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- struct an improved separator employing

10

19

- To all whom 1 may concern.:

NITED STATES PATENT

PHILIP F. PECK, OF CHICAGO; ILEINOIS.

 CENTRIFUGAL ORE-SERARATOR.

FRrr W P TE ETE

" Speciflcation of L. ters Patent.

No. 917,122.

 Application filed September 17, 1908. Serial No. 453,527.

" Be it known that I, Pairip F. PrcK, a citi-

zen of the United States, residing at Chicago,

in the county of Cook and State of Illinous,
have invented certaln new and useful Im-
provements in Ceritrifugal Ore-Separators, of
which the following is a specificafion.

~The objects of my invention-are to con-

centrifugal force in separation of particles of
waste and value in -pulverized ores while
mixed with liquid, of the general type illus-
trated and described in my' application for
United States patent Serial No.444,787, filed

July 22, 1908 ; application Serial No. 453,526, |

filed September 17, 1908, and application

Serial No. 456,060, filed October 3, 1908.

In the accompanying drawing Figure 1 is.

- malnly a transverse vertical central section

20
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it 1s discharged from the vessel.

- 40

Fig. 2 1s a top plan view of

of my separator. top. _
Fig. 3 1s an outside elevation

my separator.

of the upper half or the deflector member,.
removed from the separator.

_ Kig. 4 1s
principally an enlarged transverse section of

the left side of a fragmentary part of the de- |

flector vessel wall, the expansion element,
one of the channel rings and their connecting
conduits as shown in Fig. 1.

arator. HFig.6ismainly acrosssectionaldetail
of the left side of the launder and a part of the

separator vessel, both as illustrated in Fig. 1,
showing the launder in a central position of
elevation to catch the middlings product as
Ihg. 7 1s
similar to Iig. 6 except that the launder is

illustrated as elevated to its maximum
position to catch concentrate as it is dis- |

charged from the separator vessel. Fig. 8 is

partly a side elevation and partly a vertical

cross section of a modified form of an ex-

TOWS. ’
tical sectional detaill of the central part of the

pansible element, in a state of expansion.

. Fig. 9 is a cross section of Fig. 8 on line 9—9

of Fig. 8, looking in the direction of the ar-
Fig. 10 18 an enlarged transverse ver-

~wall of the deflector vessel and some of its

60

- ble element at this point shown in operating

mternal parts with a portion of the expansi-

position; expansion liquid also being shown
present. Fig. 11 is an enlarged transverse
vertical section of the upper and lower por-

_ Fig. 5 is prin-
cipally an enlarged top plan of the cam and :
its driving mechanism detached from the sep-

-

|

5
"1

llustrated in the form of a vessel A, with a

|

1| tions of a side of the deflector vessel and

some attached parts, with the expansible ele-

‘ment in place in a state of expansion.

In making my improved centrifugal ore
separator, 1-provide . member having a
separating surface, which member I have

closed bottom and substantially open top,

‘and may be termed a treatment vessel. This

vessel 1s preferably of a double or compaosite
nature made of substantially upper and
lower halves, and the two halves being
fastened together near the center as berein-
after described. ' - -

The bottom of the treatment vessel has a
central hub B, that rigidly engages a shaft C,
which is mounted in journal boxes D and D/,
respectively, to support it vertically. The
journal boxes are attached to a suitable

“general supporting frame K of the separator,

and the lower-snd of the shaff is stepped in
an anti-friction bearing I to carry its weight.

. Patented April 6, 1909,
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‘The vessel A is turned smooth and con- -
centric to the shaft C, and the ipner walls of -

both the upper and lower halves afford in-
dependent separating surfaces G and. G’

respectively, over which the substances to be

separated pass, as hereinafter described.

- The rim or edge of both halves of the ves-
sel around 1ts largest diameter 1s jﬂ&nﬁed out- -

which

ward as shown, and indicated by

| flanges have an annular recess at their outer

left side of the discharge enlargement of the | edges around into which the respective

flanged parts of the ring I, are seated. ' These
flanges on the ring I being greater in width
than the depth of the annular recesses in the
flange H, there is left between the ring and

‘the flange when these parts are in place an_

annular space J.

