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PHILIP F. PECK, OF CHICAGO, ILLINOIS.

CENTRIFUGAL ORE-SEPARATOR.

SRRIRREEEE No.917,121. Specification of Letters Patent. . Patented April 6, 1909.
R Application filed September 17, 1908. Serial No. 453,526, B

- .. To allwhom it may concern: SR In making my improved centrifugal sepa-

. Beit known that I, PuiLip F. PECE, a citi- | rator, I provide a member having a separat-
" zen of the United States, residing at Chicago, | ing surface, which member I have illustrated
" in the county of Cook and State of Illinois, | in the form of a vessel A, with a closed bottom 60
have invented certain new and useful Im- | and substantially open-top. -The bottom of -
proveruents in Centrifugal Ore-Separators, | the vessel has a central hub B, that engages
- of which the following 1s a specification. | rigidly a shaft C, which is mounted in journal
" The objects of my invention aré to con- | boxes D, and D’ respectively to support it
struct an improved separator employing cen- | vertically. The journal boxes are attached 65

Y TR

10 trifugal force and assisting agencies for sepa- | to a suitable general supporting frame E of
" ration of particles of waste and value 1n pul- | the separator, and the lower end of the shaft
 * verized ores while mixed with liquid, of the | is stepped on an anti-friction bearing I,
veneral type illustrated and described in my | (Fig. 3) to carry its weight. The vessel A 1s
turned smooth and concentric to the shaft C, 70 .
and on its inner wall is a-separating surface
G, over which the substances to be separated
pass, as hereinafter deseribed. - -

. applications for United States Patents, Serial
.15 No. 444787, filed July 22, 1908; Serial No.
1 453,527, filed September 17, 1908, and Serial

- No. 456,060, filed October 3, 1908. -
- - - In the accompanying drawing Kigure 1 1s
~- . aside elevation of the rotatable portions and
20 {frame of my separator, as well as showing the
, launder in transverse central section. FHig. 2
v . s a top plan view of my separator. Iig. 3
~°© Is a transverse vertical central section of my
. separator, excepting the frame, which is
25 shown in side elevation. TFig. 4 is princl-
o }mlly' an enlarged transverse section of the
~ left side .of the main rotating parts, similar
- to that illustrated in Fig. 3, but with the
. flexible portion shown partly expanded and
30 with liquid shown present as it occurs during
 operation. Fig. 5 is principally a plan of a
detached part showing one of the cams and
~ its drive mechanism, enlarged. Fig. 61s an-
- enlarged transverse section of my separator
35 on line 6—6'0of Fig. 3, looking in the direc-
" tion of the arrows, showing a distended state

The rim- of the open end of the vessel 1s -
flanged outward as shown and indicated by 75
‘H, which flange has an annular recess at its
outer top. edge, into which the -depending -
part of the ring I, is seated; this depend--
ing part beihg some greater in width than
the depth of -the annular recess in- the 80
flange H, there is left between-the ring. and.
the-flange, when the two are seated together,
an annular space J. The main -part of the.
ring i§ ilso made ‘wide enough so it extends .
‘inward some distance toward the axis of the 85
vessel, thereby partly closing the opening m
the top of the vessel. ~ -~ -~

- The vessel is preferably made with its
walls and the separating surface inclining
outward from its bottom to its top or open 90
1 end, and the ring I, extends a greater dis-

_ . | tance toward the axis than the extent of

~of the flexible portion ‘as in Fig. 4. "Fig.'7 | outward slant or inclination of the walls of

is a vertical cross section of part of the flexi- |-the vessel, so that the bore or opening of the
~ble covering element to the deflector en- | ring is less in diameter than the diameter of 93

19 lareed and removed.  Fig. 8 is a transverse | the bottom of the vessel, enabling when te-

- section of Fig. 7 enlarged, on line 8—8 of | sired a sufficient body of the liquid,sugﬁlied
- Fig. 7, looking in the direction of the arrows. | to the vessel; being retained therein to fill the

- Fig. 9 is a transverse section of Fig. 7 en- | separating passage and submerge the sepa--
. larged, on line 8—9 of Fig. 7, locking in the | rating surface. | A

