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- Taﬁzwhﬂm’bt -ﬁ%@y-émﬁém:
Be 1t known that 1, PuiLip
ecitizeh -of the United States,

. ¢ENTRIFUGAL ORB-EEPARATOR. .

o '-'“Si)eciﬁclatien of Livtters ?ﬁi}%ﬁ_‘t. '__Pafé?ﬁ‘-’ceaﬁprﬂ 8, 1908.
~ Application filed October 3, 1508. Serial No. 456,080, -

- Chicago, in the county of Cook and State of | looking in jthe {direction -of the arrow, and
'5-IHineis, have invented ceitain new and use- | showing thie ends or edges. of the *canvas
~* ful Improvements in Centrifugal Ore-Sepa- loosely extended. . Fig. 918 2 side elevation
. rdtors, of which the following is a specifica- | showing a portion of the canvas and rein-

- b1on:

forcing structure of the wall of the expansi-

My 'inve'ﬁtioﬁ relates to ‘c'en‘i;rﬁugd,l ore |-ble element, somewhat modified. Fig. 10

+

'i’ﬁéeparators of the general class described in | 1s a cross section of Fig. 9, on line 10—10 ot

=Ly applications. for United States

Letters | Fig. 9 looking in the direction of the arrows.

" Patent, Serial No. 444,787, filed .J uly 22, | Fig. 11 is a vertical eross section of a portion

1908, and Serial Nos. 453,526

... respectively, both filed September

and 453,527 | of the. wall of the deflector, showing the
17, 1908, | modified structure of the expansible ele-

15.and the objects of my present invention are ment,—the latter being of single, instead

7 directed to improving the detlector member | of multiple wall Torm, and being in a state

" in combination with other parts, and espe- | of expansion with lquid illustrated present
. cially to the expansible and contractible ele- | in_operating positron. '

meént of the separator.

¢al central cross section ot my separat

In making my improved centrifugal ore

shbwing some parts. in elevation. The Teft | rating surface B, on 1ts inner wall, and pref-

side of Fig. 2 is an elevation of ‘a part of the | erably having its lower end closed, and its
~_ outside of the expansible element removed | upper end contracted or partly closed by &

25 from the separator. The central portion of | flat ring O, secured to the vessel by suitable

. this figure is 2 side view of a part of the ex- | sCTew: bolts D. The vessel A, 1s securely

-~

- pansible element w1

1sib th the outer layer of can- | and - concentrically mounted on a vertical
- 'yas and elastic covermg removed, showing ‘rotatable shaft I, which is supported 1n

. the “.r__einforciﬂg pieces in side elevation, and. journal boxes F and G, respectively, con-
-30 the right side of Fig. 2 illustrates a vertical | nected to a general frame H. The shaft is
7 eross section of the wall of the supporting | stepped at 1ts lower end on an anti-friction -

part of the deflector and the expansible ele-

bearing I, to support its weight and 1s pro-

" fnent, the latter in place on the former and vided with a belt pulley J, by which 1t may
" in a state of 'expansion.' Fig. 3-1s an en- be rotated with a suitable belt (not shown)

. line 3—3 of Fig. 1, looking -in the direction
~ @ of the arrows. ¥ig. 4 is an enlar

“Around the circumference of the ring C,

_ : _ arged vertical | at the top of the treatment vessel, 1s. pro-
" eross section of a part of the wall of the de- | vided a row of hollow discharge plugs K,

.- flector vessel and expansible element, simi- through which material and liquid may be

40 lar to such parts ilustrated in Fig. 1

-~ the expansible element. shown in place on ing operation. 1 also surround the treat-
. the deflector vessel, in a state of expansion ment vessel with a launder L, having an

with expansion liquid

illustrated present 1 annular opening in alinement with the dis-

operating position. Fig. 5 is a section sinl- charge plugs XK, adapted to catch the ma-

45-lar to Fig. 3; but. showing the upper corner terial and liquid discharged through these-

" of the side of the detlector, with the. ex- | plugs.

