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UNITED STATES

PaTENT OFFICE.

AUGUST TEN WINKEL, OF DENVER, COLORADO.

CENTRIFUGAL SEPARATOR.

SPECIFICATION forming part of Letters Patent No. 703,630, dated J uly 1, 1902.

" Application filed May 21, 1901,

To all whom it may concermn:

Be it known that I, AUGUST TEN WINKEL,
a citizen of the United States of America, re-
siding at Denver; in-the county of Arapahoe

and State of Colorado, have invented certain |

new and useful Improvements in Centrifugal
Separators; and I do declare the following to
be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to whiéh itappertains to make and
use the same, reference being had to the ac-
companying drawings, and to the letters and
figures of reference marked. thereon, which’
form a part of this specification. S

My invention relates to improvements in
centrifugal separators adapted toseparatethe
precious metals from the gangue or to effect
a separation between substances of any kind-
which are of different specific gravity.

In this specification the apparatus will be
described with special reference to its use in
separating the precious metals from gangue

with which they are mingled eitherin placer |

material or pulverized ore, though it must be

understood that my improvement is not lim- |

ited to this use.

The invention will now be deseribed in'de-
tail, reference being made to the accompa-
nying drawings, in which is illustrated an em-
bodiment thereof.’ ' . O

In the drawings, Figure 1 is a vertical lon-

gitudinal section taken through my improved :

apparatus. TFig. 2 isa combination view,the
left half being a section taken on thelinezx
and the right half a section taken on theline
y Yy, Fig. 1. o :
The same reference charactersindicate the
same parts in both views. o S
Let the numeral 5 designate asuitablesta-
tionary frame, in the base 5* of which is jour-
naled a shaft 6. The lower extremity of this
shaft is mounted on bearing-balls 7, while:
above this extremity the shaft is provided
with an inverted-cone-shaped part 6, engag-
ing a counterpart socket formed in a block 8,
secured to the base. In'the parts 6* and 81is

formed a raceway for the bearing-balls 9.

It is my intention to reduce to a minimum
the friction incident to the operation of the
machine, since it will be operated at a high
rate of speed.

Above the cone-shaped bearing the shaft

1 pipe.

-ended discharge-pipes 175 lead.

Serial No, 61,295, (No model.)

is provided with a faSt pinion 10, meshing

‘with a relatively large gear 12, fast on a shaft

13, journaled in the base of the frame and
provided with a fast pulley 14; connected with

‘a belt 15, running from a line-shaft or from

any.suitable motor. (Notshown.) Made fast
to the vertieal shaft and resting on a platform
6 thereon is a cylindrical tank or receptacle
16, closed at the top, as shown at 16°*. To
this top part is secured a sleeve 17, which
projects both above and below the top of the
tank and is-supported by braces 17>. This
sleeve is open at the top, and into it is passed

‘| a feed-pipe 18, terminating at its lower ex-

tremity a short distance from the bottom of
the tank, its upper extremity being provided
with a hopper-shaped mouth 18, This feed-
pipe-is secured to the upper part of the sta-
tionary framework. Theshaft 6issurround-
ed by a sleeve 16°, attached to the bottom of
the tank, and engages a bearing 16* above the
sleeve. The lower extremity of thesleeve 17
is provided with a circular plate 17°, which
extends outwardly in the tank to prevent the
material from rising as it leaves the feed-
This plate also projects inwardly be-
Tneath the feed-pipe and is made fast to the
sleeve 16°.
the plate 17¢ is provided with openings 174,
from which nozzles or ‘outwardly-bent open-
d. Thereisone
of the nozzles for each sector-shaped compart-
ment 22 hereinafter described.

- 'Located within the tank below the top 16*
is.a-horizontal partition 19, which is secured
to the outer wall of the tank and open around
thesleeve 17, as shown at A, for the discharge
of thé water which passes out through dis-
charge-pipes 20, openat both ends and pro-
vided with suitable valves 21 for regulating
the escape of water from the tank. Below
the partition 19 the chamber of the tank is
divided by radial partitions 35 into 4 num-
ber of sector-shaped compartmnents 22, sur-
rounded- by-three circular partitions 23, 24,
and 25, forming two concentric chambers 26
and 27. Each compartment 22 hasan outlet
28, leading to the concentricchamber 26, and
the partition 24 is provided with opening 29,
leading to the chamber 27, which is provided
with outlets 30 to a mineral trough or recep-
tacle 31. Fach compartment 22 is also pro-

Immediately below the feed-pipe.
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vided with an outlet 82 for the sand or gangue,
which passes into a trough 33 above the
trough 31. The mineral-outlets 30 and the
gangue-outlets 32 are provided with suitable
valves 30* and 32°, respectively. The parti-
tions 35 extend from the circular wall 23 to
the sleeve 17. Hence the compartments 22
are closed except where the water escapes at
A around the sleeveand at the outlets 30 and
32 for the mineral and sand, respectively.
The gangue trough or receptacle 33 is broken
away in the right half of Fig. 2 to disclose
the mineral-outlets.