15 direction of the arrows. Fig. 10 is mainly | . The ring I is held in place on the flange of
an enlarced vertical centra! cross section of { the vessel by the screws K, which pass

" one side of the deflector member, modified. ' through the ring and are threaded into the
|

109

Fig. 11 is mainly a: cioss section of Fig. 10, | flange as shown. This ring around iis cuter
on line 11—11, of Fig. 10, looking in the di- i diameter, through its depending part 18 pro- 105
" 59 rection of the arrows. Fig. 12 is an inside | vided witharow of screw-threaded holes corn-
~ elovation of a fragmentary part of the wall | municating with the space J, into which are
of the supporting element or deflector vessel. : Elare{i plugs L, that are provided with small
Fie. 13 15 mostly an enlarged fragmentary | heles L’ shown best in Fig. 4, of suitable size
cross seftion of the parts {or eflecting }"‘i(-}-}(g- to permit of dischargs of liquid and materiel, 115
33 nble expansion, taken on line 13—13 of | vel fo retuin & sufficient quantity in the ves-

. T . 1 I i o {:ii "'1':11. - :'l"'_;nf‘ ﬁii'l 6.8 ,il ="} ﬂj-i 4 "-"!'-__
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merge the separating surface, as above | supporting part, bringing it into proximity

stated. -
Located inside of the vessel A, and with
sald vessel forming a separating passage M, I

provide a member to serve as a deflector,

which preferably embodies a substantially
non-elastic squortmg element or portion N
that I have illustrated in form of a vessel,

‘although this part may be any other suitable
form of supporting structure, and I will in

most places in the specification refer to it as
" This deilector vessel
has a closed bottom and an open top, except
that at its top is a ring N’ in threaded engage-
ment with it.
smaller 1n dianieter than the inside of the
vessel A, thereby leaving the separating pas-
sage M, ad)acent to the separating surface;

-1t 1s also somewhat shorter than the inside of

20

29

~ anti-friction type.

30

39

the vessel A, and has a central hub O, which
securely and rigidly engages the lower por-
tion of the sleeve P, that is mounted in s ro-
tatable manner around the central shaft C.

Between the upper end of the hub B, and
the lower end ofp the sleeve P, I provide a
bearing Q, (Fig. 3), which is preferably of an

clent thickness to hold the bottoms of the

vessels A and N apart, and leave a compar--

atively small space R between them as

shown. "On the upper end of the sleeve P,

1 provide a pulley S, by which the sleeve
with the deflector may be revolved diftferen-
tially to the vessel A, by means of any suit-
able belt (not shown) from an appropriate
source of power. Around the hub O of the

~ deflector vessel, I provide a ring T, which

40

40

- vessel by the screws W.

o0

60

65

rises' above the bottom of the vessel and

forms a feed chamber U. This ring has a

central opening at its top, considerably
larger than the outer diameter of the hub O,
leaving an annular space around the hub
throquh which liquid and material may be
mtroduced mto the feed chamber U. This
ring T has an outwardly extended flange at

“1ts lower edge, that fits in the recess inside

of the raised boss V on the bottom of the de-
flector vessel, and 1s tightly secured to the
Near the outer
drameter of the feed chamber U, I provide 4
number of holes X, through the bottom of
the deflector vessel, which serve as material
and hquid passages from the feed chamber
down into the space R, whence such ma-
terial and hiquid actuated by centrifugal force
is driven 1nto the separating passage as here-
inafter described.

The deflector member, in addition to the
supporting part or element N, embodies a
flexible part which I prefer to form by sur-
rounding the circumference of the support-
ing part with a yleldably expansible element
Y that may be in the nature of a suitable
piece of rubber fabric, jacket or tubing se-

curely and appropria,tély fastened to the

This vessel 1s somewhat

This bearing 1s of sufhi- |

to the scparating surface and in part forming
the separating channel. Itisimportant that
the expansion "of this expansible element