" pansible element in a state of nearly com- 4 Within the .trea,tﬂient vessel A, which is
al | adapted to contain a body of Hquid while

¥letgel contraction. Fig. 6 shows a vertic
- fragmentary section. of the canvas part

of | in operation, k provide a deflector member

50-the wall of the expansible element and an | to operate In conjunction with the treatment

elevation of the edge of part of the r

einfore- | vessel and separating surface in effecting
. ing means or strips, illustrating how the two | separation. This deflector embodies a sup-
. are gssoclated. Fig. 715 2 <ide elevation of | porting element M, which may also be 1n the :
a part of the wall of the expansible element form of a vessel and may be termed a de-

55 with only the canvas and the reinforcing flector vessel, and around the defiector ves-
means; the latter indicated in dotted lines, -sel 1 provide an expansible and contractible

| and the former 'sewed_'togéther in the épascﬁs ‘_
F. PucK, a | between the latfer. . Fig. 8 1s an enlarged
residing at | cross section of Fig. 7 on line 8—8 of Fig. 7

60

65

70

20 Inthe drawings Figure 1 is mamly 2 verti- | separator 1 provide a rotatable member or
| or, also | treatment vessel A, having a suitable sepa~

80

890

‘35 Jarged cross section of a part of Fig. 1, on from any desired source of motive power. -

with | discharged from the treatment vessel dur- .

100

105

110
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element N, as a covering or jacket, to be

‘secured to and supported by the deflector

- vessel. . 1 have formed and illustrated the

10

15

20

25

30

39

40

45

50

- bottom -of the deflector vessel I have pro-
vided a number-of hales or passages 4, for
- the flow of the liquid and material from the
- feed chamber into th~ space T, en route to

the separating passagc for

55

60

65

the course of its rota

expansible element with its ends extended

and flanged in toward the axis a sufficient

distance to pass under rings O and P, re-
spectively, which are clamped or securely

‘held down over these flanged ends, by

suitable screws Q, engaging the ends of the

deflector vessel.. The expansible element

is preferably made of the form of the outer
circumferential . surface of the & deflector
vessel, and of size to fit closely over it,—this

vessel Serving as its supporting means or |

element. . The deflector vessel and the ex-

pansib]e element are made somewhat smaller

1n diameter than the interior. of the treat-

ment vessel A, leaving a.separating passage
R, of ‘desired size between the separating
surface and the exterior of the expansible |

element. - The deflector vessel is also made

somewhat -shorter than the depth of the
treatment vessel, to permit of a-clearance
space S, between the top of the deflector

vessel and .the under side of the ring C, as
well as’ a comparatively small space T,

between the bofttom ef the deflector vessel

L]

and bottom of the treatment vessel. :
- Around the shaft E, I rotatably journal a

substantial sleeve U, of suflicient length and

suitable proportions to extend from near the
hub in the bottom of the treatment vessel
A, t0-a polnt somewhat above the top of this
vessel, and by means of the hub W, in the
deflector vessel, I rigidly secure the deflector

vessel to the lower end portion of the sleeve

U, and between the lower end of this sleeve
and the upper end of the hub in the vessel
A, 1 interpose spreferably an anti-friction

bearing upon which the sleeve carrying the
deflector vessel and expansible element may
be rotated - differentially to the -treatment

vessel and separating surface. |
At the upper end of the sleeve U, I pro-

vide a belt pulley Y, by which rotation may |

be imparted to the sleeve and the parts
driven by it.. | R
- In the bottom of the deflector vessel sur-

rounding -1ts hub W, I provide a suitably
shaped ring 2 forming a feed chamber 3, into-
which material for separation with liquid
may be fed during operation. From the

feed chamber extending down through the

se}iara,ting surface.

t 1s 1xiportant: that the exterior circum-

ferential surface of the expansible element

during operation, should conform to the con-.
tour of the separating surface without arch-
ing or bulging in a direction transverse to |
tion, so as not'to plow |

under treatment.

travel over the

Fig. 2 and in Fig. 3.

017,123

| 'or-'goulge the bedding concentrates from the

separating surfaee, and in order to here best
assist elfectinig separation of the material

 In the formation or strﬁc@ure of the ex-
pansible element I provide stiff or rigid rein-

forcing means preferably in the form of metal

strips 5, for preventing any damaging ma-

terial arching or bulging of the expansible
75

element in a direction transverse to the course
of rotation, and yet to enable a substantial

desired circumferential uniform and yieldable -
expansion, without material longitudinal ex-

tension within the zones of the reinforcing

-strips.” To further this 'ﬁnd:' I employ a

1eldable binder means or material to tie,

hold or bind the reinforcing means together,

and for this purpose I have-used layers of
canvas 6, of suitable weight and strength, to
subserve the purposes desired, and I prefer

R0

85

to place or dispose one or more layers of the -

canvas within the zone of the. reinforcing
“strips.or means on each side of the said rein-
forcing strips; laying the stripssubstantially
parallel to the axis of rotation, spacing them

a desired distance apart, and to sew, or

otherwise secure the layers of canvas to-

gether- within the zones of the reinforcing
~means, preferably between the reinforcing
strips as indicated by the dotted lines 7. I
then preferably cover the canvas with rubber
‘as heremafter explained. - It is intended to

provide these reinforcing strips, which are

preferably of metal, of sufficient stiffness and
 with suflicient frequency in the expansible

element tonecessitate the canvas and rubber.

