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To all whom 1t may concern:

- Be it known that I, Pumwre F. PECK, a
~ citizen of the United States, residing at Chi-.| journal boxes D and I, respectively, to sup-
-cago, in the county of Cook and State of |
51 .

- ful Improvements in Centrifugal . Ore—Seg—‘

- 7 >
Illinois, have invented certain new and use-

arators, of which the following is a speei
cation. . .

The objects of my 1nvention are to con-
struct a separator employing centrifugal
force and assisting agencies for separation of

particles of waste and. value in pulverized

Serial Nos. 453,526 and 453,527,

L2
oy |

ores while mixed with liquid, in the most
complete manner, with as slight -2 loss as

possible, as hereinafter more fully set forth,

and of the same general character or class
as those illustrated in my applications
: _ oth filed
Septerber 17, 1908, and application Serial

‘No. 456,060, filed October 3, 1908.

In the accompanying drawing Figure 1 1s
a side elevation of the rotatable portions and
the frame of my separator, as well as show-
ing the launder in transverse central section.

‘Fig."2 is a top plan view of my separator.

- Fig. 3 1s a transverse vertical central section

1§ showmn in side elevation.
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of my separator, excepting the frame, which
i1 1. Iig. 4 1s prin-
cipally an enlarged transverse section of the
left side of the main rotating parts; similar
to that illustrated in Fig. 3, ﬁut with the
flexible portion shown partly expanded: and
with liquid shown present as it occurs during
operation. Fig. 5 is sumilar to Fig. 4 except
that the liquid is not illustrated present, and
the flexible portion is shown as contracted to
substantially its minimum size. Iig. 6 1s a
transverse section of my separator, on line
6—6, of Fig. 3, lookingin the direction of the
arrows, showing a distended state of the
flexible portion, as in Fig. 4. Fig. 7, 1s a
vertical cross-section of the flexible covering

element - to the deflector, removed and
| into the flange as shown. - This ring around
1 its outer diamecter, through its depending

broken near its center to reduce the size of

5 this figure. Fig. 8, is a transverse sectional

view stmilar to Iig. 4 of the separator, show-
ing a modified deflector supporting part. Iig.

9, is- an outside elevation of a fragmentary

segmental part of the deflector supporting
structure,.i.l:l)lustrating the modification pre-
sented n-Fig. 8.  ° .

in making my improved centrifugal sep-
arator, I provide a member having a sepa-
rating surface, which.member I prefer to bLe
in the form of a vessel A, with a closed bot-

tom and substantially open top. The hot- |

-——

1 tom of théjvés‘sell has a central hub B, that

engages rigidly a shaft C, that 1s mounted in
port- it vertically; the journal boxes are at-

frame E of the separator, and the lower en

- | of the shaft is stepped on an a.nti—fric%an h
he

bearing F, (Fig. 3) to carry its weight. .
vessel A is turned smoothly on its inner wall,
which affords the separating surface G, over

which the substances to be separated pass, -

as hereinafter described, and the rim of the
open or upper edge of the vessel 1s flanged
outward as shown and indicated by H, which
flange has an annular recess at 1ts outer top
edge, around into which the depending part

of the ring I, is seated. =~ The ring I, fromits

depending part extends inward some dis-
tance toward the axis of the vessel, thereby
partly closing the opening in the top ot the
vessel. The depending part on this ring is

: i L
some greater in width than the depth of the

annular recess in the flange H, so there 1s
left between the ring and the flange, when
the two are seated together, an annular
space J. The vessel is preferably made

thereby inclining its valls and the separating

surface outward from the bottony of the

vessel as illustrated toward its top. . The
rirg I, extends a greater distance toward the
axis than the extent of outward slant or
inclination of the walls of the vessel, so that

the bore or opening of the ring is less in

diameter than the diameter of the bottom

60
tached to a suitable general supporting

65
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larger at its open end than at its closed, -

89

90

of the vessel, resulting, wwhen desired during

operation, in a suificlent body of the liquid,
supplied to the vessel, being retamned in the
vessel to fill the separating passage and sub-

| merge its inner walls and the separating
{ surface. The ring 1 is held in place on the

flange of the vessel by the serews K, which
pass through the ring and are threaded

part is provided with a row of screw threaded
holes communicating with the space J, into
-+ hich are placed plugs L, that are provided
with small holes 1/ shown 1n Figs. 4 and 3,
of suitable size to permut of cﬁscharge of
liquid and material from the vessel, yet to
retain a sulficient quantity in the vessel to
fill the separating channel and submerge the
separating surface, as above stated.
Located inside of the vessel A, and to-
oether with said vessel forning a separating

*95
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- other deSIgn of supporting structure that

10
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| ~clent thickness to hold the bottoms of the.

