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Application filed Aungust 1, 1923. Serial No. 655,037

Lo oll whom z't(may concern:
Be it known that I, Ewiemr W. Garg,
a.citizen of the United States, residing at

Los Angeles, in the county of Los Angeles

6 and State of California, have invented new
and useful Tmprovements in Separators, of
which the following is a specification.

My invention relates to apparatus for sep-
arating solids < from - liquids, especially

0 adapted for treating crushed ore slimes or
pulps “and - for separating metal particles
from the gangue; and particularly pertains
to 'a centrifugal separator: for. working
value-bearing ores such as those containing

13 gold, silver, and other metals.

An objeet of my invention is to provide
means for coneentrating and separating fine
metal particles by stratifying the same ac-
cording to their specific gravities and caus-
ing the metal particles of different gravities
or-values to continuously pass off and be sep-
arately collected.

Another object is to provide means for
separating the: gangue- from’ the valuable
netals and remove the tailings while the
metals are separating.

Another object is to provide a separating
mechanism: whereby various separating ac-
tions may be accomplished with a single ap-
30 paratus according to the character of the

material - being worked" and ‘the ‘results
sought: :
Another object is to provide a means in
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an’ apparatus of the above character for

3

[

readily affording a fine adjustment of the

separator to accomimodate it to the treatment

of - various ‘materials, and:whereby a thor-
ough separating action may be economically
effected.

40 With the foregoing objects in. view, to-
gether with such ‘other objects and advan-
tages. as-may subsequently appear; my in-
vertion resides in the parts and the construc-
tion, arrangement and combination of parts,

45 or the equivalents thereof, hercinafter de-
scribed and claimed and illustrated in the
accompanying drawings, in which :—-

Figure 1 1is a view in vertical section, part-
ly in elevation, of the separator.

50 " Pigure 2is a fragmentary horizontal see-

tional view as seen on the line 2—2 of Fig-

ure 1.

Figure 8" is' an enlarged vertical -cross-

sectional view taken on the same plane as
Higure 1 of a portion of the separator, show-
ing the manner of effecting the separating
action.

Figure 4 is a diagram of the electric con-
trol elements arranged to clearly show-their
relation to the parts controlled. -

Figure 5 is a diagram of the electro-me-
chanical control mechanism, :

Figure 6 is a detail in vertical section sim-
ilar to that shown in Figure 8 illustrating
the parts in the starting position.

Figure 7is a detail in elevation as seen on
the line 7—7 of Figure 6, on a reduced scale,

Tigure 8 is a detail in elevation showing
a portion of the interior of a riffle ring as
seen on the line 8—8 of Figure 8 in the di-
rection indicated by the arrows.

Referring to. the drawings more specifi-
cally, 10 indicates a stratifier embodying a
revoluble receptacle having annular flaring
side walls 11 and a-bottom wall 12, which
receptacle is designed to be rotated on a ver-

tical axis and for which purpose is here-

shown as carried on the upper end of a
shaft 13 to which is secured ‘a pulley 14
driven by a bolt 15. The shaft 13 is sup-
ported in conventional manner on a suitable
base 16. Journaled on the shaft 13 is a
sleeve 17 carrying a plurality of upwardly

extending posts 18 secured at their upper-

ends to-a ring 19, the top face of which ring
is outwardly and downwardly inclined. The
sleeve 17 forms a pulley that may be driven
by a belt 20 whereby the frame formed by
the posts 18 may be rotated independently
of the stratifier. 'The posts 18 are outwardly
inclined to extend: substantially parallel to
the walls 11 of the stratifier and carry a plu-
rality of superposed loose rings 21, 22, 23,
and 24 constituting ~annular riffles which
rings are revolubly supported on wheels 25
mounted on-stub’ shafts 26 fastened on the
posts. - A series of horizontally mounted
wheels 27 are rotatably carried on shafts 28
supported in lugs 29 provided on the sides
of the posts 18, and. which wheels 27 bear
on the outer walls of the Joose riffle rings
and constitute side thrust bearings to cen-
tralize the rings.

