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To -all whom it may concern:

Beitknown thatI, JESSEB. STALCUP a eiti-’

zen of the United Smtes residing at Waynes~

. ville, in the county of Haywood and State of

North Carolina, have invented a new and use-

ful Corundum-Separator, of which the fol--

lowing is a specification.

My invention relates to machines for wash-
ing and separating corundum ore from quartz
and heavy as well as lighter foreign msitter;
and one object in view is" to prov1de an im-
proved construction adapted-to effect the sep-
aration of the desirable ore from the foreign
matter by hydraulic pressure in connectlon
with mechanical agitation of the mass con-
tained in the machine, so that the heavyand
light foreign matter will be discharged auto-

matically, while the desirable corundum and’

ore will be retained for discharge at will from
the apparatus.

A further object of the invention is to pro-
vide novel means for regulating the hydraulic
pressure within the bowl or receptacle and to
vary the speed of the agitation-producing

mechanism to render the machme apphcable ‘

to the treatment of different s1zes or 0”mdes
of crushed materlal

With these endsin view theinvention con-
sists in the novel combination of devices and

inthe constr uctlon,armn gement,and adapta-

tion of parts, as will be heremafter fully de-

' seribed and claimed.
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To enable others to understand the inven-
tion; Y have illustrated a preferred embodi-
ment thereof in the accompanying drawings,
forming a part of this specification, and in
wh10h——~

Figure 11is a vertical sectional elevation of :

a eorundum-separator constructed in accord-
ance with the prineciples of my invention.

Fig. 2is a plan view of the machine with the

feed-spout omitted.

The same numerals are used to indicate
like and corresponding parts in both figures
of the drawings.

10 deswnates a non-revoluble receptacle
which is auan‘red in a vertieal position and
is held secur ely in place by any suitable
means; but I have not considered it neces-

sary to illustrate the supporting-framework,
because the_ same may be of any construction
readily supplied by a skilled mechanie.  This

“pipel6tothe contracted neck 12.

‘the vertical axis of the bowl.

1eeeptacle is circular in cross-section at all
points in its height; but the receptacle is ta-
pered from its broad open upper end to pro-
vide the contracted lower part11. Thiscon-
tracted palt of the bowl-shaped receptacle

terminates in a neck 12 of small diameter,

said neck serving for the ingress of the water
under pressure ’50 the apparatus and as the
egress or discharge port for the desirable co-
rundum ore. The water-pressure pipe 13 is
represented as arranged in a horiZontal posi-
tion below the plane of the upright bowl, and
a T-coupling 14 is employed to unite the wa-
ter-pressure pipe 15 and the ore-discharge
One branch
of this T-coupling 14 is united to the bowl-
neck 12 by a union-sleeve 15, the latter Lav-
ing threaded engagement with said coupling
and the neck. The water-pressure pipe 13
has threaded engagement with a horizontal
branch of the couphnfr The ore-discharge
pipe 16 has threaded engagement with an-
other vertical branch of" the coupling, said
plpe 16 being in vertical alinement with the
union- sleeve 15 and the neck 12 of the bowl,

whereby the axis of the bipe 16isin the same
vertical plane as the axis of the bowl! for the
purpose of permitting the heavy particles of
corundum ore to gravitate through the neck
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12 and the couplm and ther eby accumulat-

ing in the dlscharge -pipe " above the gate-
valve 17 therein. The water-pressure pipe
13 is provided with a gate-valve 18 at a point
on oneside of thecoupling 14, said gate-valve
adapted to be opened more or less f01 admit-
ting the water in regulated volumes to the
bowl 10 and to regulate the pressure of water
therein.