'should be effected by means that will permit

70

of its properly yielding to and being com-
pressed or contracted by an excess pressure

of liquid in the .separating passage, which
excess pressure may be caused during opera-
tion by the bedding of concentrates in the
separating passage, 1t therefore following
that the separating passage automatically
becomes enlarged to provide space for lodg-
ment and accumulation of a bed of concen-
trates on the separating surface, and to

| facilitate this end I have provided means.for

effecting this yieldable expansion mainly by
liquid pressure hercinafter more fully de-

scribed. I have provided the expansible

element in this case with substantially non-
elastic reinforcing means or strips Z (shown
best m the enlarged Figs. 6, 7 and 8,) of
metal or other suitable material, to reinforce
the jacket against distortion caused by its
circumnferential friction in the separating
passage. These reinforcing means are ar-
ranged in a manner to serve the office In-

tended, and yet permit of diametrical ex-

pansion of the jacket element. They are
illustrated as lying substantially parallel
with the axis of rotation, and do not in this
application extend into the zones where

the fastening of the jacket to the deflector

vessel is effected.  Within these zones there
are provided reinforcements of canvas, or
similar material as especially shown in Figs.
7and 9. Thenon-elastic reinforcing strips or

-means 7, are held together and to place prin-

cipally by the rubber or equivalent substance
which serves as binder means for them.
The fastening of this expansible element to
the supporting vessel or element N, is pref-
crably effected by tightly winding several
strands of wire 2 around over the desired
places and twisting or otherwise suitably se-
curing the ends of the wire together. In
this way the larger part of the circumferen-

80

8d

90

100

110

tial area of the deflector vessel and the ex-

pansible jacket element are unattached, and
form expanston chambers 3 which are adapt-
ed to receive liquid under pressure for ex-
panding the jacket element to enlarge the
deflector and proportionately decrease the

depth of the separating passage as herein-
after described. The

strands  of
wrapped around this expansible element
establishes a substantially liquid tight par-
tition or division between these expansioh

wire.

115

120

chambers, making them closed or practically

' so with respect to each other, and causes the

" expaneible member to be revolved with the
The num-

deflector vessel during operation.
ber of these. expansion chambers may be

125

varied if desired, and while I prefer to have

them substantislly continuous circumferen-

130
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tally, and have so .illustrated them, they.
may be

made otherwise if desired.
On the inside of the deflector vessel I have

provided facility for supplying liquid to the

expansion chambers, by means of annular

sroove or trough shaped rings 4, adapted to.

receive liquid in their channels 5, while they
are in & sta.e of rotation. The outer cir-

tichtly fit within the inher wall of the de-
which rings is located

fector vessel,—one o1

preferably in transverse axillar alinement
with each of the expansicn chambers.
Around through the bottoms of these ring
shaped troughs are several holes 6, extending

from the channels 5 in the troughs through

the wall of the deflector vessel, and commu-
nicating - with their respective expansion

chambers.
20

During operation ot the separator, liquid
introduced inte the channels 5 1s in part
driven by the action of centrifugal force
through the holes 6, into the -expanslon
chambers -3, thereby becoming . expansion

liquid, and by liquid pressure distends or exX-

in & yieldable manner the jacket ele-

pands

ment Y, outward, enlarging the diameter of

the deflector and proportionately diminish-

i of the space M, which 1s
the separating passage;-this expansion 1s
augmented to the maximum degree at or be-
of the loading pe-
riod of the separator. As means for intro-
ducing liquid mto these channels 5, to effect
expansion, there is provided a pipe 7, having
hranches 8 with their delivery ends in posi-

tion to flow the liquid into the respective .

channels, and in each of these branchesis 2
valve 9, which affords facility fo~ independ-
ently regulating the supply of liguid flowed
into the diferent channels 5. 'The degree ol

¢Xpansion

uid permitted to accumulate in the channels
£ and this accumulation is governed and
limited by the position of the outer ends of
the scoop conduits 10 and 10’ which are of
shape to bring these outer open ends to ¢p-
erate on and against the surface of the re-
volving body of liquid in the respective chan-
nels 5, thereby removing liquid and lessening
the expanding pressure ¢n the jacxet ele-
ment and consequently enabling enlarge-
ment of the separating passage as desired.
Tt is advantaceous that the expanding pres-
sure on this element Y be diminished grad-
ually as concentrates accumulate and bed In
the separating passage, permitting oradual
coniraction of the expansible element, and
proportionate gradual enlargement of the
separating passage
ding concentrates.