Bach riffle ring is formed at its upper edge
with an outwardly extending flange 30, the

under face of which bears on the wheels 25
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whereby the riffle rings are adapted to turn
circumferentially. By the construction just
described the stratifier and frame may be
rotated independently of each other, with
the riffle rings floating therebetween; the
rings however being adapted to revolve rela-
tively to either the stratifier or the frame or
in unison therewith on rotation of the strati-
fier or frame as will be Iater described.

The rotary frame is mounted for vertical
movement relatively to the stratifier and for
which purpose. the sleeve 17 is revolubly
supported on a base plate 31 mounted for
vertical movement on the shaft 18, there
being antifriction bearings 82 interposed be-
tween the steeve 17 and the base plate 31.
The basge plate 81 rests on a bell crank 3%
pivotally mounted on a pivot 34 on stand-
ards 35 projecting from the base 16. A
screw 36 extends from the standard 35 on
which is threaded a hand wheel 37 that is
desiegned to bear at all times on a yoke 38
formed on the lower end of the bell crank.
The upper end of the bell crank is formed
with a yoke 39 which extends between lugs
40 on the base plate 31 and holds the plate
cgainst rotation,

The wall 11 of the stratifier 10 is pref-
erably built up in sections from the bottom
12 by a set of superposed flaring rings hav-
g walls inclined outwardly at an angle
to a vertical plane, the rings being welded
together at their adjacent edges af several

‘points around the circumference thereof as

indicated at 41 and spaced apart between
the joined portions to form the stratifier
with a series of circumferentially extending
slots 42 at different levels in the stratifier,
there being a slot or plurality of slots op-
posite the Inner periphery of each rifie ring.
The slots 42 serve as discharge outlets for
concentrates from the stratifier when in op-
eration, as will later appear,

Formed on the cuter face of the wall 11
and extending along the upper and lower
edges of the slots 42 are flanges 43 and 44
(see Figure 6), the upper flange 43 being
provided with teeth 45 which are continued
mto teeth 46 extending upwardly on the
exterior of wall 11, the purpose of which
will appear hereinafter. The lower flange
44 is formed with a smooth inclined outer
face 47 which aligns with the lower edge

of the npper flange 43. The inside wall

of each riffle ving has an inclined face 48
extending from the bottom edge of the ring
to substantially half its height, which face
is parallel to the inclined outer face of the
flange 44 and is adapted to be brought into
contact therewith, as will be later described.
The upper inner portion of the ring is
formed with a recessed vertical wall 49,
which extends opposite to the slots 42 and
projects upwardly thereabove and opposite
the teeth 45—46 to formy with the wall 11

1,549,913

an annular pocket or trough 50 adapted to
receive the materials discharged through the
slots of the stratifier.

Formed on the wall 49 is a series of in-
clined ribs 51 which serve as plows to agi-
tate materials in the trough 50 on rotation
of the rings and stratifier relative to each
other.

Enciveling the rotary frame and extend-
ing around and adjacent each riffle ring and
adjacent the top of the stratifier, is a plu-
rality of superposed circular inclined aprons
52 having collecting troughs 53 fixed thereto
provided with drain conduits 54 leading
therefrom. The aprons 52 are supported by
a cylindrical casing 55 in which are open-
ings 86 through which the concentrates de-
livered to the aprons may fall to the col-
lection troughs exteriorly of the casing.

Extending downwardly into the stratifier
is a feed pipe 57 the lower end of which
cpens adjacent to the bottom wall 12 of
the stratifier. The feed pipe is carried by
any suitable support being here shown as
fitted with a collar 58 seating on a cover 59
carried on the casing 55.

