 220-44L0 RPM 30 3 HP 3Jer. No., 21289

Ingersoll Rand Vacuum Pump 12 x L Class R-2, No. 3942 GE Motor 5 HP
LLO RPM 1185 Ser. No., LO7145?
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Small Root Blﬂuﬂr {no plate)

Moter FPump Tngerssll Rsnd Size 1-1/2 inch. RVS, RPM 3470 Ser., No.
13751?

3% Motor Pump S HP, 220-Li7 RPM W70 Ser, No. HM2L19

Inzarsoll Rand Mctsr Cump Silzs 1???-2 RPM 370 Wo. A18454
6% Motor 2 HP, 222-4li0 RPM 3170, Ser. No. HSR17

S KVA Transformsars st tailingzs nlan& substation

75 KVA G% Transformers - same location

Small “oots Blowar

Paxtial ha-rels of following flotation reagents:
1arg ’“ﬂl - Crasyliz Acid,-Soldim Silicate,-Fmulssl X20,-Short
Wooden barrol of black reagent, probably BTO,- one oil- fired
space heater mountad on two whesls and with slectric-drivan

]

02!l burner.

Cravity Mill Shop

1/8" Elesctric Drill

Van Dorn Elactric Grindar
2" Thor Electriz ir'

;(h“ Thor Flectric Drlil

5 - 7 . o=
SLACTT LS AW

General Classsification

75 HP Electric Motor (spare motor for main drive in gravity plant)
HD 1L Allis Chalmers Tractor powersd with General Motors Diesel
engine eguipped with bulldozer,
“1gh ?ay;oade; with cable for same

Dougs hxiy Service Truck equipped with front winch and front bocm
Now Elevator Bucksts, {za AA

New mcvasie head for 10 x 20 Farrell Jaw Crusher

Stationsry Jaw for sama

New pair Rell Shesls for Stearns-Rogars roll

Ingerscll Fand moter pump on mill clrculating water (located near
Tyler screen

Bank of li Kraut Flotation Cells

Half-sizs Wilfley Tabls lass head motion

Hevi-Duty Flectric Muffle complete with tharmocourls and temper-
ature recording scale

Asscrted Glass Funnels with metallurgical reagents
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caleptane §-0982

Nev-Tanh 011 & Min‘ng Company

"%BQ_Gazette_BldgL

=no, Nevada

ASSAY PER TON OF 2000 POUNDS

CERTIFICATE CF ASSAY

DEASON & NICHOLS

7 tyon Michals

ASSAYERS & CHEMISTS

143 Se. Wel fempie Hrael

enir Loke ity 1, Uteh

Juliy 14, 1955

‘Wm, j. Decroas

escmerion oy R N S B I Lm g Lot Y
Rt W R = i i i i i
Y- -i:"rc't ToD a-v Lat 3 ’ \i | 3 13? "'] I
L4t b ! 1 : [| ’{-
W ! : : i
392 ; ; }- D0 i
glair - Lot I 1 i :
393 | . 0-07#
394 i i .
Blacksmith T:nnﬁll i ‘ :
395 ‘ ! g.zc
b o | r -,\ .39
Prospedc ¢ |
397 '*“ *. u 0l
Aljis Lot 2 | | ; | ot |
ne LO i ! §
599 *; 0.10 |
B i 1 0 31 |
401 ! i o3 ’l
frorny Day Lot X | 0.30 z.l .‘I,
5:-’.’. -y Tt 3 ! i& ‘\
3 S ;. : ] iy 0.3 )
g4tormy D&y | i : ! i i ?2 :
gl | B FT S R
¢lyds Morrispn i \s ] : ‘{ s
Wb | | e} o Liggefa !
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CERTIFICATE OF AZRAY

DEASON & NICHTGLS

Talephone 29961

-l - AGSATERS & TMEMISTS
ﬁ'»’-‘/:lz'x , N; adn . . e s 160 So. Wasl Tampia Stosi
LT R ~ Salt Laxe City !, \an

e July 14, 19535
ASSAY PER TON OF 2000 POUNDS

. P, aoLo SILVER WET LEAD COPPER ZiNG [LXE 1=18 a -
HERCRIATIMIN ND. QUNCES BUNCER ” o, %, o, OE | Y Y e

“anpla | : : -
Sheater - . l | ,

i\. | 0.3 f
10il Pler u ; {

Loo9 } i 0. “‘2 i

2e1d & Mayfield | |
43.0 0.37
Cralg /

w1l 0,40
Mod oo .
%12 0,30
ennlson ,

412 | 0.3%
raradlse .

43l 0.29
D D EOT
u15 0,30
“amposlte Ending
1 _v‘* 0030
oo Talls | | : :

w7 i;. | a} ; o " 0,31
i ; : } ! {

“ IIE BTV 5
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Telephions 5.9962 CERTIFICATE OF ASSAY

DEASON & NICHOLS
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