operate in the diiterent channels 5, o1l sepa-
rate rods 11 and 11/ which are suitably

12/ crooked at approxiinate

“quantity of liquid

drive belts 21 and 21/,

of the jackei or expansibie ele-
ment depends largely on the quantity oz lig-

to accormnmodate the bed-
1 1, therefore, support the
scoop conduits 10 and 10’ respectively, that

liquids |
channels 5, and the delivery ‘ends ot

"‘l—..—lJ

‘mounted to be susceptible of partial rotation

and have their respective upper ends 12 and

}lgy richt angles to
their main body. The crooked ends respec-
tively contact with the peripheral surfaces of
different cams 13 and 13’ that are mounted
on rotatably journaled dppropriate shaits 14

and 14/, so when the cams are revolved

the c¢roolred ends of the rods are movéed to
conform to the surface contour of the cams,

‘and thereby gradually rotatably move the

rods 11 and 11’ swinging the scooping ends

| of the pipes or conduits 10 and 107 out or I

with respect to the axis of the separator,

which gradually removes the liquid rrom the

channels 5 to a greater or less distance from
the axis, thus automatically and gradually
regulating, varying, and hmiting the expand-

_ing pressure on the expansible element, inde-
pendently of variation oi the

_ rotating speed
of the deflector member or expansible ele-
ment. | |
- The surfaces of the cams are made of suit-
able contour and the scoop pipes 10 and 17,

and the cams are adjusted with respect to
the rods 11 and 11/, and the channel rings 4

in position to accomplish the removal of the
desired. |
As means for effecting rotation of the
cams. 1 have placed worm wheels 15 arvd 15
respectively cn the shafts 14 and 147, mesh-
ine with worms 16 and 16/, motunted on
suitably journaled shafts 17 and 17 ', on
which latter shafts I also provide comne
shaped belt pulleys 18 and 187, as illustrated.
" On a sunitably mounted shaft 19, ! have
placed cone shaped
proper relative belt
pulleys 18 and 18,

alinement with the
and have provided
respectively con-

by

nectine these two pairs of cone pulleys,

which rotation is transmitted irom the

cones 20 and 207 to thosa 18 and 18 and to

the worms and worm wheels 16 and ~ 167

and 15 and 15 respectively, and to the cans
13 and 13", - . |

The belts 21 and 21’ can be moved along
the cones as desired by the guides 22 and 22/
to obtain- greater or less speed of rotation
of the cams 13 and 137, or either of them.
The shaft 19 is provided with a pulley 23

connected by a quarter twist drive belt 24

from a pulley 25 on the upper end of the
shaft C, so that the cams-and their assoclated
mechanism are revolved while the separator
is in. operation. o
By means of the swiveled clamps 26 and

26’ the conduits 10 and 10’ may be inde-

pendently adjusted on their reds 11 and 117
to ‘bring their scooping ends in or out 1nto

position to relatively move: the expanding
to s creater or less depth.from the

these

conduits may terminate at any suitable

‘place to dispose ol the removed . liquid.

pulleys 20 and 26" 1’

70

75
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- I'have illustrated them in position to deliver
into the feed chamber U, of the separator,
whence it passes through the separating
passage. |

5  Water or other liquid with material to be

separated 1s fed to the separator from any -

suttable source of supply, through a conduit,

which I have shown as a ]pipe 27, with its -
e

end entering the space leading into the
10 feed chamber U. From the feed chamber,
the liquid and material pass through the
the holes X, down into the space R, and,

actuated by centrifugal force, are driven:

- up into the separating passage M with
15 pressure- resulting from said force on the
‘hquid in the separating passage as well as

by the force on progressively following

liquid flowing in the space R. |
The pressure of the liquid in the separat-
20 g passage exerts a resisting force on the