Means arve provided whereby the riffle
rings may be caused to revolve on rotation
of either the stratifier or the frame; that

i, to be driven in some instances from the ‘

stratifier and in other instances from the
frame, and by which the rings may be driven
either at a speed corresponding to or differ-
ing from that of the stratifier or frame and
whereby the rings may be caused to revolve
at different speeds relatively to each other,
or whereby either one or more of the rings
may be held stationary relatively to the
stratifier, or to the frame. This means is
here shown as comprising two groups of
magnets arranged relatively to each ring,
there being a series of magnets, a, 0, ¢, d
carried on the rings 21, 22, 23, and 24, re-
spectively and adapted when energized to
magnetically connect the rings to the strati-
fier; and there being a series of magnets
A, B, C and D carried by the posts 18 and
adapted when energized to magnetically con-
nect the rings 21, 22, 23, and 24, respec-
tively to the rotary frame. A series of con-
ductor bands 61, 62, 63 and 64 are carried
by the posts 18 and are arranged to be con-
tacted by brush contacts 65 connected to one
terminal of the magnets a, 0, ¢, and d, the
other terminals of which magnets are
grounded to the riffle rings as indicated at
66. The several conductor bands are elec-
trically connected to one terminal of a bat-
tery 67, the other terminal of which battery
leacs to ground in such manner that a cir-
cuit may be completed through the magnets
a, b, ¢, and d. The electrical connections
between the conductor bands 61, 62, 63, and
64 and the battery consist of conductors e,
7y 9, and 7 leading from the several bands
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te contact rings 4, 4, &, and I, and which
rings are insulated from each other and are
stupported on a horirontal annular plate 68
carried by the posts 18. Brush wipers m,
n, 0, p bear on the contact vings ¢, 4, &, &
and connect with conductors ¢, », s, and ¢
leading through rheostats w, v, w and «,
connecting - with a conductor v leading to
battery 67. The cores of the magnets a, b,
¢ and d extend adjacent the cuter surface
of thewall 11 of the stratifier.

The magnets A, B, C and D carried by
the posts 18 are arranged with their core
70 extending adjacent the outer surfaces of
the riffle rings and are spaced therefrom.
One terminal of these magnets is ground
to the posts 18 in electrical connection: with
the ground of battery 67. The electrical
connections between . the magnets 4, B, C
and D and the battery 67 consist of condue:
tors K, ¥, &, and E leading from the mag-
nets to contact rings I, J, K and L, which
rings are insulated from each other and
are supported on the annular plate 68 cav-
ried by the posts 18. Brush wipers M, N,
O and P bear on the contact rings E, I,
G and H and connect with conductors Q.
R, S'and T leading through rheostats U, V,
W and X and through conductor Y to bat-
tery 67.

A third set of electromagnets 71 is sup-
ported on a bracket 72, the cores 78 of which
magnets face the plate 68 on the posts 18
and are spaced therefrom. One terminal of

»magnets 71:is grounded on the bracket 72;

the other terminal connecting with battery
67 through a conductor 2 leading to'conduc-
tor Y through a rheostat Z. The magnets
71 are energized to retard or inhibit rota-
tion of the frame.

In the operation of the invention the
sleeve 17 with the parts carried thereby is
raised by mieans of the hand wheel 87 so
as to cause the rifile rings 21, 292, 23 and 24
to be positioned with their inclined walls
48 extending over and clesing the discharge
slots 42 as shown in Figure 6.

The materials to be treated, in the form
of pulp, are delivered to the receptacle or
stratifier 10 through the feed pipe 57 which
discharges below the loweirmost row of slots
42 as shown in Figure 1. The magnets «, b,
c-and'd, and magnets A, B, Cand. D ave
then fully energized so as to effect a mag-
hetween the stratifier and

the magnets ¢, b, ¢ and d acting to hold the
rings against turning relatively to the strati-
fier and the magnets A, B, C and D hold-
ing the rings in engagement with the rotary
frame.. Initial operation is then effected by
rotating the stratifier by means of the belt
15 and pulley 14 acting on shaft 13, and if
desired the belt 20 may be also driven to
assist rotation of the {frame which then

,013

travels in unison with the stratifier, but in
some “instances driving of belt 20 at this
time may not be necessary. In some cases
only the magnets @, b, ¢ and d need be ener-
gized to effect engagement between the

‘stratifier and rings in which event rotation

of the stratifier will cause the rings to turn
therewith and travel on the wheels 25 with
the frame stationary or nearly so.