-of this element to be forced out while under
‘expansion - in a substantially straight -and
-even maunner'without arching or bulging in a
-direction transverse to the course of rotation.
I also prefer not have these strips extend in a
.single piece the entire length of the expansi-
‘ble element, as it may be advantageous to ex-
pand oné' circumferential area or section of.
this element, to a somewhat greater degree
{ than ‘other sections, and I therefore provide
these reinforcing strips in several appropriate
lengths: to 'form different circumferential

90

95

100.

105

110

areas, zones or sections of the element N, as

tively varying degrees.

Llustrated, which may be expanded. in rela-

* In Figs. 6,7, and 8, of the drawings I have -
| Hlustrated some of the reinforcing strips in -
“place sewed. in the canvas 6,-—a layer of can- -
vas being placed on-opposite sidés of the

115

129

strips .and. then the two layers' being sewed -

-together . longitudinally. between ‘the "rein-
foreing strips, which is my preferable form
| of association and connection of these part

I then prefer to-vuleanize a layer of compara-
‘trvely soft rubber or other suificiently elastic’
suitable. substance over and through the
Jlayers of canvas, to build vp & smooth even

surface, as especially illustrated in part of

i25

130
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In Figs. 6 and 7, the reinforcing strips are |
" pot illustrated asof full length, but are shown
‘as having their. relatively opposite ends
broken away. In these figures, part of the
5 edgesof thecanvasis shown loosely extended.

- InFig. 8,1 have illustrated in cross section
" this form of association of the canvas and re-
inforcing strips. - L
" _In the drawings I have shown the expan-
10 sible member with a back or inside wall: 8,
 making this element with double or multiple
~ walls, having a Hquid expansion chamber 9,
between them. In ¥igs. 2, 3 and 4 the ex- |\

- pansion element N is shown in a state of |ision liquid is introduced into the deflector

15 complete expansion. o

- In Fig. 4 expansion liquid is shown in
place in the deflector vessel and expansion
ehambers. In Figs. 1, and 5, the expansible |
~ element. is illustrated in a state of contrac-
20 tion. - ' | .
~ As isillustrated, the back or inner wall of
the expansible element has no reinforcing |
‘means,—it being adapted to rest against the
‘exterior wall of the deflector vessel and this
25 inner wall of the expansible element 1S se-
cured to the;outer wall, preferably by sewing
the two together circumferentially between
the ends or zones of the reinforeing strips as
~ shown, so that during a state of expansion,’
30 which distends or inflates the’ exXpansion
chambers 9, and carries the outer wall out-
ward, it will occur that adjacent to where
the two walls are sewed together, the inner
wall will §ield and be drawn or stretched
35 somewhat outward from its position to con-
" tact with the supporting element, as espe-
cially shown 1n Figs. 2, and 4 at initial nu-
meral 10, thereby partly compensating for
ihe stretching at 11, of the outer wall which
40 would otherwise be greatly augmented.
This structure is further important as by the
inner wall vielding and stretching as shown
to accoumedate expansion of the outer
wall, lessening the depth of the grooves or
45 depressions on the outer surface consequent’
to such expansion, there will be provided the
more desirable and effective operating fric-

tional surface for the expansible element.
In operation, it 1s intended that my sepa-
50 rator be alternately adjusted to separate and
accumulate a bed or load of concentrates,
and then discharge them, and to this pur-
pose the treatment vessel A, is first rotated
ot the desired rate of speed and the deflector
55 member at a sufficiently different speed to
hest aid in effecting separation, and material (

for separation in a desired dilute state with
liquid (preferably water) is introduced from
a suitable source of supply by a feed pipe 12,
60 into the feed chamber 3, thence passing, ac-
tuated by centrifugal torce through the holes
4, and into the separating passage R.
" While traveling through the separating
passage the heavier portions, or concen-
65 trates, which it is desired to save, by reason |

of proper - relative ad] ustmﬁnt*gf gpgmtmg "

parts, are separated and permitted. to lo ge" _
e

or bed on the separating surface while t

lighter portion or waste, 18 driven or move on

‘over the separating surface and. ¢ discharge

through the plugs K., and into the launder L,

from whence it passes to final discharge
through the opening Li'. During operation

70

o sufficient quantity of liquid should’ be -

troduced to keep the separating passage

78

filted, thereby keeping the separating surface

fully submerged.

