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 To all whom it may concern:

Be it known that I, WiLLiam A. BRUNKER,

. a citizen of the United States, residing in
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rection only, at all times allowing the shaft .

"Salt Lake City, county of Salt Lake, and

State of Utah, have invented certain new
and useful Improvements in Classifiers, of
which the following is a specification. -
My invention relates to certain new and
useful improvements in classifiers, but more

‘particularly has reference to a device of this

description for use in the art of hydromet-
allurgy, that serves to dewater or thicken
the sand product discharged, as well as t

separate the same from the slimes. -

The principle of my invention is the auto-
matic raising and lowering of a gravity
sand discharge valve suspended from a ver-
tical, floating worm or spiral which is con-
tinuously revolved in one direction in a bed
of sand settling from suspension. ]

A practical method of applying the in-
vention is clearly illustrated in the drawing
and fully ‘deseribed herein, the novel fea-
tures being particularly pointed out in the
claims which conclude this specification.

In the accompanying drawings, Figure 1

is a vertical sectional view of the machine;
Fig. 2 is a detail of the-driving gear to-
gether with its spindle, showing how the
spindle is supported by the bed frame; Fig.
8 is a botiom view of the spindie gear; Fig.
4 is a top elevation of the hanger bearing;
Fig. 5 is o side elevation of same; Fig. 6 is a
cross-section of the vertical shaft; Fig. 7 is
a vertical sectional view of the moving part
of the discharge valve; Fig. 8 is a similar
view of the stationary part of said dis-
charge valve; Fig. 9 is a bottom view of the
discharge valve.

1 is the sand discharge bushing for con-
veying the sand out of the bottom of the
tank; 2 is the tubular discharge valve that
carries the worm propeller 3 rigidly fastened
to it and rotates continuously; 4 is the
threaded opening in 2 for screwing in the
vertical shaft of square cross-section 5; 6 is
the driving gear that rotates the vertical
shaft 5; 7 is the spindle hub of the driving
gear, formed with a square bore to receive
shaft 5 which is free to move vertically up
and down in 7; 8 is the bed frame for the
gear and pinion and extends across the top
of the tank; 9 is the hanger bearing that
serves as both a bearing and guide for shaft
5, and is capable of moving in a vertical di-

to rotate freely within it; 10 is- the hole

formed in two opposite sides of 9 for the .'

bail connection with the counterweight rope;
11 is the ball-bearing collar locked with the
nut 26,—the shaft is formed round instead
of square with the hanger bearing; 12 is the
ball-race between 9 and 11, carrying the ball-
bearings; 13 is the guide for the hanger
bearing and serves to restrain the latter from

rotating or moving sidewise; 14 is the bail

rope passing over the shesve 15 and con-
nected to the counterweight 16 that counter-
balances the vertical shaft 5; 17 is the water
level in the settling tank; 18 is the approxi-
mate sand level which varies with the ton-
nage, rising as the tonnage treated increases;
19 is the agitator for keeping the slimes in
suspension while the sand settles to the bot-
tom; 20 is the feed inlet; 21 is the slime and
water outlet; 22 is the collar for the gear
spindle 7, used to restrain the gear from ris-
ing; 23 is the bearing in the bed frame for
the gear spindle; 24 is the driving pulley; 25
is the settling tank or classifier body of any
suitable shape. ' :
In operation, the vertical shaft 5, th

worm 8, and the tubular discharge valve 2
are rotated continuously in.one direction.
When the feed is turned into the machine
the sand quickly settles out of -suspension
building up in and around the surface of
the worm, which is thereby enabled to gain
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a firm footing and propel itself up through -

the sand, causing the discharge valve 2 to
be lifted and uncover the discharge bushing
1 thereby allowing the settied sand io flow

out through 1 by gravity. Meanwhile, the

fine slime and water are discharged together
at the top of the tank through 21.