On rotation of the stratifier & centrifugal
action will be set up which will cause the
pulp therein to travel ountward to the wail
11 and thence upward over the inclined inner
face of the wall as indicated by the arrows
in Figure 1. The solids in the puip wiil
accumulate against the wall 11 and will
creep upward thereon and will form in lay-
ers . or -strata according to their specific
gravities with the heavier particles against
the wall and the lighter particles forming
in strata progressively toward the vertical
center of the stratifier, according to the
speed-of rotation of the stratifier. and the

f= 3

70
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80

volume of the pulp fed thereto. The liquid -

will flow to the top of the stratifier and will
be discharged therefrom into the uppermost
trough 53 and be delivered to any suitable
point of discharge. - Some solids may be dis-
charged with the liquid which can be regn-
lated by varying the speed of rotation of
the stratifier.

When a sufficient guantity of solids has
accumulated on the wall of the stratifier, the
Irame carrrying the rings is lowered after
deenergizing the magnets «, b, ¢ and d and
effecting rotation of the frame at a speed
substantiaily corresponding to that of the
stratifier with the magnets A, B, C and D
energized so that the rings will travel with
the frame. This lowering of the frame and
rings opens the discharge slots 42 as shown
in Figures 1 and 3, whereupon the heavier
solids lying immediately against the wall 11
and in the slots 42 will be discharged into
the trough 50 between the riffle rings and the
stratifier.

The troughs may be filled in this manner
and when filled to the top the continued
pressure of the solids passing through the
siots will force the solids upwardly and out-
wardly on the upper edge of the rings and
nto the collecting troughs 53 from whence
they are gathered or delivered to a suitable
peint of discharge.

By adjusting the frame vertically the dis-
charge areas of the slots 42 may be varied
from a fully closed to a fully opened condi-
tion so as to regulate the discharge of the
materials through the: slots.

The heavier particles in the stratifier will
be delivered to the lowermost riffle ring 21
and the lighter particles will be delivered
progressively to the riffle rings 22, 23, and
24, thus effecting the separation of several
grades of the solids.
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Various actions may be effected according
to the charvacter of the materials being
worked and accovding to the speed at which
the sbr atifter is rotated. For exa mpie whean
1t is desired fo collect but cne kind of mate-
rial in the several rifile 1‘mns, the stratifier
is rotated at high speed and the pulp or
slimes are fed to the stratifier in such volame
that the heavier par‘ult*lcs will be throwa to
the sicdes of the stratifier and be discharged
through the several superposed slots.

Variations in the separating actions of
the apparatus is accom n]mhed by varying
the relative movement of the stratifier and
the riffle rings. Ior example, should it be
desived fo retard the discharge from any
one of the rfile rin gs an d accordingly retard
the passags o »f materi l throuzh the row of

slots feeding to the ring, the ring is caused
to turn at a slower spo@d than that of the
stratifier which is cffected by decloosmg

the en(vm”atl\m of the magnets on the ring
so that a h > will ceeur between the strati-
fer and ih ving; the ring lagoing when the
magnets th \ereon. ave not smumently ener-
f>1ucd to hold the ring fixed in velation to
the stratifier. By this muu'ding the ring,
the centvifugal action thereof, tending to
eject materials therefrom, is 1'011100(1 “and
i’m-thormm:e, the stratifier then havmg 2
ereater peripheral speed, the materials car-
vied in the trough 50 will be moved in the
direction of the downward inclination of
the ribs 51 and theveby be 's"mtber ob-
structed. By holding the rotary frame sta-
tionary, as by energizing the ma O-mt% 71,
and then energizing “the magnets A B C or
D opposite the ring to be retarded, this ring
may be held stationary in relation to the
stratifier.