19 designates a hopper which depends into
and is supported within the bowl 10, said hop-
per arranged for its axis to be coincident with
The hopper is
preferably, although not essentially, conical
in form, and it is arranged within the bowl
to provide an intervening space 19* between
the bowl and the hopper. The lower end of
this hopper términates above the converging
wall of the bowl at the contracted p01t10n 11
thereof to form a free entrance for the water
between the bowl and the lower extremity of
the hopper. One of the 1mp01tant features
of my invention consists in making a‘hopper
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adjustable vertically within the bowl for the
purpose of varying the space between the
lower end of the hopper and the wall of the
bowl, thereby regulating the volume of water

which may flow upwardly from the pipe 13

and the neck 12 into the channel 13* between
the hopper and the bowl. Any suitable
means may be adopted for adjustably sup-
porting .this hopper within the bowl; but I
prefer to adopt the series of supporting-arms
20 to form the adjustable connection between
the hopper and the bowl.
of these supporting-arms is shown by Fig.

nel 192, each arm being curved or bent to ex-
tend across said channel. The upper ends
of the arms are fastened securely in a suit-
able way, as at 21, to the hopper; but the
lower ends of the arms are bent to bear
against the lower end of the bowl]; said bent
ends of the arms having the longitudinal slots
22, adapted for the reception of the fasten-
These bolts pass through the
slotted ends of the arms and the bowl, so as
to have their outer ends receive the nuts 24,

-that bind. against the bowl and clamp the

arms 20 firmly thereto. The slots in the sup-
porting-arms 20 provide for the desired ver-
tical adjustment of the hopper, so as to raise
or Jower the samie within the bowl,

vation of the hopper with the supporting-
arms enlarges the space between the hop-
per and the bowl to provide for a relatively-
free circulation of the water under pressure
through the bowl and the channel 19%; but
by lowerlnu the hopper for its lower extrem-
ity to.lie qulte close to the inner surface of

. the bowl the space between the lower edge

40

of the hopper and thebowl is reduced or con-
tracted, thus restricting in a measure the cir-
culamon orflow of water whereby the hopper

may be adjusted to reoulate the pressure of.

' the water which ﬂows through the channel
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19* and the hopper. The upper end.of the
hopper protrudesabove the broad open mouth
of the bowl, said hopper having a laterally-
extendmg discharge-spout 25, in which-is lo-

-cated a regulating-valve 26, the latter being

preferably of the type known to the art as a
¢ gate-valve,”
A vertical shaft 27 is arranged centrally

‘within the hopper, said shaft being. sup-
ported in any suitable manner—as, for in-

stance, by a bearing 84. This shaft carries

a_ bur or deﬂector" 28, which is united  or-

coupled to said shaft, preferably by a screw-
threaded joint 29, thus making the bur fagt
The
bur has a flat upper face, but the lower face
thereof is curved or converged, as at 30, so
as to terminate in a point. 81. This bur is
substantially conical,and it is disposed with-
in the contracted lower portion 11 of the

bowl,.s0 as to lie below the lower extremity
of the hopper and for its pointed extremity

31 to face the inlet-neck 12. The point 31 of
the bur or deﬂeetor lies in the plane of the

. A series of four

2'1 vided between the bur and the foot of the
as arranged equidistantin the annular chan- |

The ele--

vertical axis of the bowl and the .neck 12
thereof, and the curved surface 30 of this
bur is thus presented tothe inflowing rising
column of water for the purpose of changing
the course thereof and making the water-
current flow "uniformly toward the channel
19%; between, the -hopper and the bowl. The
greatest diameter of the bur is less than the
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smaller diameter of the conical hopper at

the lower extremity thereof, and by arrang-
ing the shaft to support the bur in a posi-
tion below the hopper an ample space is pro-

hopper for. the free ‘passage of the ore in a
downward -direction and for the eirculation

in an upward direction of some of the water

through the hopper: -One of the essential
features of my hydraulic.ore-separator re-
sides. in-the bur, which has its lower and

