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Th1s 1nvent10n relates -to.. improvements in

centnfugal ore separators and has reference more -
.the rings; and ‘when the bowl is to be cleaned;
. ‘the ‘outer bowl is:dropped, thereby removing it
- from sealing contact and permitting the contents i -

particularly to the construction of the rotating
-bowl in which the separation takes place.

In the recovery of precious metals, such as gold
_from pulp or-from placer sand and-gravel, it is
“customary to employ s -centrifugal -device com-
prising a bowl that is.open at its top -and whose
sides are provided with: a plurality of grooves or
riffles. - The pulp is introduced into the bowl near
its bottom and the bowl-is also provided with a
quantity of mercury. When the bowl is rotated
at a high speed: the mercury will distribute itself
along the sides:of the bowl and when the pulp
enters the bowl and attains a high rotary speed,
the centrifugal force acting. differentially .on the
different constituents of ‘the pulp ‘will -produce

-forces that tend to move the denser particles to-

wards the outside and into contact with the mer-
cury. - When the metal to-be separated.is-gold,
this is very dense compared to the gangue and
therefore a larger differential action takes place

than when gravity alone is depended on. When :

mercury is employed in connection with' the sep-
aration, the gold will amalgamate with the mer-
cury and can be removed in the orchnary man-
‘ner. ‘

It has been-found that centr1fuga1 bowls pro-
vided with -grooves in their:inner surfaces are

very dificult to clean and that the grooves fill up -
~very rapidly, making it necessary to stop the ma- -
~bowl showing a- slightly miodified construction. . .

chme frequently for: cleaning.

- It.is an object of -this invention to produce a ‘

centrlfuga,l bowl of such construction that it can
be easily and quickly cleaned, and which will also
- function for a longer time than the ordinary bowl
without being cleaned, and in this.way a great
saving of time is effected, thereby mcreasmg the
capacity per machine.

This invention, briefly described, consists of a
bowl.formed in part by a hub-like member, that

‘is secured to a vertical shaft and provided with

an outwardly extending flange. Secured to the
fange ‘and projecting outwardly and upwardiy
therefrom  are a plurality of supporting- arms

whose upper ends are attached to a clamping
ring. = A plurality of rings of different diameters
are supported-on the arms and held in spaced
relation by suitable spacers and the assembly is
held in operative position by means of the clamp-
-ing ring.  A’'bowl of imperforate material is se-
cured:to the shaft and is of such size and shape

‘that it can be moved upwardly against the outer

surface of the ring assembly for the purpose of
closing the bottoms of the.openings between the

bowl;

(s 8] 209—-199)

When the mach.me is opera,tmg, the con- '

rings:
centrates will accumulate in-the spaces between

of the grooves-to be-washed out by means of a
water spray.

Another object of this: 1nvent1on is to produce
a bowl having an inner surface comprising a plu-
rality -of -grooves- of substantially semi-circular

“shape which communicate with the spaces be-

tween the-rinigs-and-serve to. set up currents in
the pulp that fac111tate the separatmn of: the

‘Values therefrom.

The abhove and-other obJects that may- become
appdrent - as- this “ description proceeds- are -at-
tained by means:of a construction and-.an ar-
rangement of partsthat will now be described in

“detail, and’ reference for this purpose will now
:be had to-the accompanying drawing in which
~the preferred embodiment of the 1nvent10n has
-been illustrated; and in which: :

‘Fig.'1 is a transverse vertical sectlon of the 1m-

-proved machine;

Fig. 2is a transverse diametrical sect1on of the

Fig. 3 is 3 section’ through the -upper- edge of

-the bowl showmg the parts in substant1a11y full
: sme

 Pig. 41 1s a, sectlon taken on 11ne 4.4 Fig. 2 and
Fig.'5 is another section: «through a side of the

In the drawing reference numerals 6 designate
vertical “end. members of - a..supporting frame.
There are preferably four end -members and the

. two.side members are connected: at their. lower
-ends by means of angle irons 7 and at-their upper

10

15

20

26

30

i35

ends by similar angle irons :which-have been des- .

ignated by reference numerals 8. The two end
posts . at ‘each end .are:connected -by meansof

bottom .and similar angle irons 10-located at the

“top.” Supported on the top of the frame is a‘steel
- plate 11 that is provided at-its center with a cir-

cular opening 12. "The outer dimensions of plate
11 may be the same as the:outer dimensions: of
the frame, as shown in Fig. 1.-Extending upward-
ly . from' the top .of the plate 11 and secured to

“the frame members 8 are: bearing blocks 13 1n

which the shaft 14 is journaled.