It 1t is desived to accelerate the discharge
of the material from a rifile ring and there b.y
effect a more rapid flow of the materials
f;om the stratifier through the row of slots

opposite the ring, the ring is caused to r ot te
in the direction of rotation of the stra wifier
at & speed exceeding that of thn stratifier.
This is effected by 1‘0Latmg the frame at a

speed gr reater than that of the stratifier and
thm d eenurgixing‘ the magnets a, 0, ¢, or d
on the selected ring and energizing the mag-
net A B C or D on the frame which will
magnetically connect the ring to the frame
so that the ring will turn with the latter.
The increased speed of the ving will aung-
ment its centrifugal action on the materials
therein and thereby hasten their discharge.
ITfurthermore, the materials will then e
cansed to move relatively to the ring in the
d]«.ﬂctmn of the upward inclination of the

ibs, which ribs will then ach to plow the
pmtux s and divect them upwardly to dis-
charge.

'\Vhon the stratifier is turned relatively to
a ring the teeth 45—46 will act to agitate the

' m oV ldod for

materials so as to prevent caking or pack-
ing in the ritfle ving troughs.

3y oper wting the rheostats the several
magnets may bn energized or deenergized to
a varied so as to cause one set of
magnets to LL onergized more than either of
the remaining sets of magnets.

Tt will now be seen tha 2t T have provided
a ;:\,pdf‘“i()l‘ vhich is capable of extremely
fine adjustment, as the d scharge from any
of the outlets of the mnumfnoql stratifier
may be regniated to control the dlscharoe of
materials (herefrom to any desired e: tent
from a minimum or completely inhibited
discharge to a maximum, thereby enabling
2 ﬁne separation of the materials being
treated.

In caz‘ryip 2 out my invention the wall 11
of the receptacle or stratifier 10 may be of
any suitablc height and may be formed with
any suitable number of rows of peripheral
discharge o;ms 42, In some instances only
a sinylo row of the slots may be necessary,
but any desived plurality of rows of such
slots may be provided, as-occasion may
xg'equile

Other changes in the arrangement and
form of Llle parts may be made without
dep. riing from the spirit of my invention,

such for o:\‘amp?e as the number of magncts
each ring, it being obvious that

vhile I have shown a single ma(met carried
by the ring, any suit able number of such
magnets 1 may be arranged in series, the
samy being true as to the magnets carried
by the rota: vy frame. I therefore do not
Timit my self to the exact arrangement and
construction shown, but may employ such
cnmaoes in the construction and arrange-
ment of the parts as come within the scope
of the appended claims.

I elaim:

1. In a separator a rotary receptacle hav-
ing an outlet ’m ough which materials may
be discha ged from said receptacle by cen-
trifugal force upon rotation of the said
rece pt acle, an annulus encireling said recep-
tacle ad dpued to receive the materials dis-
charged from said outlet, means for rotat-
ing said annulus to effect discharge of ma-
terials therefrom by centrifugal for ce, neans
for shifting said annulus independent of
rotation Umrem and means operable by
such shifting of the annulus for regulating
the dlscn‘w% of materials from said recep-
Lacle

. In a separator, a votary receptacle hav-

ing a discharge outlet through which mate-
ials in the 1'00@1)1:‘101@ may be dischar ged by
ceht ifugal force on rotation of the recep-
tacle, an annnlus eucu‘chnw said receptacle
adapted to receive the mateiials discharged
from said outlet, means ior supporting said
annuius mdepe”ldent of said receptacle,
means adapted to regulate discharge of
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materials from said outlet operable by shift-
ing said annulus, means for shifting said
annulus, and means for ‘rotating said annu-
lus to effect - the discharge of materials there-
from. ‘