-outer surface or wall of the expansible

element Y, to the latter’s expansion and at
“the same time, and thereby exerts a hiquid
compression force thereon, so that it fol-
25 lows that during operation, while liquid is
in. the separating passage, being actuated
by centriip
the expansion chambers, being actuated
| gy centrifugal force, the expansible element
30

1s operating between two bodies of liquid
~under pressure and will yield in expansion

or contraction as the case may be, to the
body of liquid which exerts a sufficiently
greater or excess pressure to effect such
35 result. : '
- H 1t 1s desired to produce greater expan-
sion in one of the expansion chambers than
In-another, the position of the scoop conduit
which operates with respect to that particu-

40 lar chamber may be adjusted on its rod |

imdependently to permit a deeper acéumula-
tion of actuating expansion liquid for that

- chamber, and vice versa. -

. During operation of the separator the ves-
15 sel or member carrying the separating sur-
face is revolved at a desired rate of speed by

a belt (not shown) passing around the pulley
28, from any suitable source of motive power,
and the deflector is revolved at a sufficient

50 speed differential to the separating surface
to transmit through the instrumentality of
the liquid in. the separating passage a liquid

- scouring or washing friction on the separat--
Ing surface, or material that may be thereon.

55 .to facilitate separation desired. . The liquid,

which I prefer to be water, with finely pul-

verized material to be separated, in a state .
- to flow freely, is introduced into-the separa-

~ tor through the pipes 27 hereinabove de-
60 scribed, and is driven into the separating pas-
~ sage, the liquid accumulating in a sufficierst
body to fill the separating passage; the
-, lighter portion of the material with the liquid
- then passes up over the separating surface
65 and over its top edgeinto the space J :nd to

ness in the

‘lessening

ugal force, and liquid is also in

‘into position on the cam to be quickly moved

617,121

discharge through small holes I in the plugs
L, while the heavier part of the material
lodges or beds on the separating surface.

At the beginning of the operation the mem-
ber Y is expanded to approach within a short 70
distance OF the separating surface in order
that 1its washing friction for assisting in
separation may be sufficiently effective, as
well as to prevent irregularities or uneven-

%edding separated material. As 75
the operation proceeds, and the separated
material accumulatesin a bed on the separat-
Ing surface, filling the separating passage to

that extent the outer or scooping ends of the

conduits 10 to. 10’ are being gradually moved 80
outward by the cam mechanism gradually
the accumulation‘ of expanding
liquid in the channels 5, and permitting the
flexible element Y to be gradually contract-
ed. 'This continues until there has been a 85
sufficient quantity of separated material or -
concentrates bedded in the separating chan-
nel to practically fill it, then the flow of
water with the material for sepdration is =
stopped - by closing the valve 29, and the 9¢
speed of the vessel having the separating sur-
face is decreased to a comparatively slow
velocity, and clean water is introduced by
means of the branch pipe 30, which connects
with a suitable source of preferably clean 95 -
water supply, the volume of which is regu-
lated by the valve 31. By this time the cams
have revolved a sufficient distance to bring

the crooked part 12 and 12/ of the rods 11
106

and swing the outer ends of the scoops 10 and
10" inward, and again permit the maximum
desired accumulation of expanding liquid in -~ -
the channels 5. L S |
The high speed of rotation of the deflector

_ . 105
Is maintained during this time, which reatly =

‘Increases the differential velocity, and auto-
~matically the intensity of the scouring force -

in the separating channel. The intensity of
the scouring force is automatically increased
because of the movement of the scoops to a
position permitting a greater accumulation
of éxpansion liquid and also because the ex-

110

pansion hquid 18 actuated under constyiit

rotation of the deflector, while the compres- 115 .
sion or resisting force of liquid in the separat-
Ing passage is much reduced under the de-
creased rotary velocity of the vessel A. The
reater friction then operating against the
%edded'material, .which 18 being held with 120

reduced security, causes this material to

uickly yield and be carried out and dis-
charged “with the water or other liqud.
through the holes in the plugs I where 1t is
caught in the launder 32, and as discharged 125
from said launder through the opening 33,

‘may then be diverted to any place desired.