80

85

90

The main part of the ring I is made wide |

enough to extend inward toward the-céntef

of the vessel, some distance, thereby partly

closing the two halves of the tregtment, ves-
sel with respect to each other which ngevents

95

water or other liquid and material to he'sepa-

rated from flowing from one half of the ves-

sel into the other while in operation.

100 .

~ The vessel 1s preferably made of greatest :
diameter at its central portion longitudnally,

the walls of the two halves which form the
separating surfaces, being inclined outward

from their respective feed ends toward the .

middle. The upper end of the top half of the
vessel is provided with a ring or flange K

105.
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extending a considerable distance toward its | in diameter than the treatisent vessel A, to

‘axis, forming a partiai closure to this end of

the vessel zud having its inner edge turned

upward as shown.” On the upper side of

this flange portion is provided a ring L of
shape to form an annular feed chamber M
into which material for separations with

water may be introduced by a suitable pipe
N for passage over the separating surface of

the upper half of the vessel.

The pipe N is
provided with a valve N’. .

Through the partial closing flange or ring -
I 1s a series of openings O extending {ron.

the feed chamber M down into the space J’
as hereinafter more fully deseribed.
- Liocated within the vessel A, and with it
forming separating passages P and Q I pro-
vide a.member or deflector embodying a non-

~elastic_comparatively rigid supporting ele-

.20

30

39

- Fig. 1.

ment R, and an elastic or expansible ele-

ment 5. The supporting element R, T have
made 1n the form of a vessel and have termed
it a deflector vessel. This deflector vessel

1s preferably made in two halves secured

together by bolts 1" through its inwardly ex-
tended ring flanges U, which are threaded

mio the walls of the vessel as Ulustrated.

These flanges are of form to permit of the
piacing of the ving I, as especially illustrated
The upper end of the deflector
vessel i1s partly closed by an inwardly ex-

tended ring 4. .
1 have mounted the deflector rigidly on a

‘sleeve V which is rotatably journaled around

the central shaft C, and its {astening to this

- sleeve is facilitated by means of the hub Y at

40

49

L
by |

60

the lower part of the deflector. The sleeve
rests on an anb-iriction bearing 2 which is

seated on the bottom. of the treatment ves-

sel A and the sleeve is rotated differentially

to the treatment vessel, and with it the de-

flector by the drive pulley 3. The expansi-
ble element in this instance is composed of a
flexible tube preferably in the nature of o
hose of rubber, coilled or wrapped closely
around the outer diameter of the deflector

vessel as tliustrated, so that substantially all

of the circumferential part ol the deflector,

- which 1s located in proximity to the separat-

mg surface, is composed of an element which
may, oy internal pressure of Tiquid be ex-

panded outward thereby enlarging the dian-

eter and circumference of the deflector. |
n placing the expansible or elastic tubing

around the deflector vessel I prefer to wrap
1t spirally so that the crack, or lines of de-

pression &', between the different coils will

not be circumferentinlly in a constant plane

transverse to the axis of rotation. and so that
durmg differential travel of the deflector and

treatment vessel A, all parts of the senarat-
] ) ]

- 1ag surface will be crossed or swept by parts

- of the expansible element Iving between the

e

depression lines therein.

The defiector is made sufliciently smaller

]

e w ams r ay wy A Tk
L]

leave the desired separating passages P and
Q around between'its outer wall and the

walls of the vessel.  The deflector is also suf- -

fi-1ently shorter to leave the desired space J’ 7
between 1ts top ring 4 and the flange K of the

upper half of the vessel. Where the sepa-

raling passages occur oi the left side of Kig.-

1, 1 have illustrated liquid in operating posi-

tion, but have not shown it in the passages at -

the right side. | . ‘
-~ Around the hub Y in the bottom of the de-

Mlector T provide a ring 5 of shape to form a

feed chamber 6.into which material for sepa-

‘ration with water is introduced by a pipe 6,

and governed by a valve 6", so as to pass

-over the lower end of the separating surfade,

which s initialed G, -

Extending from the feed chamber 6
through the bottom of the deflector into the
space 7 are holes or passages 8 for flow of ma-