At the beginning of the operation, exﬁan¥

vessel which vessel is divided into compart-

.

1
H
I

50

ments by the internal ring partitions 13; by

means of pipes 14, 15 and 16 respectively,
and thence, actuated by centrifugal force

part of this hiquid is driven through the open-

ings 17, in the wall of the deflector vessel,

info the chambers 9, of the expansible ele-

85,

ment, thereby exerting vieldable expanding:
pressure and effecting vieldable expansion -

of said element to the extent desired for re--

ducing the separating passage to its mini-

90

mum desired size for effecting separation at
this time. As the operation roceeds and

the heavier material beds in the se arating

passage, contracting this passage, the pres- -

sure of the liquid in this contracting RSSAZLE

forces the expansion element to become e

|- compressed or contracted, creating -addi- -

tional spage in the separating passage to ac-

commodate the accumulating ed of concen-
trates. T T

1t desired, and it 18 advantageous during

this loadine period, liquid: may be removed

from the deflector vessel to lessen the ex-
panding pressure on the element N, by use; .

of the scoop pipes 18, 19, and 24, which have
their open scooping ends movable-against the

liquid in the deflector vessel, through the in-

strumentality of their slightly rotatable sup-.

parting rods, 21, 22 and 23 respectively,

which rods have their upper ends crooked to

curface of the revolving body ot expansion o

-119 .

serve as- handles for their manipulation.

This separating or loading operation -con-

tinues until the separating passage has be-
come sufficiently filled with beddea congen-

e

trates and the element N, has become

115

contracted substantislly to 1ts minimuim -

size. Then the feed of material for separa-

tion is temporariy discontinued. by closing -
‘the valve 24, 1n the feed pipe, and the valve
25, is then opened In the branch pipe 26,:

120

furnishing clean liquid from & suit able source
of clean liquid supply, to the feed pipe 12,

the clean liquid then introduced instead of -

the féed of material, passes up through the

125

separating passage 1 ihcreased quantities,
and at the same time the speed of rotation of

the treatment vessel is temporarily lessened,

enabling the bedded concentrates to be more

easily dislodged, and the quantity. of expan-
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i

sion liquid is‘increased in tlie deflector vessel, | separator having a rotatable treatment

thereby increasing the intensity of washing

friction of the expansible element, which sev-
eral changed conditions of operation serve to

5 quickly dislodge and discharge the accuniu-

lated bed or load of concentrates, leaving the
separator iree from concentrates, réady for

separating conditions to be restored and the

operation to-be repeated.

F

10

~ material or form of assoclation or.structure,
19

strips may be sewed or otherwise suitably

‘secured to a single layer of ganvas; or in |

20 place of the canvas any other tibrous flexible

material that will subserve. the purposes re-

quired, may be employed, and the form of
- reinforcing means may be varied. -

In Figs. 9,-10.and 11 I have illustrated
somewhat of a modification in'structure of
my expansible element, which in these fig-
ures I have indicated by the numeral 27.
Fig. 9 shows a part of the canvas 28, forming
- the wall of the modification, with the rein-
30 forecing strips 29, on it, held to place by sew-

25

‘ing over the reinforcing strip,” there being
canvas only on one side of the strips. ' Fig.

10 1s.a cross section, also showing the struc-

ture like Fig. 9, and Fig. 11 shows this struc-

35 ture of wall complete with rubber on its sides

~and in a state of expansion, in place on a

portion of the deflector vessel wall 30, there

being expanding liquid present. This modi-
fication shows a single, instead of a double or
multiple” wall to the expansible element,

which is secured in place on the deflector |

40

‘vessel by strands of wire 31.