40

~transverse angle irons'9 which are located at-the
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The bearing. 15 is supported from the plate 11

by means of bars 16 and this bearing is located

~approximately at the center of the opening in-the
‘plate. ‘A smaller bearing 17 is supported from:the
“side members .7 by means of supporting members 8
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18. . A shaft 19 is journaled in the two bearings

15 and 17 and is provided at its upper end with a
bevel gear or pinion 20.  An antifriction thrust
bearing 21 is located between the under side of

5 the pinion and the upper end of bearing 15.
Shaft.14_is provided with a bevel gear or.pinion

22 that:is in mesh with the gear.20 and is also
provided with a pulley 23 by means of which
power can be transmitted to the shaft from.a

10 suitable prime mover. Secured fo the shaft is
2, hub 24 whose upper end is provided:with:.an
outwardly extending flange 25, In the drawing
the upper surface of the’flange is inglined out~
wardly and downwardly so.as to.form.a frusto-

15 conical surface.  The outer.edge ofithe:upper, sur-
face of the flange is provided with an annular
groove 26. Secured to the upder. surface of fhe

1,98

flange are a plurality of upwardly-and-outwardly
inclined supports or arms 27." The uppexn.surface,

20 -of each arm is concave and curved approximate-
-1y as shown in Fig.:2 and the extreme upper-ends

- are bent outwardly, asindicated byireference nu-
~meral- 28. In:the ‘drawing:four:arms: 27 have
ibeen shown, but a largermumber can be-employed,

<25 "if “desired: "The:upper:ends:of.the. supporting
..arms-have secured to'them:a ring 29 that is fas-
tened by means of screws 30. The bowlassetnbly

"is formed from :a.plurality: of: separate.and-inde-
-pendent rings'31 ofprogressively:larger:size from

130 :the bottom uwpwardly: tThese-rings: are of the
- general shape shown:inFig: 3; from.which: it will

: be seen the.inner surface is curved: on:a.radius 7.
*The - upper wall:6f eachsring is-cut-away so as.to
form a recess 32. Extending upwardly from the

‘85 < hottorm™ of - each :Tecess arespacinglugs:i34 of
~which- one. is preferably:located: on:each:side. of
-éach-supporting armc27 in the:manner.shown in
~Fig, 4. The spacinglugs:arelonger than the depth
~of ‘the recess:and:therefore when the:rings. are

‘40 -assembled, the bottom'surface 35 of each ring will
:be located: 5 short distance:above the upper edge

36 of the ring directly: beneath; whereby an open-
-ing¢is formed:leading’into the.recess..:After-the

~ rings have been assembled, they-are-clamped: to-
45 -gether: by-means 0f ‘the screws 30. It will- be-ob-~
vious that unless some means is provided for seal-
-ing:the ring ‘assembly-at-the back, the pulp-will

. flow. outwardiy: through:the openings-and in:-or-

- _der to prevent this an imperforate bowl 37 is ‘pro-
‘50 svided which-has the same:general: shape-on its
.inner ‘sufface as ‘the ‘outer: surface of the: ring
assembly and thevbowl is<alsoilined with @ sheét
+:38-preferably of ‘rubber; ‘so'that when it is:moved

~ ‘into-position;:the rubberwill-engage- the. ‘outer
"85 surfaces of the rings and-form @ back wall for.the
" irecesses‘as shown in'Fig.:3.” The.bowl 37 has an
-upwardly’ extending hub :39:with an.axial: open-~

-ifig 6f the proper: size to receive the hub:24:and .