terial from saiid chambers on.its way to the

lower of the separating passages. - -

(On the mside of the deflector vessel T have

provided facility for supplying liquid to the
expanston chambers or channels 9, inside of

the tubes forming the expansible element. 1

accomphish this Dy means of annular groove

or trough shaped rings 10 adapted to receive

Hquid in their channels 11, The outer cir-
cumferences of these rings: are of size to
tightly it at the places desired inside of the

deflector vessel as illustrated. T have illus-
trated four-of these rings in the deflector—

two i the upper part and two in the lower,

sorve the-purposes desired. -

hut as many may be employed as will-best -

The tabing formine the expansible element
£ o . .

on each hall of the deflector vessel is prefer-
ably i at least two pileces as illustrated in

Fig. 4, and both ends of each piece are suit-

ably connected to an appropriate one of the
rings 10 by conduits 12 as illustrated, so

there is o passage from the channels 11, into

the expansion chamber of the tube forming
thie expansion element through which liquid

may be mtroduced into or expelled from, or-

circulated throush the expansion chamber 9,
thereby forming means by which liquid may

be circulated annularly through the spiral

tubes. - _ o

The tubing which constitutes the expansi-
ble element forms a wall for the expansion
chambers not only on the side adjacent to the

- separating passage, butralso adjacent to the

supporting element or. deflector vessel, the
latter wall preferably lying in contact with

the outer circumference of the deflector ves-
sel az lostrated.  The expansion chambers.

therefore, being within the tube, are inter-

posed between the double or multiple walls
of the expansible element. S -

The expansible element may be removable

aiter disconnecting its fastenings to the sup-.

porting element after the deflector has been

S
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femoved from the vessel A, by uncoiling the | léss, disténee fromn the axis, thus sutomats

‘tibing, coustituting sueh blement.

~ During eperation of the separator, liqtid

int¥oduced inte the chahnel 11 is i pait

5 diiver by thé abtion of eentdifugal force

“through the condult 12 iite the expansion
‘chambers 9 bevoming expansion ligitid, and
‘?liquid Ppressure distends or expands the
eie '

- L]

@ “which are the ssparating passages: As
meéeans for intreducing liquid inte these chan-
nels 11 to effect expansion; I provide pipes

5 13 and 14 with their delivery ends in position

to flow. the liguid 1nto the:respective chans-
nels, and in these pipes is a valve 15 and 16
respectively, WhiCE afford facihity for inde-
géndéﬁﬂy regulating the supply of liquid

owed 1nto the channels in the rings of the
different halves of the deflector so that the

Ly v = B

liguid stipplied to the parts of the expansible

elemént, which operates in conjunction with |

~ the diﬁ';erent separating surfaces, may be reg-
tlated independently. _ R
- ‘T he deoree of expansion of the slethent S

.
".

depende largely on the quantity of liquid

permitted to accumulate ini the channels 11,
arid this accumulation is governed or limited

30 by the position of the scoop conduits or pipes

17 and 18 which are of shape to bring their
outer open ends to operate on; and against

the surface of the revolving body of liquid .
in the respective channeis 11, thereby lessen~

35 ing the expanding pressure on the element S

and consequently enabling enlargement of

the separating passage ss desired.