What I regard as new and desire to secure-

by Letters Patent is: -

45 1. In the combination of a centrifugal ore

- separator having a rotatable treatment

member with'a separating surface, a difer-
~entially rotatable member, in part forming -

~with the treatment member a separating

50 passage, and embodying an expansible and
contractible element comprising compara- |
tively non - elastic reinforcing means, and:

vieldable fibrous material disposed within
- the zone of the said reinforcing meamns’—the
55 two combined and coﬁg)erating ip formation

- of the said element, adapted o operate be-

tween yieldably expanding and compressing

forces, and to automatically yield to rela- |
tively varying pressure of said forces and.
60 means for subjecting the expansible ele- .
| passage, and embodying an expansible and
| contractible element comprising compara-

ment to said yieldable expansion and com-
pression forces, substantially as described.

as canvas pockets for insertion’ of the rein-
forcing strips may be woven in the canvas
during its manufacture, or if desired the

‘multiple strips or bars, yieldable fibrous

‘member with a separating surface, a diTer-
-entially rotatable member, in part forming
‘with the treatment member a separating

passage, 8nd embodying an expansible and-
contractible element . comprising compara-

tively non-elastic reinforcing means, being
multiple strips or bars, yieldable fibrous ma-
. . - |'terial disposed within the zone of said strips
While I have shown and deserib.d my ex~ |

pansible element as embodying the reinforc-
ing means sewed between layers. of canvas, I}
do not wish to confine myself to this specific

or bars and elastic substance,—the three

-
L]

tween yieldably expanding and. compressing

forces, and to automatically yield to rela-
tively. varying pressure of said forces and

means gt the same time for subjecting the
expansible element to the said forces, sub-
stantially as described. B

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

‘entially rotatable member, in part forming

with the treatment member a separating
passage, and embodying an expansible and
contractible element comprising compara-
tively non-elastic. reinforcing: means, bein

material disposed on opposite sides of said
strips ‘or bars, and elastic- substance,—the

‘three combined and coéperating in forma-

tion of the said element, adapted to operate

-between yieldably expanding and compress-
mg forces, and to automatically yield to

relatively varying pressure of said forces and
means. at .the same time for subjectingthe
expansible element to the said yieldable

forces, substantially -as described.

65

70

{'combined” and cooperating in formation of
the said element, adapted to operate be-

75

80

85

90

95

106

4. In the combination of a centrifugal ore

separator having a rotatable treatment
member with a separating surfgce, a diTer-'
entially rotatable member, in part forming
with the ‘treatment member a separating
passage, and embodying an expansible and

| contractible element comprising compara-
emg

tively non-elastic reinforeing means,
multiple strips or bars, yieldable fibrous
material- disposed on opposite sides of said
strips or bars and secured together between
them, and elastic substance,—the . three
combined and codperating in formation of

the sald. element, adapted to operate be-
tween yieldably expanding and compressing
forces, and to yield to relatively:varying
‘pressure of said forces, substantially as'de-
‘seribed. o ' -

'5. In the combination of a centrifugal ore

separator having a rotatable treatment

member with a separating surface, a diTer-
entially rotatable member, in part forming
with the treatment meinber a separating

109

110

115

120

125

2. In the combination of a.centrifugal ore | tively non-elastic reinforcing means, and
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Cyleldalile fibrous fabric disposed within the | ing pressure of said forces and means for sub-

~zonss of the reinforcing means and on oppo- | jectidg the expansible element to the said’ 65

- gite sides of said means,—the two combined vieldable forces, substantially as described.

" ‘and codperating in formation of the said | 9. In the combination of a centrifugal ore

5 element, adapted to operate between vield- | separator having a rotatable treatment mem-
~ably expanding and compressing forces, and Ber with a separating surface, & differentially
to automatically yield to relatively varying rotatable member, in part forming with the 70

_pressure of said forces and means for sub-| treatment member 2 separating passdge, and

- eeti the expansible element to the said | embodying an expansible and: contractible

110" yieldable forces, substantially as described. element comprising com aratively non-elas-

" 6. In the combination of & centrifugal ore | tic reinforcing means, yieldable fibrous mate-

- ‘geparator - having: - &’ rotatable treatment | rial and elastic substance,—the three com- 7 B

~ member with & separating surface, a diler- bined and codperating in formation of the
entially rotatable member, 1n part forming | outer wall of said element, adapted to oper-

- 15 with the treatment member a separating ate between vieldably expanding and com-