3. In a separator, a rotary receptacle hay-
ing a discharge outlet through which ma-
terials in the receptacle may be discharged
by centrifugal force on rotation of the re-
ceptacle, an annulus encircling said recepta-
cle adapted to receive the materials dis-
charged frem said outlet, means for sup-
porting said annulus independent of said
receptacle, means adapted to regulate dis-
charge of materials from said outlet oper:
able by shifting said annulus, means for
shifting said annulus, and means for rotat-
ing said annulus to effect the discharge of
materials therefrom, adapted to be oper-
ated. to. maintain the annulus stationary. or
cause it to rotate at various speeds to -vary
the rate of the discharge of materials there-
from. :

4.In a separator, a rotary receptacle hav-
ing a discharge outlet through which the
materiale in the receptacle may be ejected
on rotation of the receptacle, an annulus
encireling the receptacle adapted to receive
the materials discharged therefrom, means
for rotating said antulus relative to said
receptacle, and means operable by: a- rela-
tive movement of the receptacle and annu-
lug for agifating materials carried on"the
latter and to facilitate discharge of the ma-
terials from said annulus,

5. In a separator,a rotary receptacle hav-
ing an outlet through which materials may
be discharged from the:receptacle, a rotary
annulus encircling said receptacle adapted
to receive the materials discharged from the
latter, and means for operatively connect-
ing the annulus and receptacle whereby the
annulus may be rotated in unison “with or
at variable speeds relative to said recep-
tacle. :

6. In a separator, a'rotary receptacle hav-
ing an outlet through which materials may
be discharged from the receptacle, a rotary
annulus encircling said receptacle adapted
to receive the materials discharged from the
latter, means for operatively-connecting the

. annulus and receptacle whereby the annulus

55
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may be rotated in unison with or at variable
speeds relative to said receptacle, and means
whereby said annulus may be rotated inde-
pendently of said receptacle either in unison
therewith or at various speeds greater “or
less -than the peripheral speed of ‘the re-
ceptacle.

7. In a separator, a rotary receptacle hav-
ing a discharge outlet through which ma-
terials in said receptacle may ‘be -ejected,
a rotary annulus encircling said receptacle
adapted to receive the materials dis¢harged
from the receptacle, means for vertically ad-

o

justing said annulus relatively to the dis-
charge outlet, means operable by elevating
said annulus to choke the passage of mate-
rials from said outlet, and means for dis-
charging the materials from said annulus
operable to vary the rate of discharge there-
from,

8. In a separator, a rotary receptacle hav-
ing a-discharge outlet, a rotary annulus en-
circling said receptacle adapted to receive

materials  discharged through said outlet,:

and electro-magnetic means for operatively
connecting sald annulus to said receptacle.
9. In aseparator, a rotary receptacle hav-

ing a discharge outlet, a rotary annulus en-

circling &aid receptacle adapted to receive
materials discharged through said outlet,
electro-magnetic means for operatively con-
necting -said annulus to said receptacle, a
rotary support for said annulus movable in-
dependently thereof, and electro-magnetic
means for - operatively conecting said an-
nulus to said support whereby said annulus
may be rotated independently of said re-
ceptacle,

10. In a separator, a rotary receptacle
having a discharge outlet, a rotary annulus
adapted to receive materials discharged
through said annulus, an electro-magnet
adapted when energized to operatively con-
nect the'annulus and receptacle whereby ro-
tation of the receptacle will effect rotation
of the annulus, and means for varying the
attractive force of said electro-magnet.

11. In a separator, a rotary receptacle
having a discharge outlet, a rotary annulus
adapted. to receive materials discharged
through said annulus, an electro-magnet

adapted when energized to operatively con-

nect the annulus and receptacle whereby ro-
tation of the receptacle will effect rotation
of the annulus; means for varying the at-
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tractive force of said electro-magnet, a -

rotary support for said annulus movable
independently of the latter, and an electro-
magnet for operatively comnnecting the an-
nulus to - said support whereby the annulus
may be rotated independently of the recep-
tacle. L : :