approximately- comcal surface facing toward -

the water-inletat the contracted lolwe_r end of
the-bowl, such bur: being arranged with re-
lation to the hopper so as to leave the un-
obstructed . space for the free flow from the
Lopper of the heavier particles of ore refuse
and permitting the flow of water in- an up-
ward direction -into the hopper, and said
bur being also revoluble within the bowl
substantlally below the hopper, The rota-
tion of this bur imparts a whirling. motion

to the ascending current of water and to the
‘heavier part}lcles of ‘ore refuse which: rise

with the water through the annular channel

or ‘space 19%, so that the ore is prevented

from adheri’ng to the. inner surface of the
bowl, thus insuring its free discharge over
the upper edge of the ‘bowl.
serves -the 1mporLant purpose of uniformly
deflecting the ascending hydraulic pressure
admitted by the eentrally-dlsposed inlet to-
ward and into the annular channel 19%, and
thus the deflector establishes umformlty of
hydraulic pressure in said annular channel
as well as- imparting the whirling motion to
the water—.pre'ssure,as hereinbefore desgribed.
The “shaft. 27 carries a -spiral conveyer or
serew 32, which is made fast with said shaft
at a pomt above the bur 28, Said spiral con-
veyer extends for a parb of the length of the
shaft, so as to operate in the hopper, the di-

ametex of the conveyer being equal substan-:

tially to the greatest diameter of the bur.
A cone- pulley 33 is made fast with a part of
the shaft 27 above the bowl, said" pulley
adapted to havea dri iving-bslt ﬁ bted on either
of the steps thereof for giving variable speed
to the shaft, the bur, and the conveyer, ag-
cording to the grade or nature of the ore
which is to be treated in the machme The
ore in a crushed condition may be supplied
to the hopper 19 in any suitable way: As

one means for feeding the ore to the ma-
chine I have shown a feed spout 84 by Fig.
1; but it is evident that equivalent means
may be substituted for this spout.

The stationary bowl or receptacle 10 has
| the edge around its open mouth curved out-

The bur also
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wardly to form the lip 36, which facilitates
the discharge of the heavy particles of for-
eign matter from the apparatus.. Below the
curved lip is arranged a collector-tray 37,
which circumscribes the bowl or receptacle
and is secured in a suitable way thereto, so
as to be supported on said bowl. This col-
lector-tray occupies a stationary position and
extends above the eurved lip of the bowl for
the purpose of receiving the foreign matter
therefrom, said tray having a discharge-
spout 38, (See Fig.2.) The trayis inclined
transversely across the bowl from the closed
side thereof toward the spout, so as to facili-
tatethe discharge of the foreign matter. The
hopper 19 extends above the plane of the
tray for its spout 35 to extend over the howl
and discharge into the spout 38 of the tray.

The operation is as follows: The ore in a
crushed condition is supplied to the hopper
by the spout 35, and the valve 18 is opened
to permit the fluid under pressure to pass

‘through the pipe 13, the coupling, and the

neck into the bowl. The belt which drives
the shaft 27 is adjusted on one of the steps
of the cone-pulley to drive the bur and spi-
ral eonveyer at a proper speed, and the valve
18 is adjusted to admit water under the de-
sired pressure, according to the nature of the
ore to be treated.  The water is deflected by
the bur, so as to traverse the channel 192
and the hopper 19 in an upward direction.
The water is kept in a state of agitation by
the rotation of the bur and the spiral.
These elements also serve a peculiar purpose
in my apparatus—that is to say, the burand
spiral keep the water from ¢ blubbering,”
they promote the upward. travel of the hy-
draulic current; and they also insure a uni-
form pressure throughout the separator.
The lower strata of ore being of greater spe-
cific gravity is retained in the lower part of
the bowl by regulating the hydraulic pres-
sure. The mica and other light foreign mat-
ter are confined within the hopper 19 and are
carried upward therethrough by the ascend-
ing current of water, 80 as to be discharged
below the gate-valve 26, through the spoub
25, and thence into the spout 38 of the tray.
The quartz and heavier foreign matter rises
with the eurrent of water throngh the chan-
nel 19* and thence travels over the lip 36 into
the tray 87 for discharge through the spout
38 thereof. The clean ore being of the high-
est specific gravity accumulates in the neck
12, the coupling, and the pipe 16; but the
valve 17 may be opened for discharging the
desirable ore through the pipe 16. The hop-
per 19 may be raised or lowered within the
bowl to vary the space between its lower end.
and the contracted portion 11 of the bowl,
said hopper thus serving to assist in regulat-
ing the water-pressure in the upper part of
the separator. The hydraulic pressure may
be varied by adjustment of the hopper and
by opening the gate-valve 18 more or less,