The launder ig suﬁ)or'ted by the bracket 34,
and has a removable cover or top 35.  After

‘the accumulation of separated material has 130
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been discharged, the greater spéed--of_ rota-

tion of the vessel A is restored, the clean

water valve 31 closed and the material valve
29 opened and the operation is repeated.

In Figs. 10, 11, 12 and 13, 1 have illus-
trated a modification of means for effecting
yvieldable expansion of the expansible ele-
ment. In this modification I have made the
deflector vessel or supporting element, which

I have herein indicated by numeral 36, with

its dinmetrical walls largely cut away leaving

elongated spaces 37, best shown In detail

Fig. 12. Spaced around the circumierence

of the supporting element 36 I have provided.
longitudinally of the axis;

bars 38 extending
which are movably connected to the sup-
porting element by means of rods 39 located
ot each end of and attached to the respective
bars as shown. The rods 39 extend toward

the axis of rotation, passing through appro-

priate externally threaded sleeves 40, best
shown in Fig. 13, which sleeves are in thread-
ed engagement with the suitably shaped and
located Internal flange rings 41, of the sup-
porting element.
cient length to permit of desired adjustment
in or out, by means of their screw threads,
and are provided with a head or flange on
their outer ends adapted to rest against the

inner ends of the spiral springs 42, which are

coiled around the rods or pins 39. 'lThe

outer end of the springs 42 rest against the

bars 38 and exert an outward pressure on the
bars, forming yieldable expansion
the expansion element 43 which surrounds

the outer surface of the collective bars as

hereinafter more fully explained., The.out-
ward or expanding pressure on the bars may
be increased or diminished by screwing the
sleeves 40 in or out, thereby increasing or
decreasing the compression: of the springs 42.
The rods 39 exten&) through the sleeves in a
slidable manner so as to permit the bars to
move cut or in while vielding to relative va-
riation of the expanding and compression
forees exerted on the respective sides of the
expansible element, and the rods are thread-
ed to the extent desired and engage nuts 44
adjacent to the ends of the sieeves-nearest
the axis of rotation, which nuts may be ad-
justed in or out to contaet with the ends of
the sleeves, as may be desired, to limit the
movement or extent of the expansion iorce
of the bars. - I
Around over the circumference of the de-
flector vessel or supporting element and over
the collective outside area of the bars 38, 1
locate the expansible element 43, which
serves to create a washing or liquid scouring

friction in aid of separation of materal dui-

ing operation as has been beiore explained.

This element 43 may be secured to the sup- |-
- porting element in any suitable way, as by

{ightly wrapping strands of wire 45 around
The bars being held out by the springs

8art

The sleeves 40 are of suill-

means for

&

42 expand the element 43 in a yieldable
manner, so that by an excess pressure of the
liquid i the separating channel, tie SPFIRES

42 will yield and permit the element 43 to be

compressed aecordingly. The degree of ex-
pansion force and resistanee to compres-
sion of the element 43 may be regulatea by
adjustment ot the sleeves 40, out or in, there-
by increasing or decreasing the pressure on
the springs 41. To assist in effecting yield-
able expansion, liquid may also be employed
inside of the expansible element as ilus-
trated in Fig. 10, and the quantity may be
regulated or limited by any sultable means,
as has been explained in the main figures of
the drawing. .

I desire to here explain that where m the
specifieation and claims 1 have used the ex-
pression that the vessel or member having
the separating surface and the member hav-

ing the expansible element form the separat-

assage, I do not mean that they neces-
v wholly form such passage, as they may
only in part form it and stitl come within the

Ing

scope of my meaning, claims and invention.