_itheshaft'is provided with grthreaded: section”40
‘60 _with:which-a cclamping nut:41 is operatively.con-
-nected: “The clamping/nut has an annular.groove
42 into which-the ring 43-extends: "This ring-is
.made in-two parts:andihas a‘cylindrical flange
-4 that extends-upwardly and overlaps-the down-
swardly ‘projecting ‘cylindrical flange: 45 of “the
‘powl; ~Serews-46:serve to hold:the split: ring’ in
-place. It is :apparent that when. the nut 41.1s
‘rotated, it will move:the bowl'37 either upwardly
-towards:the ring-assernbly, or downwardly:away
-from the same. .When the partsiare in:operative
i position; the imperforate bowl is moved upwardly
“into-the position ifiFigs.:2:;and:3 50 as-to close
: theopenings:between: the:several rings, but ‘when
~ :the bowl: is:tocbe: cleaned;the imperforate: bowl
75 -isimoved -downwardly :so:as to space the:inner
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surface of the rubber seal away from the rings
and this permits the recesses to be cleaned by di-
recting into them a stream of water. The im-
perforate bowl has a discharge opening 47 that
is normally closed by a plug 48. A proper coun-
terbalance for.the, parts 47.and 48 is provided on
4he:opposite side of the bowl: Secured tothe low-
er end of Hub 15 is a tubular member 49 that ter-
..minates a short distance above the upper surface
‘of fiange 25 and the upper end of this tubular
‘meémber is:connected by means of pipes 50 to a
.feed hopper 51, The pulp is fed to the hopper 51
_and.flows. downwardly through the pipes 50 and
.-through the annular space between the shaft and
- the tubular-member 49 and is delivered to the
bowl near the hottem thereof. When the bowl
..rotates and pulp.is fed at a predetermined rate
“to the cenfer thereof, this pulp will assume the
speed -of: rotation of the bowl and will flow .up-
wardly along the inner surface of the ring as-
“gerably.” The centrifugal force‘due to the rotation
~will ‘act: upon: the .geveral ‘particles. in: propor-
tion to their mass or density and the heavy: par-
_ticles will be moved outwardly: towards the inner
~surface- of: the:bowl and will pass through: the#25
openings between the rings and into the recesses
- swhere the :gold atid other heavier materials will
_accumulate:;: The peculiar configuration of ‘the
Jinner surface 'of the ring assembly produces
streams of- pulp that pass-along the.arcuate inner 130
~surfaces of-the rings and in-which the gold values
~are-located on the outside of the stream and when
- this pulp passes-the openings that'lead into the
‘recesses, -the heavier particles will move into the
recesses-and remain there swhile the lighter parti- -
-cles-will ‘rejoin the pulp stream and-ultimately
- overflow the howl in the direction of the arrow in
~Fig.-3. Strrounding the bowl is a launder hav-
ing-an-outer wall 52 and an inner wall 53. “The
. uppet-end of the outer wallis connected with the
“support-plate by means of bolts 54.- The lower
-énds of the walls are connected: by a bottom: 55
“:and at the lowest point of the bottom the launder
-is conneected with a/discharge. pipe 56. “In order
-to facilitate’ the movement -of ‘the ‘material :to-
wards the inner surface of the bowl-assembly and
to produce certain agitations that assist inithe
-géparation, curved bars 5T have their upper ends
“¢onnecteéd to the under side of the plate 11' by
“rheans oOf bolts 58, which pass ‘through elongated
openings 59 in' the upper ends of these arms.  The
lower ends of the arms:are curved as indicated at
60-and they are also slightly twisted as shown in
.Fig. 4. -As the pulp moves against -the twisted
- parts 60 of the bars, it-is given an outward move- -
.ment that assists the centrifugal force in produc-
ing:the separation. o
In Fig. 5-a slightly different form of recess'has
been shown and this differs from that shown’ in
“Fig,.’3 primarily in this, that the upper ring -has
a-portion of its lower surface cut away as.indi-
- cated by'reference numeral 61. *This construction
.gives a somewhat larger recess that:can be more
“readily cleaned 'than the recess shown in'Fig. 3.
1t will be seen from the above description that
<4 'howl constructed in accordance with:this in-
-vention can be easily cleaned ‘because when the
‘imperforate bowl is moved away from the ring
assembly, the outer edges of the recesses become
~open’‘and-it.is:only necessary then to rotate the 7
.bowl lowly and directly-against:the inner sur-
face-thereof a ‘spray -of water which loosens:.the
~accumulations:insthe recesses : and washes them
: down .into the -outer:bowl from- which: they are
.removed.through:the opening 47. B 1