and at the same time the pulley 33 may be |

driven at the desired speed, according to the
size or nature of the crushed ore, whereby
the entire apparatus is adapted to be ad-
justed for treating ore of different sizes or
grades,

Having thus described the invention, what
I claim is—

1. In anore-separator, the combination of a
bow! having a water-inlet at itslower end, an
open-ended hopper arranged within the bowl

to form an intermediate water-passage,a con-’

veyerrevoluble within said hopper, and a de-
flector revoluble with said eonveyer, and hav-
ing a conical under surface which faces said
water-inlet the greatest diameter of the de-
flector being less than that of the hopper and
said deflector arranged contiguous to and be-
low the open end of said hopper to form an
unobstructed narrow space therebetween,
substantially as described.

2. Inan ore-separator, the combination of a
bowl having a water-inlet at its bottom, an
open-ended hopper extending into said bowl
and forming an immediate water:channel
therewith, a spiral coniveyer revoluble within

said hopper, and an inverted conical deflector

situated below the hopper, facing the water-
inlet to the bowl and revoluble with said eon-
veyer, the greatest diameter of the deflector
being less than the internal diameter of the
hopper, substantially as described.

3. In an ore-separator, the combination of a
tapering bowl having a water-inlet at its lower
contracted extremity, an open-ended hopper
within said bowl and forming therewith an
intermediate channel, a tapering imperforate
deflector revolubly mounted contiguous to
the open end of the hopper to leave an unob-
structed narrow space therebetween and pre-
senting an upwardly and outwardly flaring
surface to the water-inlet of the bowl, and a
conveyer within said hopper and above the
deflector, substantially as deseribed.

4. Inan ore-separator, the comBination of a
bowl, having a water-inlet at the lower end,
a bottomless, substantially-cylindrical hop-
per disposed in the bowl and vertically ad-
justable therein, for the purpose set forth,
the revoluble agitator spiral or worm, cen-
trally disposed ih the bottomless hopper, and
an inverted conical deflector at the lower end

‘of said agitator or worm, below the bottomless

hopper, revoluble with said agitator or worm,
and of less diameter than the hopper, all ar-
ranged and adapted to operate, substantially
as described. ’

5. Inanore-separator, the combination of a
bowl having a water-inlet at its lower end,

ahopperextending intosaid bowl,a discharge-

spoutextendinglaterally from the hopper and
over the edge of the bowl, a valve supported
in said spout and adjustable across the operi-
ing between the hopper-chamber and the
spout, an agitator mechanism within the hop-
per, and a collector-tray below the upper edge
of the bowl, substantially as deseribed.

6. Inan ore-separator, the combination of a
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bowl, a” water- 1n1et thereto, a collector-tray -

1nb11ned to the axis of the bowl and situated

contiguous thereto, said tray having a dis-

: charge -spout, a hopper provided with a dis-
charge- spouh which overhangs the spout of
the tray a valve in the spout of said hopper,

and an agitator operable within the hopper, :

‘sub%tantlally as described.

e
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. Tn testimony that I claim the foregoing as
my own Thave hereto affixed my sngnature in 10
the prespnce of two witnesses:

‘ JESSE B STALCUP
‘Witnesses: -

R. 1. ALLEN,
ARCHER W. SEAVER