30

39

. bottom of the Vessel and forms a feed cham-—

40

~ feed chamber U.  This ring T has an out-
- wardly extended flange at its lower edge,

49

- W. Near the outer diameter of this feed
~ chamber, I provide a number of holes X,

50

99

- 'supportmg part or element N, which is illus-

- which I prefer to form by surrounding the

60

690

-stantially non-elastic supporting element or

engagement with 1t.

‘the inside of the vessel A, thereby leaving

‘has a central hub O, which securely and
rigidly engages the. lower portion of the

the lower end o

its top, considerably larger than the outer

.V on the bottom of the deflector vessel, and |

passage M 1 rowde a member 1o Serve as a
deflector Whl(}h preferably embodies a sub-

portion N which I have illustrated in form
of a vessel, although this part may be any

will subserve the purposes required, I will
in most places in the specification refer to it
as the ‘“‘deflector wvessel.” Tlas deflector
vessel has a closed bottom and an open top,
except that at 1ts top is a ring N’ in: threaded
The deflector vessel
1S also somewhat smaller in diameter than

the separating passage M adjacent to the
separating surface, 1t 1s also somewhat
shorter than the inside of the vessel A, and

sleeve P, that 1s mounted in a rotatable

manner around the central shaft C.

- Between the u 1pper end of the hub B, and
the sleeve P, I provide a

bearing Q, (Fig. 3), which is pletelably of .

an anti-friction type this bearing is of suffi-

vessels A and N apart, and leave a com-
paratively small Space R between them as
shown.

On the upper end of the sleeve P, 1 prowde

- g pulley S, by which the sleeve with the de- |
flector may be revolved differentially to the
- vessel A, by means of any suitable belt (not-

shown) from an a propriate source of power.
Around the hub O of the deflector vessel,
I provide a ring T, which rises above the

ber U. The ring has a central opening at

diameter of the hub O, leaving an annular.
space around the hub throuﬂ'h which liquid

preferably

and material may be mtroduced into the

that fits 1n the recess inside of the raised boss |

is tightly secured to the vessel by the screws

through the bottom of the deflector vessel,
which serve as material and hquid assafref%
from the feed chamber down into the space
R, whence such material-and liquid actuated
by centrifugal force may be driven into the
separating passage as herenmfter described.

‘The deflector member,.in addition to-the

]

trated as a vessel, embodies a flexible part

circumierence of the supporting part with an
expansible element Y that may be in the
nature of a suitable piece. of rubbel fabric,
jacket or tubing securely and appmprmtely
fastened to the supporting part. The fas-
tening of thls expan31ble element to the

- "The degme of expansion of this jac

; 91'?,120 .

supporting VLSSG‘l or element N, 1s pr oferably

etfected by tightly winding several strands
of wire 7 around over the desired places and
twisting or othemmse sultably securing the
ends of the wire together. In this way the

larger part of the circumferential area of the

deflector vessel and the expansible jacket

element are unattached,and form facility
| for expansion chambers 2 which are ;;.Jdapwd

to receive liquid under pz essure for e:x.pﬂnd-

70

ing the jacket element -to enlarge the. de-

flector and proportionately decrease the
depth of the separating passage as here-

mafter  described. The strands of wire -

wrapped around this expansible element
establishes a
tight partition or division between these

complete substantially liquid

50

expansion chambers, making them closed or

practically so with respect to each other, and

cause the expansible member to be revolved

with the deflector vessel during operation.

may be varied il desired, and while 1 prefer
to have them substantlally continuous cir-

cumferentially, and have so illustrated them,

they may be made otherwise if desired.

On the inside of the deflector vessel 1

have provided facﬂlty for supplying liquid
to the expansion chambers, by means of
annular groove-or trough shaped rings 3,
adapted to recelve hqchs in their channels
4, while they are in a state of rotation.
other circumferences of these rings are of

size to tightly fit within the inner wall of the
deflector vessel —one of “which is located
N tra,nsverse amllar alinement
with each ' of the eﬂpanswn chambers.