T also desire to state that in the use of the
word ‘‘element’”’ I do not mean 1o neces-
sarily imply a basic or noncomposite factor.
What I regard as new and desire to secure
by Letters Patent 1s: '- |
1. In a centrifugal ore separator, the eom-
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 an element i prox-
imity to the separating surface which. ele-
ment contains comparatively
reinforcing means and is adapted to be ex-

panded - during operation and to be auto-
matically contracted by pressure of liquid m

the separating passage and means. acdapted
to supply liquid to the separating pass.ge,
substantially as deseribed. -

9. In a centrifugal ore separator, the com-
hination of a rotatable member having a

non-elastic
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separating surface, a member differentially -

rotatable thereto in part forming with the
first member & separating passage, the sec-
ond member embodying an element in prox-
imity to the separating surface, which eie-
ment contains comparatively non-elastig re-
inforcing means, and is adapted tc. &uto-

matically vield to the relatively varying ex-
‘pension and comMpression forces on 1its re-

spective sides, effecting substantial contrac-
tion or enlargement of the separating pas-
sage and automatic means: adapted, during
operation, to vary said expansion force in-
dependently of t!
second member, substantially as described.
3. In a centrifugal ore separator, the com-
bination of s rotatable member having a
separating surface, a memniber differentiaily
rotatable thereto in part forming with the

e rotating speed of said
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first member a separating passage the sec-
ond member embodying an element in prox-

imity to the separating surface adapted to

yield to relatively varying expansion and
compression forces operating on its respec-
tive sides, effecting substantial contraction
and enlargement of the separating passage
and means adapted to ‘gragua]ly and auto-
matically during operation, vary said ex-
pansion force independently of the rotating
speed of the said second element, substan-
tially as described. -

4. In the combination of a centrifugai ore

separator, having a rotatable treatment

member with a separating surface, a differ- |

entially rotatable member in part forming

‘with the treatment member a separating pas-

- sage and embodying an expansible and con-

20

tractible. element, comprising comparatively
non-elastic reinforcing means, and vieldable
binder means,—the two combined and co-

- operating 1n formation of said element
~adapted to operate between yieldably ex-

29

30

39

tivel

40

panding and compressing forces and to au-
tomatically yield to relatively varying pres-
sure of said forces, while generating a liquid
Washj;lﬁ force in the separating passage, sub-
stantially as deseribed. ,'

5. In the combination of a centrifugal ore
separator, having a rotatable treatment
member with a separating surface, a differ-

entially rotatable member in part forming

with the treatment member a separating
passage and embodying an expansible and
contractible element, comprising compara-
non-elastic reinforcing means, and
leldable fibrous material —the two com-
med and cobperating in formation of said
element adapted to operate between yield-
ably expanding and compressing forces and
to automatically yield to relatively Varying
Eressure of said forces, while generating a
iquid washing force in the separating pas-

- sage, substantially as described.

45

50

6. In the combination of a centrifugal ore
separator, having a rotatable treatment
member with a separating surface, a differ-
entially rotatable member in part forming

with the treatment member 2 separating |

passage and embodying an expansible and

contractible element COIMPrising compara-

tively non-elastic reinforcing means, being

- multiple strips or bars dis%osed substan-

39

60

uild washing

t-iall('ly gyaralle to the axis o
Eiel able fibrous material—the two com- |
bined and codperating in formation of said |
element, adapted to operate between yvield- ;

rotation, and

ably expanding and compressing forces, and
to vautoma.ticaﬁv yield to relatively varying
pressure,of said forces while generating a lig-
force in the separating passage,

L

substantially as described.

65

7. In the combination of a Cehtrifugal ore | expanded or eontracted
separator, having a rotatable treatment i ing the greater

|

917,121

entially rotatable member in part forming
with the treatment member, s separating
passage 'and embodying an expanstble and
contractible element comprising compara-
tively non-elastic reinforcing means, vield-
able fibrous material and elastic substance,—
the three combined and codperating in for-
mation of said element adapted to operate

between yieldably expanding and compress-

ing forces, ‘and to automatically vield to the

relatively varying pressure of said ‘forces,

while generating a liquid washing force in the
separating passage, substantially as de-
seribed. '

8. In the combination of & centrifugal ore
separator,” having a rotatable treatment
member with a separating surface, a diifer-
entially rotatable member in part forming
with the treatment member & separating
passage and embodying an expansible and
contractible removable tube shaped element
comprising comparatively non-elastic rein-
forcing means, vieldable fibrous material

and codperating in formation of the said ele-

‘ment, adapted to operate between yieldably

expanding and compressing forces and to
automaticelly yield to" relatively varying

pressure of said forces, substantially as de-
- secribed. |

9. 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 said
first member a separating passage, the sec-