12. In"a separator, a rotary receptacle
having a discharge outlet, a rotary annulus
adapted = to receive materials discharged
through said annulus, ‘an electro-magnet
adapted. when energized to operatively con-
nect the annulus and receptacle whereby ro-
tation -of the receptacle will effect rotation
of the annulus, means for varying the at-
tractive force of said electro-magnet, a ro-
tary support for said: annulus movable inde-
pendently of the latfer, an ‘electro-magnet
for operatively connecting the annulus to
said support whereby the annulus may be
rotated independently of the receptacle; and
means for wvarying the attractive force of
said last named electro-magnet. '
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18. In a separator, a rotary receptacle
having a discharge outlet, an annulus en-
circling said receptacle, adapted to receive
materials discharged from said outlet, a
rotary support for said annulus movable in-
dependently of the latter, and an electro-
magnet for operatively connecting said an-
nulus to said support.

14. In a separator, a rotary receptacle
having an outlet, a rotary annulus adapted
to receive materials discharged from said
outlet, a rotary support for said annulus re-
voluble independently- of the latter, electro-
magnetic means for operatively connecting
said annulus to. said receptacle, electro--
magnetic means for connecting said annulus
to said support, and means for shifting said
annulus independently of the rotation there-
of relative to the discharge outlet for regu-
lating the passage of materials through said
outlet.

15. In a separator, a rotary receptacle
mounted to turn on a vertical axis, having
a series of spaced superposed outlets, rifile
rings encircling said receptacle opposite
each of said outlets and adapted to receive
materials discharged through said outlet,
and means for rotating said rings at corre-
sponding or variable speeds relative to each
other and relative to said receptacle.

16. In a separator, a rvotary receptacle
mounted to turn on a vertical axis, having
a series of spaced superposed outlets, riffle
rings encircling said receptacle opposite each
of said outlets and adapted to receive mate-
rials discharged through said outlet, means
for rotating said rings at corresponding or
variable speeds relative to each other and
relative to said receptacle, means whereby
said rings may be raised or lowered relative
to the receptacle, and means whereby said
rings will operate to regulate the flow of
materials from said receptacle.

17. In a separator, a rotary receptacle
mounted to turn on a vertical axis and hav-
ing a series of superposed discharge outlets
through which materials in the receptacle
may be ejected by centrifugal force on rota-
tion of the receptacle, and means for col-
lecting the materials ejected from each of
said outlets operative to regulate the flow
of materials through said outlets.

18. In a separator, a rotary receptacle
mounted to turn on a vertical axis, having a
series of superposed discharge outlets, a
rotary riffle ring encircling said receptacle
arranged opposite each outlet and adapted
to receive the materials discharged from the
outlet, a rotary frame encompassing said re-
ceptacle and turnable independently there-
of, means for supporting said rings on said
frame, whereby the rings may be rotated in-
dependently of the latter, means whereby
said rings may close or vary the extent of
opening of the outlets on verticaladjust-
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ment of the rings relative to the receptacle,
means for raising and lowering said frame
to effect vertical adjustment of said rings,
and means whereby the rings may be opera-
tively connected to either or both the re-
ceptacle or frame.

19. In a separator, a rotary receptacle
mounted to turn on a vertical axis, having
a series of superposed discharge outlets, a
rotary riffle ring encireling said receptacle
arranged opposite each outlet and adapted
to receive the materials discharged from the
outlet, a rotary frame encompassing said re-
ceptacle and turnable independently thereof,
means for supporting said rings on saic
frame, whereby the rings may be rotated in-
dependently of the Iatter, means whereby
said rings may close or vary the extent of
opening of the outlets on vertical adjust-
ment of the rings relative to the receptacle,
means for raising and lowering said frame
to effect vertical adjustment of said rings,
and means whereby the rings may be opera-
tively connected to either or both the re-
ceptacle or frame adapted to permit variable
rotary movement of the rings relative to
the receptacie or frame.