The’

85

‘The number of these expansion chambers

90
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Around the bottoms of these ring shaped

troughs are several holes 5
the ohannels 4 in the tr oughs
W&H of the deflector vessel, and commumcat—

1ng with their respectwe expanslon cham-
During operation of the separator,

bels
liguid mtroduced into the channels 4 is in
part driven b

chambers 2, , becoming expandmw liquid, and

by liquid pmssuw distending or expanding

the jacket element Y outward, enlarging the

- diameter of the deﬂec‘tor and proportion-
ately diminishing the size or depth of the

space M, which 1s the separating passage.

ment depends largely on the quantity of

liquid- introduced and maintained m the
'chfmnels 4, as heremafter more fulh?’ ex-

the action of centrifugal
force through the holes 5, into the expansion.

5, extending from .
through the

105

110
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et etl o-

plained. As means for mtmducmg llqulti -

into -these channels 4, to effect expansion,
thele 1s provided a plpe 6, having branches

7 with their delwery ends 1n position to flow
the liquid into the respective channels, and

1n each of these branches is a valve §, V.hlch
- affords facility for independently regulatmg .
the supply of liquid flowed into the different

channels 4 1esultlng in the degree of disten-

125

130
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~ tion of the expansible element over the area

of the different expansion chambers and

separating - surface, being regulated and

- governed independently of each other.

1.0

15

The sccumulation or -qu.a,ntity._nof iiquid

for effecting expansion, wlich. it 1s desired
and permitted in the separator is not- only

reculated by the valves 8, but any excess
of such liquid that may be introduced 1s
scooped out and removed Ly pilpes or con-

3 .

duits 9, of shape to permit their open ends

to operate on and against the surface of tie
revolving body of ﬁq.u_ld; in tie respective

channels 4. Scooping thie liquid out of tie
channels at a grewtor distance from the axis,

lessens the ligquid pressure in tiie eXpansion

chambers and permits a proportionate con-|

" traction of the jacket element or portion N

20

and consequently eniarges the separating
passage as desired, thereby the conduits
form means for limiting tiie quantity of

liquid exerting expanding pressure on tie

jacket or expunsible clement, independent:y

29

30

of the rotating speed of thie dellector iniems-

ber, and together with tire movaiiy support-

ing rods 10, hereinafter described, form

variable and adjustable means for reguiat-
ing and limiting such expanding pressure.
The amount of expanding liquid removed
from either of the channels 4, and their as-
sociate expansion chambers, will depend on
how far the operating end of ti:e conduit 9
affecting it, is moved out toward tne bot-
tonm of that channel 4.

The conduits 9 are supported Ly the rod

10 through the swiveled clamps 11 and may

40

45
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'sepamted is fed to the separator from any

chamber U.

be independently adjusted to lLring their

scoop ends 1n or out In pesition to remove
the expansion liquid from a greater or less
depth In the channels 4, and the deiivery
ends of these conduits may terminate at any
suitable place to dispose of the removed
liquid but I have illustrated them in
to deliver it into tie feed chamber U, of tie

separator, whence it passes througn the sep-
arating passage, o

- Water or other liquid with material to be
suitable source of supply, through a conduit,
which I have shown as a Eipe 12, with its end
entering the space leading Into the ifeed
Flz‘om the feed chamber, dur-
ing operation, the liquid and material pass
through the holes X down into the space R,
and, actuated by centrifugal force, are driven
up into the separating passage M with pres-

sure resulting from said force on the hiquid m

the separating passage as well as by the
force on progressively following liguid flow-
ing in the space R. The pressure of the lig-
uid in the separating passage exerts a resist-