-ond member embodying an element in prox-

imity to the separating surface having com-
paratively non-elastic reinforcement means
and adapted to be expanded by liquid pres-
sure, and means adapted to supply liquid
for effecting said expanding pressure, sub-
stantially as described. -*

10. In a centrifugal ore separator, the

combination of a rotatable member forming
oune wall of a separating passage, a member
differentially rotatable thereto in part form-
1ng the separating passage adapted to con-

70

79

80

85

- and elastic substance,—the three combined

90

105
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tamn a body of liquid while in operation, the -

second member embodying an element

‘adapted to be expanded by liquid pressure

and means adapted to gradually decrease
the liquid operating to effect expansion dur-
ing the loading period, substantially as de:
seribed. . -

11. In & centrifugal ore separator, the
combination of a rotatable member having
a_separating surface, a differentially rotata-
ble deflector forming with said member a sep-

-

a yieldable liquid actuating frictional scour-

'ng element adapted to operate between two

bodies of Hquid under }i)ressure,a.nd to be

v-the liquid exert-

member with a separating surface, a differ- | supplying liquid on both sides of said ele-

115

120

 arating passage, said deflector embodying

125

pressure thereon, means for

130
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ment and means adapted to

automatically decrease the liquid operating !
to effect expansion during the loading pe-

riod, substantially as described.
12. In a  centrifugal ore separator,

combination of a rotatable member having

a separating surface, a member differentially

the |

|

i
!

rotatable thereto, forming in part with said ;

to contain a body of liquid while 1 opera-

tion, the said second member embodying an |

exterior element having comparatively non-

elastic reinforcing means and adapted to

hold liquid while in operation and to beex-
panded and contracted by liquid pressure ac-
tuated by centrifugal force, substantially as
described. |

13. In a centrifugal ore separator, the
combination of a rotatable member, forming

one wall of a separating passage, a member

diTerentially rotatable thereto, in part form-
ing said separating passage adapted to con-
tain a body of liquid while in operation, the
second member embodying a substantially

non-expansible supporting element and an

expansible element adapted to hold liquid
while in operation and to be ﬁeriodicaﬂy ex-
panded and contracted by liquid pressure

actuated by centrifugal force, means for sup-

plying liquid for effecting said pressure and

automatic means for varying the eifective :
quantity of the last named liquid, substan-

tially as described.

14. In a centrifugal ore separator, the |

- “combination of a rotatable member having a

separating surface, a defiector differentially
rotatable thereto, forming with said member,
a separating passage adapted to contam a
body of liquid while in operation, said de-

flector embedyi_ng expansible and contracti~

ble means-having comparatively non-elas-

tic reinforeing elements and adapted through ]

liquid pressure, having

7

oradually and ! the instrumentality of liquid pressure to be

periodically expanded and contracted there-
by effecting contraction and enlargement of
the separating passage, substantially as de-
scribed. | - |
15. In a centrifugal ore separator, the
combination of a rotatable vessel having a
separating surface, a member differentially

first member a separating passage adapted rotatable to said vessel, forming therewith a

45

20

separating passage, sald member embodying

a'yieldable portion adjacent to the separat-
ing passage provided with substantially non-
elastic reinforcing means and adapted to be
subjected to liquid perssure on both of its

sides while in operation, and to yield toward

t or from the axis of rotation forced by the

liquid on its side which exerts the greater

pressure thereon while generating ligquid

frictional force within the separating pas-
sage, and means adapted to gradually auto-

‘matically decrease the liquid operating to
eifect expansion during the loading period,

substantially as described.

16. In a centrifugal ore separator, the
combination of a rotatable member having
a separating surface, a member, differen-
tially rotatable thereto forming with said
first member a separating passage, the sec-
ond member embodying yieldable elements
forming areas adapted to be expanded by
substantially non-
elastic reinforcing elements, and means
whereby liquid expansible pressure may be
eradually and automatically veried on parts

“of said elements to a greater degree than on

other parts thereof, substantially as de-
scribed. -

PHILIP F. PECK.

Witnesses:
M. Prck,
W. H. Peck.
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