It 18 advantageous that the -eXpaﬁding"

pressure on the element S.of the deflector be

IIIII

10 dithinished gradually as concentrates accu-

mulate and bed in the separating passdge,
perimutiing  gragual contraction of the ex-
pansible elepent, and proportionate gradual
entargement «of thie separating passage to
accominodate the bedding ¢oncentrates. - I

‘therefote; support the seoop conduits 17 and

18 that operat® with respect to.the different
separating surfaces, on 1ndependent or dif-
fetent. rotatably mounted rods 19 and 20
D which have their upper ends 21 and 22

eiooked at approxumately right angles to

their mein bedy, and the erobked ends 21
and 22 respectively contiact with the surfacdes

~of the different cams 23 and. 24 which are

5 tlounted on different sotatably journaled
shafts 25 and 26, so when the cams ate re-
volved the crooked ends 21 and 22 will be
moved to ¢onform to the surface contour of

~ the camis, anid thereby gradually and inde-

nsindently retatably move the tods 19 and

20 and swing the outetr or scooping ends of

the vonduits 17 and 18 out orin with respect
. o tne axis of the separator, wliich gradually
scaops out and removes the liguid from the

38 gorrespending charinels 11 to & greitér or !

~ The surfacés of t

_elements S outward, enlarging thé diameter
10 6 the deflector and proportionately dimin-
' ishing the size or dbth of the spaces P and

b

ically limiting wnd -rég'ulatm% the expanding

pressurs on th eﬁtgﬂnsibk-ﬁ_ ements. ,

. 16 cams sre made of sult-
able contour, and the scoop "
afe adjusted with fespect to the rods 19 and
20 &nd the vhannels 11, in position to ac-
complish the réemoval of the quantity of lig-

uid desired. .

 As means for effecting rotation of the eams
I hiave placed worm wheels 27 and 28, on the
shafts 25 and 26, which with worms 29 and
30, mounted on suitably journaled shafts 31
anid 32, on which latter shafts I also provide
cone shaped belt pulleys 33 and 34.
On a stittably mounted shaft I have placed
cone shaped pulle{sﬁﬂ and 37 ith proper belt
alinement with the pulleys 33 and 34 re-

spectively; and have.provided drive belts 38

and 39 appropriately connecting these two
pairs of cone pulleys by which rotation is
transmitted from the cones 36 and 387 to

those 33 and 34 and through the worms and

worm wheels to the cams:

The belts 38 and 89 ean be moved .a-,lnng‘

pipes and cdms

70

79

36

89

90

the cones as desired by the guides 40 and 41

to obtain varnation of revolution.
twisted drive belt 42 from a pulley 43 on the
upper end of the shaft C to a pulley 44 as
shown in Kig. 2, drives the cone pulleys and

other mechanisni to move the scoop pipes

as Just above described.

]

- By means of the swiveled clamps 45 and

45" respectively the scooping conduits 17

and 18 niay be mdependently adjusted on
their rods to bring their scooping ends in or
out into position to relatively move the

expanding hquids to a greater or less depth

from the channels 11, and the delivery ends

of these conduits inay terminate at any

suttable place to dispose of the removed
hquid but I have illustrated theni in position
to deliver 1t 1nto the feed chamber 6 of the
separator, whence 1t passes through the
sepatating -passage. .

The pressure of the liquid in the separat-
g passages exerts a resisting force on the

outer suriace or wall of the expansible ele-

ment S, to the latter’s expansion and at the
same. time; and thereby exerts a liquid con-

pression -force thereon, so that it follows.

that dunng operation, while liquid is in the

separating passage, being actuated by cen-
trifugal foree, and liguid i also in the ex-

pansion chanibers, beihg actuated by cen-
trifugal force, the expansible element is

The

95
10_1)'
105
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120

operating between two bodies of liquid

under pressure and will yield in expansion
or contractionh as the case may be, to the
body ot hguid which exerts & sufficiently

-greater or excess pressure to effect such

result. - -
I 3t-is desited to produce preater expan:
sion 1 one oi the expansion chambers thai