- embodying an expansible an ‘contractible | said element &

passige, and embodying an expansible and pressing forces and to vield to relatively
~ contractible element comprising compara- varying pressure of said forces, said element 80
_ tively mon-elastic reinforcing means, yeing | provided with an inner wall,—the two being
 multiple * strips or bars, canvas. disposed anchored together at intervals and the mmner.
20 within the zone of said strips or bars and wall at such anchorage being yieldable to ex- .
 elastic substance,~—the three combined and | pansion of the outer wall, substantially as de-
codperating in formation of ‘the said ele- scribed. - 85
“ment, adapted to operate between auto-| 10. ‘In the combination of a centrifugal ore -
- matically . yieldably expanding and com- separator having 2 rotatable treatment mem-
‘25 pressing forces and to yield to relatively va- ber with a separating suriace, a differentially
rying pressure of said forces and means for | rotatable member, In part forming with the
subjecting the expansible element to the said | treatment member a separating passage, and 90
 vyieldable forces, substantially as described. embodylng an expansible an contractible
.. " 7. In the combination of a centrifugal ore | element comprising comparatively non-elas-
30 geparator having.arotata,ble treatment mem- | tic reinforcing means. disposed 1n multiple
" ber with a separating surface, & differentially | zones or areas with spaces between said zones,
. rofatable member, in part forming with the | yieldable throus material and elastic sub- 96
 treatment member a separating passage, and. “tance —the three combined and cooperat-
" embodying an expansible and contractible | ing in formation of the outer wall of said ele-
35 element comprising comparatively non-elas- | ment, adapted to operate between vieldably
tic reinforcing means,: being multiple strips expanding and. compressing forces, and to
. or barsl{in% fransverse to the course of rota- | yield to relatively varying pressure of said 100
" tion, yieldable fibrous fabric disposed within | forces; said element provided with an inner
the zone of said reinforcing means and on op- | wall, the two walls being-anchored together
40 posite sides of said strips or bars and secured | between the reinforced zones, and the inner
together between them,—the two combined | wall being yieldable at the anchorage to ex-
and cobperating in formation of the said ele- | pansion of the outer wall, substantially as de- 105
ment, adapted to operate between yieldably | scribed. o o
~ expanding and compressing forces, and to 11. In the combination of a centrifugalore .
45 automatically . yield to relatively varying | separator having a rotatable treatment mem-
‘pressure of said forces and means for subject- | ber with a separating suriace, a differentially
 1ng the expansible element to the said:yield- | rotatable member, in part forming with the 110
able forces, substantially as described. treatment member a separating passage, and .
. .8, Inthe combination of 4 centrifugal ore embodying an expansible an contractible
50 separator having a rotatable treatment mem- element comprising com aratively non-elas-
 ber with a separating surtace, a differantially .| tic reinforcing means, yle dable fibrous mate- =
rotatable member, inpart forming with the | rial and elastic substance,—the three com- 115
~ treatment member & separating passage, and | bined . and coﬁgemting'-in formation of the

, f liquid under pressure and .

'~ tie reinforcing means. disposed’ in multiple | a compression body of liquid under pressure

yones or areas with spaces Eetween the zones, | and to vield to the relatively varying pres- 120
~ yieldable fibrous ‘material disposed within sure of said bodies of liquid.
" said zones, and elastic substance,—the three 12. In the combination of a centrifugal
50 combined and codperating in formation of | ore separator having a rotatable treateent
- the said element, & apted to operate between | member- with a separating surface, a dif-
.~ yieldably expanding and compressing forces, ferentially rotatable member, in part form- 125
 and to automatically yield to relatively vary- | ing with the treatment member a separaling

55 element comprising comparatively non-elas- expanslon body o
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passage, and embodying an 33_{Pans'ible' and

contractible element comprising compara-
tively non-elastic reinforcing means, yield--
able fibrous material disposed -‘within the !

zone of the reinforcing means and elastic
substance,—the three combined and co-
operating in formation of the said element,
adapted to operate between yieldably ex-
panding and compressing forces and to.auto-
matically yield to relatively varying pressure
of said forces, the said reinforcing means
adapted to prevent materials arching or

bulging in a direction transverse to the
course of rotation, substantially. as described. |

13. In a centrifugal separator, the com- |
bination of a rotatable member having a
- separating surface, 3 member differentially:
rotatable thereto in part ferming with said

first member a separating passage, the

.second member embodying an element in
proximity to the separating surface, adapted
‘to be expanded by liquid pressure, compris-
mg comparatively non- elastic ‘reinforcing

means, yieldable fibrous material disposed
within the zone of the reinforcing means and
elastic substance, the three combined and

codperating in formation of said element,
and means adapted to supply liquid for

effecting said expanding pressure, substan-
tially as described.