When the machine is in operation,the tank
16 is rotated at a high rate of speed through
the instrumentality of the mechanism here-
tofore described. The material to be treated
is fed into the tank through the pipe 18 and
passes therefrom into the bottom of the tank
by way of the nozzles 175, which give it a
forceful outward impetus. The flange 17°
prevents the material from rising when first
discharged into the tank. Under the influ-
ence of the tank’s rapid rotation, whichisin
the direction of the arrow in Fig. 2, the min-
eral particles being heavier than the water
and gangue are carried outwardly through
the water and gangue and rearwardly at the
same time. By reason of their greater spe-
cific gravity these mineral particles have a
tendency to remain behind the water and
gangue during the tank’s rotation, hence
their rearward travel. The combined action
of the centrifugal force and this rearward
tendency cause the mineral particles to travel
toward the openings 28 of each compartment
22. These mineral particles passthrough the
openings 28 into the circalarcompartment 26
and travel rearwardly therein, as indicated
by the arrows, until a cut-off 40 is reached,
when these mineral particles pass through an
opening 29 into the compartment 27, in which
they continue their rearward travel until the
mineral-outlet 30 is reached, when they pass
into a receptacle3l. It will be observed that
the rotation of thetank in the direction indi-
cated by the arrow has a tendency to induce
a rearward current in the mineral particles
and water in the concentric chambers sur-
rounding the sector-shaped compartments 22,
This is because of the gravity of the mineral
particles giving them a tendency to remain
behind. Hence they do not travel forward
in the direction of the tank’s rotation, but
have a backward tendency, as before ex-
plained when describing the action of the
mineral particles in the compartments 22,

The sand or gangue, which while lighter
than the mineral is heavier than the water,
hasatendency to settle. Thissand is carried
outward in the compartments 22 by the cen-
trifugal force. Instead of traveling rear-
wardly with the mineralit seeks the forward
corners of the sector-shaped compartments
and passes through the outlets 32 directly into
the gangue-receptacle 33.

My object is to maintain the water in the

703,630

compartments 22 in a comparatively quies-
cent state, particularly the lower stratum of
the water earrying the mineral particles, and
thereby prevent disturbance by reason of
suction at the mineral-outlets. I therefore
compel the mineral to travel rearwardly in
the concentric compartments 26 and 27 a con-
siderable distance before the mineral-outlet
30 is reached. Thetank should be constantly
full of water during the operation of the ma-
chine, and enough water must be fed to the
machine with the material or otherwise to ac-
complish this end. A portion of the water
will escape with the mineral and sand at the
outlets 30 and 32. The balance of the wa-
ter and lighter gangue will rise through the
opening A and escapethrough the discharge-
pipes 20,

When the apparatus isin use for thesaving
of slimes exclusively, the sand-outlets 32 are
closed.

By reason of the valves in the different out-
lets 20, 30, and 32 thedischarge from the tank
of water, sand, and mineral may beregulated
according to the character of the material
under treatment and as circumstances may
require.

The radial partitions 35 may be horizontally
slotted to receive the circular plate 17°.

Having thus described my invention, what
I claim is—

1. In a centrifugal ore-separator, the com-
bination of arevoluble tank, radial partitions
located therein and forming sector-shaped
compartments, circular partitions surround-
ing the radial partitious and forming a con-
centric compartment, the outer extremities
of the radial partitions engaging the inner
circular partition, whereby the sector-shaped
compartments have no communication with
each other, outlets from the sector-shaped
compartments tothe concentric compartment,
for the mineral, and mineral-outlets from the
concentric compartment but not in line with
the corresponding outlets from the sector-
shaped compartments.

2. In a centrifugal separator, the combina-
tion of a revoluble tank having a number of
sector-shaped compartments having no com-
munication with each other, a feed-pipe ar-
ranged to discharge simultaneously into all
of said compartments the feed-pipe having a
distinet outlet to each sector-shaped com-
partment, circular partitions surroundingthe
sector-shaped compartments, and forming a
concentric compartment, outlets from the

70

75

8o

85

9o

95

100

105

I10

115

120

sector-shaped compartments to the concen- -

tric compartment, and an outlet from the con-
centric compartment but remote from the
corresponding outlets from the sector-shaped
compartments.