’ '

in another, the positionoi the scoop conduit

195

3 8¢
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17 which operates with respect to that par-
ticular chamber may be adjusted on 1its rod
independently to permit a deeper accumu-

lation of expansion liquid for that chamber,

and vice versa. -
During operation of the separator the

vessel or member carrying the separating

surfaces is revolved at a desired rate of speed
by a suitable belt (not shown) passing
around the pulley 46, from any suitable

source of motive power, and the deflector 1s
revolved at a sufficient speed differential to

the separating surfacé, to transmit through

the instrumentality of the liquid m the |
separating passage. a liquid scourmng or

washing {riection on the separating surtace,
or material that may be thereon to facilitate

separation desired. As the operation of the-

separator proceeds, and the separated ma-
terial accumulates in a bed on the separating
surface, filhing the separating passage to

that extent, the outer or sconping ends of
the conduits 17 being gradually moved out-
“ward by the cams and associated mechanism

=
&

4{)

50

2D

60

a desired quantity

hereinabove described, and gradually lessen-

ing- the accumulation ef expanding liquid

from the channels 11 permitting the flexible
element S to be gradually contracted until
or load has bedded in
the separator. By this time the cams have
revolved a suflicient distance to bring the
crooked part 21 and 22-of the rods into
nosition on the cams to be quickly moved
and swing the outer ends of the scoop con-

duits inward, and again permit the maxi-

mum desired accumulation of -expanding
liquid in the channels 11.

several products discharged from the sepa- |

rator, I have-supplied an annular launder or
trough 47 provided. with several compart-
ments 48, having mmdependent annular open-
ings, around thelr upper parts, which are of
proper size and spacing with relation to the

two rows of hollow dis¢harge nipples 49 and

50 so that at the saine time there will be one
of the openings in radial alinement with each

of the rows of discharee nipples to cateh the

separate products therefrom, and there will
also be 'one of the -several annular openings

interposed between these two rows, and so
when the launder 18 properly shifted up or

down the same relative conditions will pre-

vail to catel separately the different prod-
ucts discharged at different periods from the
rows of discharge nipples.

From the several
compartments 48, are discharge pipes 48’; as
iustrated. ' '

The launder is supported by rods 51/ se-

cured to it as illustrated, which have their

lower ends threaded and passed through the

internally threaded worm wheels 52 and 53,

which are suitably maintained in the stands

54 and 65. - - L
 There is provided a suitably Journaied |

As ‘meauns for separately eatching the

917,182

| shaft- 56 haﬁng-worms 57 and 58 méshjng‘

with the worm wheéls by which said wheels

are revolved when desired, to raise or lower

the launder;. the shaft is provided with a

‘suitable crank 58" serving as 4 handle by
which to turn it, although any other suitable

means may be employed to revolve the shaft.

- While operating, ‘if it 1s desired that one
half of the separator be in process of loading
or effecting separation while the other half 1s
unloading or discharging accumulated con-

10

centrates and vice versa, the feed pipe

delivery into the feed ehamber for the sepa~

rating surface on which separation 1s pro-
oressing, is at this time supplying material

for separation, and the water in the expansi-

hle members operating with respect to this

80

surface is then being governed to secure de~

sired intensity of washing friction for sepa-

ration; while at this time clean water is being

introdueced into the feed chamber of the

separating surface where unloading 1s pro-

oressing, and the water to the expanuble -

member for this separating surface 1s régu-
lated to produce a sufliciently greater ov

more intense washing friction to effect the

removal and unloading of the concentrates
that have previously been bedded on this

separating surface and 1 1ts ﬂepm':ﬁ}ingj

passage. _ _ _

- It will be understood that the branch pipes
59 and 59" are adapted to supply clean water
into their respective pipes N and 6, as de-

| stred for uses hereinabove explained.

~In Fig. 1 the expansible elernent on the

upper half of the deflector is illustrated i &

90

95

130

state of expansion, while in the lower hatf it

18 in. a contracted state.

When the concentrates have been removed:

from this latter passage and the other sepas 165

rating surface has been sufficiently loaded or®
bedded with concentrates, the flow of mate-

rial for separation to the lattér passage is.
stopped and clean water is supplied instead,
and also greater expansion pressure is ob-

119

tained for effecting removal as hereinabove

described, the launder 47 having been prop-
erly relatively adjusted. At the same fime

material may be introduced for separation on

the surface from which the concentrates have,
just been discharged, the proper expansion

conditions for separation belng . automai-

jeally established as has been hereinabove

deseribed.