20. In a separator, a rotary receptacle
meunted to turn on a vertical axis, having a
series of superposed discharge ontlets, a ro-
tary riffle ring encircling said receptacle ar-
ranged opposite each outlet and adapted to
receive the materials discharged from the
outlet, a rotary frame encompassing said
receptacle and turnable independently there-
o7, means for supporting said rings on said
frame, whereby the rings may be votated in-
dependently of the latter, means whereby
said rings may close or vary the extent of
opening of the outlets on vertical adjust-
ment of the rings relative to the receptacle,
means for raising and lowering said frame
to effect vertical adjustment of said rings,
means whereby the rvings may be opera-
tively connected to either or hoth the recep-
tacle or frame adapted to permit variable
rotary movement of the rings relative to the
receptacle or frame, and means whereby the
rings may have variable rotary movement
relative to each other.

21. A separator comprising a rotary re-
ceptacle mounted to turn on a vertical axis
and having a series of superposed discharge
outlets, means for rotating said receptacle,
a frame encompassing said receptacle
mounted for vertical movement relative
thereto, means for adjusting said frame ver-
tically, a series of rings carried by said
frame and rotatable independently thereof
there being a ring arranged opposite each
discharge outlet, said rings adapted to regu-
late the discharge of materials from said
outlets on vertical adjustment of the frame,
and said rings adapted to receive the mate-
rials ejected from said receptacle.
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22, A separator comprising a rotary re-
ceptacle mounted to turn on a vertical axis
and having a series of superposed discharge
outlets, means for rotating said receptacle,
a frame encompassing said receptacle
mounted for vertical movement relative
thereto, means for adjusting said frame ver-
tically, a series of rings carried by said
frame and rotatable independently theveof
there being a ring arranged opposite each
discharge outlet, said rings adapted to regu-
late the discharge of materials from said
outlets on vertical adjustment of the frame,
and said rings adapted to receive the mate-
rials ejected from said receptacle, and means
whereby the rings may have variable rotary
movement relative to each other.

23. A separator comprising a rotary re-
ceptacle mounted to turn on a vertieal axis
and having a series of superposed discharge
outlets, means for rotating said receptacle, a
frame encompassing sald receptacle mount-
ed for vertical movement relative thereto,
means for adjusting said frame vertically, a
series of rings carried by said frame and ro-
tatable independently thereof there being a
ring arranged opposite each discharge out-
let, said rings adapted to regulate the dis-
charge of materials from said outlets on ver-
tical adjustment of the fraime, and said rings
adapted to receive the materials ejected from
said receptacle, and means whereby the
rings may have variable rotary movement
relative to each other said last named means
being operative to permit the rings being ro-
tated in unison with the receptacle or at va-
riable speeds relative thereto.

24. A separator comprising a roitary re-
ceptacle mounted to turn on a vertical axis
and having a series of superposed discharge
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outlets, means for rotating said receptacle, a
frame encompassing said receptacle mount-
ed- for vertical movement relative thereto,
means for adjusting said frame vertically, a
series of rings carried by said frame and ro-
tatable independently thereof there being a
ring arranged opposite each discharge out-
fet, said rings adapted to regulate the dis-
charge of materials from said outlets on
vertical adjustment of the frame, and said
rings adapted to receive materials ejected
from said receptacle, means whereby the
rings may have variable rotary movement
relative to each other, said last named means
being operative to permit the rings being ro-
tated in unison with the receptacle or at va-
riable speeds relative thereto, and means
whereby said rings may be operatively con-
nected to said frame wherehy rotation of the
rings may be effected independently of the
receptacle at a speed of travel exceeding that
of the receptacle.

25. In a separator, a. rotary receptacle
having a horizontal discharge outlet through
which materials in said receptacle may be
ejected, a rotary annulus encircling said re-
ceptacle adapted to receive the materials
discharged from the receptacle having a
wall extending close to the external wall of
the receptacle opposite the discharge outlet
forming a space between the receptacle and
annulus in which materials discharged from
the receptacle may accumulate and oppose
the passage of materials from said outlet,
and means whereby said annulus and dis-
charge outlet may be relatively adjusted
vertically to regulate the flow of materials
from said outlet.
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