“ing force on the cuter surface or wall of the ; ing \
The effectiveness of this rcouring fricticn

expansible element Y, to the latter’s expan-
sion and at the same time, and thereby ex-
erts -a liquid compression force thereon, so

weition

| in the expansion. chambers, being actuated

PN P TUE BN S T e .
L]

by '-c_entrifu,ggl:{férgce, the expansible element

“tion of the expansion
‘operating against its respective sides. It 1t

<8

{ that it follows that during operation, while

liquid is in the separating passage, being ac-
puated by centrifugal force, and liquid 1s also
Y is operating between two bodies of liquid-

under pressure end will yield in expansion
| or. contraction as the case may be, to the.
‘body of liquid which exerts a sufficiently

oreater or excess pressure to effect such re--75
sult. 7 hus, while operating between yield--
able expansion and compression forces, 1t

will automaticelly vary the size of the sepa-

rating passege in conformity with the varia-
and compression forces 8¢
is desired during operation to procure &
oreater degree of expansion and greater size’

of the deflector, which will decrease the
depth of the separating passage, the operat- |
‘ing ends of the eonduits 9, may be adjusted

nearer to the separator axis and permit a
oreater accumulation of-liquid m the chan-

nels 4, resulting in a deeper column of hquid

accumulating in the said channels being ac- 90
tuated by centrifugal energy and exerting a
consequent- greater expanding liquid pres-
sure against the inner wall of the expansible
element. "his condition may be developed
sufficiently to over-balance the compression
pressure of the liquid n the separating pas-
sage and effect expansion to the extent

wished. If it is desired to produce greater
expansion in one of the expansion chambers

than in another, the position of the conauit 9 100
which operates with respect to that particu-

lar chamber may be adjusted independently

to permit a deeper accumulation of actuat-
ing expansion liquid for that chamber, sana _
vice versa. - During operation of the separa- 105
tor the vessel or member carrying the sepa-
rating surface is revolved 2t a desired rate of
speed by a belt (not shown) passing around

the puiley 13, from any suitable source ot
motive power, and the deflector is revolvea 110
at @ sufficient speed differential to the sepa-
rating surface to effect purposes desired.
Durimg this time, as has been heremabove
explained, the expansible element ar. portion

of the deflector is operating between the ex- 115
panding pressure of the higuid m the expan-
sion chambers and the compression pressure

of liouid in the separating pascage, and from
the fact that this expansible element or por-

tion is secured to ite supporting part N1t s 120
rotated therewith, and differentialiy to the
vessel A, the separating surface and the lig-
uid and material in the separating passage,
and through the instrumentality of the higuid

in the separating passege transmits a hqud 125
scouring or washing friction on the separat-

ing surtzee, or materiel that may be thereon.

and its practical results in alding separation
depend largely on the nearness oi operating 130
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proximity of the flexible eiement to the sur-
tace where separation is being effected, and

to obtain the desired nearness of operating
position of these differentially moving sur-
taces, and consequent intensity of frictional
wash, a sufficient quantity of liquid may be
introduced and maintained in the channels 4

- as above explained, to create requisite ex-

10

15

pansion pressure to-effect this

e 5111“];)4:386:r and
as separateda material lodges and

beds on the

separating suiface, contracting the separat- |

mg channel, iquid may be removed by the
conduits.9 from the channels 4 to permit of &
corresponding compression or contraction
of the flexible element, to proportionately

~increase thie depth of the separafing passage.

20.

o
ot

A
=

e
) o)

The compression force on the flexible ele-

ment Y depends partly on the nearness of ap-

proach to 1t of the accumulating concen-
trates on the separating surface, and as a re-
sult, even though liquid is not removed from

the expansible element will be automatically
forced backward, but not in so satisfactory
manner as when part of the liquid is gradu-
ally removed from the channels 4. -
~ In operation the liquid, which I prefer to

be water, with finely pulverized material to
be separated, m a state to flow freely; is -
“troduced 1nto the separator through the pipe.

12 heremabove described, and is driven into
the separating passage, the liquid accumu-
latmg n a suflicient body to fill the separat-
ing passage, the lighter portion of the mate-
rial with the liquid then passes up over the
separating surface and over its top edge into

- the space J and to discharge through small

4 {)

o0

GO

Go

holes 1" in the plugs I, while the heavier
parts of the material lodge on the separating
surface. At the beginning of the operation

the member Y is expanded to approach with-
n a shoit distance of the separating surface’
in order that i1ts washing [riction for assisting -
tective, as
well as to prevent irregularities or uneven- .
‘ness 1 the bedding of separated material.
As the operation proceeds and the separated

in separation may be sufficiently e:

material accumulates in a bed on the sepa-
rating surface, fillimg the separating -passage
to that extent, the flexible element Y is pro-

gressively contracted until there has been a

sufficient quantity of separated material or

concentrates bedded i the separating chan-

nel to practically fill it, then the flow of water
with the material for separation is discon-