- In Ifig. 1.1 have illustrated the launder in
.its lowest operating position. In Fig. 61t2s

in its medium position, and in Fig. 7 In 1is

‘highest or maximum operating position.

In Tigs. 8, 9, 10 and 11 I have illustrated
a,modification wherein I make the expansion
element of my separator in the form or na-
ture of a tube, the walls being formed with
double or multiple layers reiatively unaq-
hered throughout part of their area, which 1
have hero initialed 60, the tubs being of sui-

115

120
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wrapped around the supporting element 61. !
This form is illustrated removed from the de-

917,122

ficient diameter and of shape to shde over

the outer diameter of the supporting element
deflector vessel 61, instead of a tube

/2 flector vessel in_ Iig. 8. - -

*main figures of the drawings and the differ-
ent parts are intended to operdate with re-

10

19

When the deflector vessel is made in two
parts joined together as is illustrated i the

spect to different separating surfaces, there s
preferably an expansion element provided of

suitable size and’shape for each of the two |

" parts of the deflector. 1 _
ment is preferably formed having walls with

This expansible ele-

double or multiple parts in the nature of un-

. adhered layers, walls as above stated of pret-

. suita

20

29

erably substantial water-tight materiai as
le rubber cloth, or of any other mate-
rial that is “sufficiently yieldable and will

‘otherwise subserve the purposes reguired.
The layers of the walls are secured together

at their ends and at intervals as desired,
preferably to form circumferential expansion

chambers 62, between them, and 1n 2 manner

so that the resultant depressions that occur

" in the outer surface of the expansible ele-

30

ment. will course irregularly around the de-
flector with respect to a constant plane trans-
verse to the axis of rotation. These depres-

sions may also occur in shorter lengths with

an undepressed space between them. Both

~ of these forms of depression are shown In

40

- of the wal

20

39

- 60

65

[ig. 8 of the drawing.

. The importance of having the depression

occurin a broken or irregular course 1s m or-
| tion, the second member embodying a com-.

der to bring all parts of the separating sur-
face with respect to which the expansible

. element operates under or in operating iric-

tional proximity to those parts of the ex-

}Jansion element which are expanded, lying
)

etween the depressions. The fastening to-

‘gethier of these double or multiple layers of

the walls may be efflected in any suwtable

way desired, but 1 have employed stitching
or sewing for this purpose and prefer to coat |

the stitching over with some substance as
rubber to {)revent leakage. The mner layer

in. place on the deflector vessel, rests closely
against the exterior of the vessel and the
outer layer is theh expansible outward by
liquid that is introduced during operation
from the channels 11, through the connec-

tions as ilustrated.

The‘ rINges contailiing{the chénnels 11 may
be located properly with regpect t? the' ex-

- pansion chambers so that two or more of said
chambers may be connected by suitable con-

duits, 63 to the channels in the same'ring 10
if desired, as shown in Fig. 10. Theexpand-
ing liquid is illustrated in operating position
in Fig. 10. |

* - -

To assist in holding the exparnsible ele-

ment in place on the outside of the deflector

‘expanding pressure,

-of this expansible element when

the expansible element with extended yield-

" able ends 64 adapted to be folded over on the
t6p and bottom ends of the part of the de-

flector vessel on which these elements are re-

. spectively carried as shown in Fig. 11, and 1

secure rings' 65 and 66 over these respective
folded ends to tightly hold them 1n place.
These rings may be secured when in place m
any suitable desired way as by screws 67, and
if 1t is desired to remove the expansible ele-

| ment these rings must first be removed.