10

15

20

40

45

¢

50

[\

160

65



10

30

40

45

50

55

60

65

70

75

51,988,528

-~gttached st:one end to the flange and-extending
“outwardly at an acute angle with respect to ‘the

Partlcular a,ttentlon is/ icalled td the ‘eonstriic-

“tion ofthe' rmgs gnd inore par tictlatly to° thefaet
“that -the ‘inrer ‘surfaces: of -the*ring§" formi what -
‘tmay® be ‘termed circular: grooves that-force the :
- férent ‘sizes -dssembled:in ‘parallel  relation-.be-:
;‘tween the-outer edge of the flange and the clamp-
ing’ring; the sizes 'of the rings conforming to.the -

pulp to move into a peculia¥ path that has been
found to greatly famhtate the separating opera,—
tiom, i S

Having descrlbed the 1nvent10n what is claimed
as new is: )

1. A bowl for use with a centrifugal ore sepa~
rator, comprising, in combination, a central shaft,
a flange surrounding the shaft, a plurality of up-
wardly concave bars, secured at their lower ends
to the flange, a plurality of rings supported on
the bars, each ring having a plurality of spacing
lugs that engage the adjacent ring, the upper-
most ring being attached to the upper ends of
the straps by bolts which serve as means for

- clamping the rings in assembled relation, a bowl

of imperforate material enclosing the ring as-
sembly, and means for moving the bowl towards
and away from the ring assembly.

2. A bowl for use with a centrifugal ore sepa-
rator, comprising, in combination, a shaft mount-

5 ed for rotation, a flange carried by the shaft, a

plurality of curved supporting bars secured  at
their lower ends to the flange, said bars being con-
cave on their upper sides, a plurality of rings
of different diamsters, supported on the bars, the
several rings having overlapping sides and spac-
ing lugs, a clamping ring secured to the ends of
the curved bars, bolts for securing the clamping
ring to the bars and for forcing the rings com-
prising the assembly into contact, and a bowl of
imperforate material surrounding the ring as-
sembly, and in contact with the outer surfaces
thereof.

3. A bowl for use with a centrifugal ore sepa-
rator, comprising, in combination, a,’shaft mount-
ed for rotation, a flange carried by the shaft, a
plurality of curved supporting bars secured at
their lower ends to the flange, said bars being
concave ‘on their upper sides, a plurality of rings
of different diameters, supported on the bars, the
several rings having overlapping sides and spacing
lugs, a clamping ring secured to the ends of the
curved bars, bolts for securing the clamping ring
to the bars and for forcing the rings comprising
the assembly into contact, a bowl of imperforate
material surrounding the ring assembly and in
contact with the outer surfaces thereof, and
means for adjusting the position of the bowl w1th
respect to the ring assembiy.

4. A bowl for use with a centrifugal ore sepa-
rator, comprising, in combination, a shaft mount-
ed for rotation, a flange carried by the shaft, a

plurality. of curved supporting bars secured-at

their lower ends to the flange, said bars being
concave on their upper sides, a plurality of rings
of different diameters supported on the bars, the
several rings having overlapping sides and spac-
ing lugs, a clamping ring secured to the ends of
the curved bars, bolts for securing the clamping
ring to the bars and for forcing the rings com-
prising the assembly into contact, a bowl of im-
perforate material surrounding the ring assembly
and in contact with the outer surfaces thereof,
and means for adjusting the position of the bowl
with respect to the ring asserbly, the bowl having
a rubber lining for engaging the outside of the
ring assembly.