With a uniform feed, the worm soon
reaches and remains at a point of equilib-
rium, allowing & continuous and uniform
discharge of sand, or thickened pulp, at the
bottom. When the feed varies, the worm
automatically adjusts itself and the dis-
charge valve to the new condition, so that the

‘product discharged is maintained at the

same consistency regardless of the rate of

- When started up the first time, the ma-
chine must b¢ primed with sand to a suf-
ficient level to partially submerge the worm.
This bed of sand makes it difficult for water
or other solution to reach the sand discharge
opening. Should the shaft stop rotating,
the valve will close and the tank fill up with
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sand, if the feed is mot ¢ ‘ gver,
the machine will clear its M" utona‘é:icaﬂy
to the sand level when ths
rotating again.

The rotatmv parts suspﬁnded in the tank
are partially “counter balanced, in order to
1eauce the load that the worm must support
and 1ift. The effect is to minimize power
required for operation, and also wear on the
W 01“7" o

chschar ge bushmg is projected above
ﬂm boi‘tom of the tank so thata small amount
of sand is ampped on the tank bottom to serve
as a seat for the tubular discharge Vahe
which fits very loosely over the bushing, when
in the closed ‘7051&0’1 This tube is .LQVO}.V]Q‘D
continuously “while the bushing is smaon-
ary. The relation between the tube and ohe
buﬁhmn* is such that the tube throttles off

st =}
in point, after which it allows the same

ceria

to disch arge in gradually mcreasing quan-
ty, until it ve fches its discharge capacity.
his type of val s essen mi to dle succexs—

Iy

Tf Has mo*mous msarvu
1ge gravity msoh‘u’m open

,0n wccouzﬁ 0% the b}}ﬂ OtJLm
action of *;"nﬂ alve and its heig

The 1 uncmie on V’l'wc n ti m@cnmu

Q

ﬂuwi"

to opera \te the machine,

“and dewatered 411%61'1}
above the water level, 1
b‘ 3 Lnrouun he 901;

(1‘@11‘0(1 loes n(}‘t Cvary bhu
treate ema 1ns C(m The 1
' for i 18 WDEP“

lon

the machins,
simple in con-

211 sand discharge until it has risen o &

ering tailings preliminary to stacking
e, dheweo_y recovering much vater; de-
m ring - and classifying material fed <o
tabs mlﬂs, ball mills, pebbie mills, Chilian
mills, fine. cmsnmg rolls, etc., dewatering
concentrates for direct loading into cars for
shipment to the smelter.

T nmuomur ﬂl~ smcmca tion and ciamsg
the term “sand” is used to designate tha
poriion of the material fed to the claqsﬁern
which will settle readily from suspension.

Having thus described my inv enmtm, i
claim as new and useful improvemenis in
dassiﬁews and desire to secure by Letters

Patent the ?oﬂowmﬂ“ '

1A d ssifier compnsme 2 settling
tank wit ) inlet and overfiow means ab the
top, a 1wm orifice &t the bottom, a bush-

ing ext bhdmw up into said tank, a reyoly-
ing tubular Valve vieldably suppez‘ue& for

Wm“Lic{l movement sz?i ﬁstmc' mobe?y over

said bushing, seid valve carrying & worm
propeller rlr,dv fastened to said tubs and
1y ms*aosaci around it, means for ve-
olving said mbvlar 7 fdve, external weights
applied so as to conterbalance said_ revoly-

comprising & "'bﬂg barT
vemﬁov' means a:, &he 'OQ
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b end a uuon yalve “1g‘1&1v
ed to 1&, ?161 tube i)emg formed with
91 CL]SUODQC_ uround uho Olla;-

e Lhe uottom of sma 5&71}3
_} ncloser’a by said tube valve,
on for 1moammﬂ oua'"y mo-
ertical shaft, said géar having
in the hub to receive said
in sacb a manner that the
rerticaliy with respect
L
welght its fittings, suitable
gween ' szid weight and the
aid sharu to aﬂow the shaft
v and move vertically u‘o or
mi‘bm the solution above

I affix my blgﬁilbulv
bscribing witnesses.
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