"What I regard as new and desire to secure
by Letters Patent 1s: - .
1. In a centrifugal ore separator, the com-
bination of a rotatable member having a
separating surface, a member differentially

rotatable thereto in part forming with the

first member a separating passage, the sec-
ond member embodying a comparatively
rigid supporting element and an expansible
element In proximity to the separating sur-

face, which expansible element has walls com-

prising multiple yieldable layers forming an
expansion -chamber

adapted ‘to supply liquid for effecting said

scribed. -

2. In a centrifugal ore separator, the com- -

bination of & rotatable member forming one
wall of a separating passage, and a member

| differentially rotatable thereto, in part form-

ing the separating passage, which 1s adapted
to contain a body of liguid while 1 opera-

paratively rigid supporting element and an

X _ interposed between
them, one of said layers being adapted to be
expanded by liquid pressure and means

‘substantially as de-

| vessel in the modification, I have provided
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element with walls having multiple yield- . -

able layers forming ah expansion chamber

interposed between them and being adapted

to be expanded by liquid pressure and to be

1056

periodically compressed by pressure of lig-

uid in the separating passage, substantially

-as described. |
3. In a centrifugal ore separator, the com-

bination of a rotatable member having a

110

separating surface, a member differentially =~

rotatable thereto mm part forming with the

| first member a separating passage, the sec-

ond member embodying a comparatively
rigid supporting element and an element 1n
proximity to the separating surface the sec-

ond elenient having walls with multipie

vieldable layers sccured - together atinter-
vals and forming liquid holding chambers
between sald yieldable layers, one of said

layers adapted to be expanded by hqud:

pressure and means adapted to supply hquid
to said chamber, substantially as described.

. 4. In a centrifugal ore separator, the com-

bination of a rotatable member 'having a
separating surface, a thember differentially

rotatable thereto in part forming with the

first member a separating nassage,. the sec-

&
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said element

10

Lo

gether forming

nd member- embodying an expansible ele-
ment in proximity to the separating suriace,
having walls with multiple

layers with an _ .
them, said layers being secured together in a
course circumferentially irrecular with re-

‘spect to & constant p.ane transverse to the -

axis of rotation and msans adapted to supply
hquid to the expansion chamber, substan-

‘tially as described.

6. In a centrifugal ore separator, the com-
bination of & rotatable meniber having a
separating surface, a member differentially
rotatable thereto m part forming with the
first member a separating passage, the sec-
opd - member embodying a yieldable fiic-
tiopal washing element having nrultiple

walls with an expansion chamber mterposed |

satd walls being fastened to-
I an exterior depression ex-
tending circumferentially” in an irregular
coupse with respect to a constant plane
transverse to the axis of rotation, one of said

between them,

walls being adapted to operate between two
odies of iquid under pressure and to be ex-
panded or contracted by the relativel Y vary-

- 1ng pressure. of the two hodies of liquid and

51

means adapted to supply liquid -to both.

sides of said yieldable wall,
described. S

substantially as

oination of a rotatable member having a
spparating surface, & member differentially
rotatable thereto in part forming with said

| _ C
6. In a centrifugal ore separator, the com-

f

.l

i

: , l'lleilt and an ole mant 'ill.
expansion chamber between |

T el el Bl e W A e — r— . A
-

ferentially rotatable thereto, in part

- hguid pressure, and to be

917,122

' first member a separating passage, the sec-

ond member embodying a supporting ele-
proximity to the
separating surface, the second element hav-
g walls with multiple yieldable layers with

an expansion chamber interposed between
sald layers, the layers being secured together.

forining depressions on its outer surface, one

ol said layers adapted to be expanded by
liquid pressure and means adapted to sup-

Ply hquid to said chamber, substantially as

desceribed.

7. Ina centrifugal ore separator, the com-
bination of a rotatable member forming one -

wall of a separating passage, a member dif-
forming
the separating passage which passage 1s
adapted to contain a body of liquid while in

operation, the second member embodying a
supporting element and an element having
| walls with multiple vieldable layers

expansion chamber interposed Det ween said
layers and being adapted to he expanded by
pressed by pressure of
rating channel

sure on sald second
described.

Witnesses:
M. Prox,
W. H. Prcx.

with an -
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» periodically coni~ -
the hquid in the sepa-
and adjustable automatic ..,
neans adapted to limit the expanding pres~
element, substan tially gs
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