‘tmued by closing the valve 14, and the speed |
-of the vessel having the separating surface is |

decreased to a comparatively slow velocity,

. which lessens the degree of centrifugal force
by which the bedded material is held on the

separating surface, ‘and clean water is intro-

~duced by means of the branch pipe 15, which

connects with a suitable source of preferably

clean water supply, the volume of ‘which 1s
regulated by the valve 16.. The high speed

the channels 4, as such accumulation occurs,

917,120

of rotation of thé dellector is maintained dur-

ing this time, which greatly increases the
«(hfferential velocity, and automatically the

intensity of the scouring force in the separat-
ing chaunnel.. The intensity of the scouring

force 1s automatically increased because the -
pressure I the expansion chambers remains
~constant, actuated under constant rotation

of the deflector, while the compression or re-
sisting vorce of -liquid in the separating pas-
sage 15 much reduced under the decreased
rotary velocity of the vessel A. The greater

friction thén operating against the bedded

material, which is being held with reduced

security, causes this material to quickly yield.

and be carried out and discharged with the
water or other liquid through the holes in the

Pplugs L where 1t 1s caught in the launder 17,
‘and as discharged from said launder through
the opening 18, may then be diverted to any

70

78 .

30

85

place desired. The launder is supported by

the bracket 19, and has a removable covertor
top 20. . While the bedded accumulation of
separated concentrates is being- removed, the
pressure of the liquid in the expansion cham-
bers forces the flexible element outward,
keeping its outside surfacé in close operating
proximity for effecting that purpose, and if
desired during this time, expansion may be
further augmented by permitting a greater
accumulation of hiquid in the channels 4.
After the accumulation of separated mate-

‘r1al has been discharged, the greater speed of

rotation of the vessel A 1s restored; the clean
water valve 16 closed and the material valve
14 opened and the operation is repeated. If

there 1s then a more excessive expansion -

90

90

100

pressure being exerted on the flexible ele-

ment than required to best facilitate separa-
tion it may be reduced to the desired extent
by removing part of the liquid from the chan-
nels 4 by means of the pipes 9. - The pipes 6,
1t will be seen, are suitably supported by the
ported to this arm by the bracket 22, through
which 1t passes. The pipe 12 is secured to

arm 21, and the rod 10 is also adjustably sup-~ '

trated. |

In the modification shown in‘-Fi'gs. 8 and
9, 1 have employed a supporting element for

105

110

- the general frame ot the separator as 1llus-

115

the flexible member 23 more in.the form of

- Irame work than is the deéflector vessel 11,

shown in other figures, and I have also omit-
ted the channeled rings 3, employing instead
a partition ring 24, Iig. 8, which, together
with the element 23, forms annular liquid
channels or receptacles 25, from which the

liquid passes readily into contact with the
flexible member Y, through the openings in

the supporting element 23.

By the term ‘‘separating surface’ in the
specification and claims I mean it in a broad

sense and not necessarily to imply a con-

tinuous smooth even surface, and of course
1t will be understood that the various rota-

120

130
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table partsof the separator will be finished |
true and concentric, or otherwise made in a |

manner to permit them to subserve the pur-
poses desired and to be revolved at a suffi-
clently high speed without serious vibration.

1 prefer that all parts where practicable be
turned smooth and even. 1 desire to further

state that in the specification and claims
where 1 have used the expression that the
vessel or member having the separating sur-
face and the member having the expansible

‘element together form the separating pas-.

sage, I do not mean to necessarily imply that
they wholly form such passage, as they may

~only mupart form 1t and still come within the

scope of my meaning, claims and invention.
What I regard as new and desire to secure

by Letters Patent is: . -
1. In a centrifugal separator, the combi-

nation of a rotatable member having a sepa-

rating surface, a member differenti.ﬁﬁly rota-

" table thereto in part forming with said first

member a separating passage, the second
member embodying an element in proximity
to the separating surface adapted to be ex-

panded by li(}uid pressure, and means adapt-

ed to supply-liquid for effecting said expand-

~ ing pressure, substantially as described.

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

- differentially rotatable thereto in part form-

1mg the separating passage which s adapted
to contain a body of liquid while m opera-

tion, the second member embodying an ele- |
ment adapted to be expanded by liquid pres-

sure and to be periodically contracted by
pressure of liquid i the separating passage,

- substantially as described.