3. Ina centrifugal separator, the combina-
tion of a revoluble tank, a central sleeve at-
tached to the tank, a feed-pipe projecting
downwardly into said sleeve, radial partitions
extending outwardly from the sleeve and di-
viding the tank into a number of sector-
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shaped compartments into which the material
issuing from the feed-pipe passes, circular
partitions surrounding the radial partitions
and forming a concentric compartment in

communication with the sector-shaped com-.

partments, the radial partitions extending to
the inner eircular partition, whereby the sec-
tor-shaped compartments have no communi-
cation with each other and outlets from the
concentric compartments for the mineral
passing thereto from the sector-shaped com-
partments.

4. In a centrifugal separator, the combina-
tion of a revoluble tank, a feed-pipe located
at the center of the tank, a sleeve secured to
the tank and into which the feed-pipe pro-
jeets, radial partitions arranged around the
said sleeve and dividing the tank into sector-
shaped compartments, into which the feed-
pipe discharges, and a mineral-outlet from
each sector-shaped compartment, the said
compartmentshaving nocommunication with
each other. .

5. The combination of a revoluble tank, a
central sleeve attached thereto, a feed-pipe
projecting into said sleeve, radial partitions
arranged around the sleeve and dividing the
space within the tank into a number of sec-
tor-shaped compartments having no commu-
nication with each other, each compartment
being provided with an outlet for the mineral,
said outlet being located remote from the
feed -pipe and a circular compartment sur-
rounding the sector - shaped compartments,
and into which the mineral-outlets from the
sector-shaped compartments discharge.

6. The combination of a revoluble tank, a
central sleeve aftached to the tank, a feed-

pipe projecting into the sleeve, radial parti-

tions surrounding the sleeve and dividing the
tank into sector-shaped compartmentshaving
no communication with each other, provided
with two outlets, one being for the mineral
and the other for the gangue, the mineral-out-
let beinglocated below the gangue-ontlet, and
a cireular compartment surrounding the sec-
tor-shaped compaitments, and into which the
mineral-ontlets from the sector-shaped com-
partments discharge.

7. The combination of a revoluble tank, a
central feed-pipe, radial partitions surround-
ing the feed-pipe and dividing the tank into
sector-shaped compartments provided with
two outlets, one being for the mineral and the
other for the gangue, the mineral-outlets be-
inglocated belowand in therear of the gangue-
outlets, the sector-shaped compartmentshav-
ing no communication with each other, and
a circular compartment surrounding the sec-
tor-shaped compartments, and into which the
mineral-outlets from the sector-shaped eom-
partments discharge. : :

8. The combination of a revoluble tank, a
central feed-pipe, a sleeve attached to the

3

tank and into which the feed-pipe projects,
partitions dividing the tank into sector-
shaped compartments having no communica-

65

tion with each other, a horizontal partition

closing said compartments at the top exeept
for a short distance around the sleeve, a top
for the tank said top being-located above the
horizontal partition and closing the tank
above, and a water-outlet between the top of
the tank and the horizontal partition, the sec-
tor-shaped compartments being provided with
outlets for the mineral and separate outlets
for the gangue.

9. The combination with a suitable frame,
of a vertical shaft journaled therein, a tank
mounted to rotate with said shaft and closed
at the top, radial partitions dividing the tank
into anumber of sector-shaped compartments
having no communication with each other, a
central feed-pipe communicating with all the
said compartments, circular partitions divid-
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ing the space around the radial partitions into

two concentric compartments, outlets from
the sector-shaped compartments to the inner
concentric compartment, outlets from the in-
nerconcentric compartmentto the outer simi-
lar compartment, cut-offs located at said last-
named outlets, and outlets for the mineral,
leading from the outer concentric compart-
ment.

10. In a eentrifugal separator, the combi-.

nation of a revoluble tank, a vertical shaft to
which said tank is secured, a sleeve attached
to the tank and surrounding the shaft, an-
other sleeve attached to the tank outside of
the first-named sleeve, a feed-pipe projecting
into the tank between the two sleeves, a plate
attached to the bottom of the outer sleeve,
and projecting below the feed-pipe to the in-
ner sleeve to which it is attached, said plate
havingopenings below the feed-pipe,and noz-

zles leading from said openings into the tank. '

11. In'a centrifugal separator, the combi-
nation of a revoluble tank, radial partitions
dividing the tank intosector-shaped compart-

‘ments, a vertical shaft to which said tank is

secured, a sleeve attached to the tank and
surrounding the shaft, another sleeve at-
tached to a fank above and outside of the
first-named sleeve, a feed-pipe projecting into
the tank between the two sleeves, a plate at-
tached to the bottom of the outer sleeve and
extending below the feed-pipe, to the inner
sleeve to which it is attached, said plate hav-
ing openings below the feed-pipe, and noz-
zles or discharge-pipes directed outwardly
from said openingsinto thetank, there being
a nozzle for each sector-shaped compartment.
In testimony whereof I affix my signature
in presence of two witnesses. .
AUGUST TEN WINKEL:
Witnesses: ‘

D. C. SHICE,
MARY C. LAMB.
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