5. A bowl for use with centrifugal ore sepa-

rators, comprising, in combination, a shaft, a hub

secured to the shaft, the hub having an cutward-
1y extending flange, & plurality of supporting bars

3

shaft, a-clamping ring securedto the outer ends
'of the' supportmg bars; a plurality of rings of dif-

space between the bars at that particular point,
means for spacing the surfaces of adjacent rings
to provide an annular recess between each pair
of adjacent rings, a bowl of imperforate material
having. its bottom provided with an axial open-
ing for the reception of the hub on the shaft, a
nut threadedly connected with the shaft below
the hub, the nut having a circular groove in its
surface, and means attached to the bowl and en-
gaging the groove in the nut whereby a rotation
of the nut will move the bowl towards and away
from the ring assembly. .

6. A bowl for use with a centrifugal ore separa-
tor, comprising, in combination, a shaft, a hub se-
cured to the shaft, the hub having an outwardly
extending flange, a plurality of supporting bars
attached at one end to the flange and extending
outwardly at an actute angle with respect to the
shaft, a clamping ring secured to the outer ends
of the supporting bars, a plurality of rings of

different sizes assembled in parallel relation be--

tween the outer edge of the flange and the clamp-~
ing ring, the sizes of the rings conforming to
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the space between the bars at that particular

point, means for spacing the surfaces of adjacent
rings to provide an annular recess between each
pair of adjacent rings, a bowl of imperforate ma-
terial having its bottom provided with an axial
opening for the reception of the hub on the
shaft, a nut threadedly connected with the shaft
helow the hub, the nut having a circular groove
in its surface, means attached to the bowl and
engaging the groove in the nut whereby a rotation
of the nut will move the bowl towards and away
from the ring assembly, and a rubber hmng for
the bowl. .

7. A bowl for use with centrifugal ore separa-
tors, comprising, in combination, a shaft mounted

for rotation about. a vertical axis, the shaft hav-:

ing an outwardly extending flange, a plurality of
bars secured at their lower ends to the flange
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and "extending upwardly and outwardly there-

from, & plurality of rings of different diameters
supported on the bars, means for spacing the
adjacent surfaces of the rings to form recesses,
the recesses being. enlarged towards the outside
of the rings, a bowl of imperforate material sur-
rounding the ring assembly and forming an outer
wall for the recesses, and means for moving the
bowl in the direction of the length of the shaft.
8. A bowl for use with' centrifugal ore separa-
tors, comprising; in combination, a shaft mounted

for rotation about a vertical axis, the shaft hav- .

ing an outwardly exfending flange, a plurality

“of bars secured at their lower ends to the flange

and extending upwardly and outwardly there-
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from, a plurality of rings of different diameters

supported on -the bars, means for spacing the

65

adjacent surfaces of the rings to form recesses, the

recesses being enlarged. towards the outside of
the rings, a bowl of imperforate material sur-

- rounding the ring assembly and forming an outer

wall for the recesses, said bowl having a sheet
rubber lining, and means for moving the bowl in
the direction of the length of the shaft.

-9. A bowl for use with centrifugal ore separa-
tors, comprising, in combination, a shaft mount-
ed for rotation about a vertical axis, the shaft
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~having-am outwardly -extending flange, :a:plural-
=ity of bars secured-at:their-dower ends-to the flange
-and ~extending.:upwardly :and.: outwardly there-
.from, @ plurality’ of rings of -different:diameters

. 5-supported:; on the-bars,;means-for-spaeing the ad-

.jacent surfaces-of the rings:to.form:recesses; the

srecesses ‘ being -enlarged -towards::the:outside -of .

.-the'rings, -& bowl of .imperforate material sur-
srounding the:ring:assembly and forming:an outer
swall for the reeesses,and-means-for moving the
~bowl:relative to-the-shaft -towards-the ring-as-
:sembly-and:for:holding -it -in sealing -position.

BURTON B. WALTMAN:.
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