14, In a centrifugal sep-ara,tof.," 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-
cnd member embodying an' element  in |
proximity to the separating surface, adapted

to be expanded by liquid pressure; compris-

g comparatively non - elastic _ reinforcing
‘means, being multiple strips or.bars adapted |

to prevent material arching transverse to the

course of rotation, yieldable fibrous material
- .disposed within the zone of the said strips |

- or pars and secured together between them

40

and . elastic substance, the three ‘combined
and codperating in formation of said  ele-
ment, and means adapted to supply liquid

for effecting said expanding pressure, sub-
- stantially as described. -

50

15. In a centrifugal separator, the com--

“bination. of a rotatable member having a

-separating surface, a member differentially

55 ond- member . embodying “an element in

rotatable theretg in part forming with said
first member a separating passage, the sec-

 proximity to the seli')ar&_ting'.surfa.ce adapted

to be expanded by liquid pressure, compris-

‘Ing comparatively non - elastic reinforcing
- means, being .multiple strips or bars lying

80 transverse to the course of rotation, yieldable

fibrous material disposed within the zone

917,128

elastic substance, the three combined and

codperating in ‘ormation of said element,
and means adapted to supply liquid for ef-

fecting said expanding pressure, substan-

tially as described. .

16. .In'a centrifugal separator, the combi-
nation of a rotatable member forming one
wall of a separating passage, and a member

65

70

differentially rotatable thereto in part form-

ing the separating passage which is adapted

1o contamn & body of liquid while in opera-
tion, tae second . member embodying an ele-

wi:ant Laving walls with multiple layers hav-
ing an expansion liquid chamber interposed
between them, said layers being anchored
together at intervals and the outer layer

‘adapted to be expanded by liquid pressure,.
1 and to be periodically contracted by pressure
~of liquid in the separating passage, and the

inner layer adapted to stretch to expansicn
of the outer layer, substantially as described.
17. In the combination of a centrifugsl

ore separator having a rotatable treatment
| member with a separating surface, 8 differen-
| taally rotatable member, in part forming with

the treatment member a separating passag:,
and embodying an expansible and contrac-

tible element comprising comparatively non-

elastic reinforcing means and vyieldable

 fibrous binder means, the latter disposed

]
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within theyzone of the reinforcing means and

on. opposite sides of the reinforcing means
and secured together within the zone of the.
reinforcing ‘means,—the two combined and
‘codperating-in formation of said expansibie

element, adapted to operate between yield-

ably expanding and compressing forces and
to yield to relatively varying pressure of said

forces, substantially as described. .

~18. In' the combination of a’ centrifugsl
ore separator having a rotatable treatment
-member with a separating surface, a differen-
tially rotatable member, in part forming with

190

105

the treastment member a separating passage,

-and embodying an expansible and contrac-
tible element, comprising comparatively non-
‘elastic. remnforcing means and yieldal:»

fibrous binder means disposed within the zone

| of the reinforcing means,—the two combine!
and codperating in formation of the said ele

110

ment adapted to operate between an expan-

“sion body of liquid and a compression. body
of liquid and to automatically yield to relz-

tively varying pressure of said bodies of lig-
xd, substantially as deseribed.
19. In the combination of a centrifugal

ore separator having a rotatable treatment:
member with a separating surface, s differen-
tially rotatable member, in part forming with

the treatment member a separating passags,

| . | and embodying an expansible and contracti-
~and on opposite sides of said strips ‘or bars ] v
“and secured together between them, and | elastic reinforcing means and -yieldable

ble element comprising comparatively non-

120

125
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fibrous ‘bmdmg means disposed within the | jecting the expansﬁolb element to said yield-

zones of and on opposite sides of said rein- | able expansion and compression ?Gr{*eﬁ sub-
forcing means and secured together within | stantially as demmbed

the. zone of said reinforcing means, the ex- PHILIP ¥, P O
pansible eiement being adapted to operate - -
between yieldably expundl ng and compress- | Witnesses:

ing forces and to yield to relauwely varying | M. Prox,

‘pressure of said forces, and means far sub- W. H. Prcx.
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