40

3. In a centritugal separator, the combi-
nation of a rotatable member having a sepa-
rating surface, a member differentially rota-

table thereto, forming in part with said first .

- member a separating passage which is adapt- |

49

o0

cU

65

ed to contain a body of liquid while in opera-

tion, the said second member embodying an |

exterior element adapted to hold liquid while
1n- operation and to be expanded and con-
tracted by liquid pressure actuated by cen-
trifugal force, substantially as described.
4. In a centrifugal separator, the combi-
nation of a rotatable meniber, Torming one
wall of o separating passage, a member dif-
ferentially rotatable thereto, in part forming

said separating passage which is adapted to
‘contain a body of liquid while in operation,

the second member embodying a substan-
tiaily non-expansible supporting element and
an expansible element adapted to hold liquid
while in operation and to be periodically ex-
panded and contracted by %quid pressure
actuated b{f centritugal force, and means for
suEplying iquid-for effecting said pressure,
substantially as desecribed.

5. In a centrifugal separator, the combi--

. pressure
throughout -different parts of the area of

spective of other

5

nation of a rotatable member having a sepa-

rating surface, a deflector differentially rota-
table thereto, forming, with said member, a

separating passage which i1s adapted to con-

tain a body of liquid while in operation, said
deflector embodying expansible and con-
tractible means adapted through the instru-
mentality of liquid pressure to be period-
ically expanded and contracted thereby ef-
fecting contraction and enlargement of the
separating passage,
seribed. |

5. In a centrifugal separator, the combi-
nation of a rotatable vessel having a sepa-

rating surface, & member differentially ro-

tatable to said vessel, forming therewith a
separating passage, salid member embodving

- substantially as de-

70

75

80

a vieldable portion adjacent to the.separat-
ing passage adapted to be subjected to hiquid

pressure on both of its sides while in opera-

‘tion and to vield toward or from the axis of

rotation forced by the liquid on its side
which exerts the greater pressure thereon

and adapted to generate liquid frictional -

force within the separating passage, substan-

tially as described.

7. In a centrifugal separator, the combi-

'nation of a rotatable member having a sepa-

rating surface, a member differentially rota-
table thereto forming with said first member a
separating passage which 1s adapted to con-
tain a body of liguid while In operation,

90

95

means for subjecting said liquid to the action

of centrifugal force, the second member em-
bodying a flexible element adjacent to the

separating passage, which element 1s adapted
to contain a body of liquid and to yield "

expansion or contraction to the liquid on its
side exerting relatively excess pressure there-

' on and means for subjecting the liquid in the

expansible element to the action of centrii-
ugal force, substantially as described.
8. In a centrifugal separator, the combi-

nation of a rotatable member having a sepa- -
rating surface, 8 member diiferentially rota-

100

105

110

table thereto forming with said first member

a separating passage, the second member em-

 bodying a yieldable element adapted to be
expanded by hquid pressure in relatively
varying degrees throughout parts of 1ts area,

and means for supplymg liquid expansion
in  relatively varying degrees

said element, substantially as deseribed.
9. In a centrifugal separator, the combi-
nation of a rotatable member having a sepa-

115

'12-0

rating surface, and a member differentially

rotatable thereto forming with said first.
member a separating passage which 1s adapt-

ed to contain a body of water while in opera-

tion, the second member embodying an ele- -

125

ment adapted to be expanded by liquid -~
pressure throughout part of its area, irre- =

_ parts of its area, substan-
tially as described. o
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10. In a centrifugal sepa,rator the combi- | ing - passage and embod%;mg 2, non—expanmble

natlon of a rotatable member having a sepa- |
rating surface, a mernber dlﬂelentmlly rota-

" table thereto formmcr with said first member

10

15

29

30

35

40

rat:
sible part and on the circumierence thereof

‘8 separating passage, thc second member em-
bodying an element in part forming liquid
containing chambers and adapted to be ex-

panded by liquid pressure Ie,latwely to a

oreater degree throughout one part of its

area than another part,and means adapted

to supply liquid to said chamber substan-

tially as described. -

11. In a centrifugal sepamtol the combi-
a sepa-

nation of a rotatable member, havin
rating surface, a deflector differentia ly rota-
table thereto formmg with said member a
separating passage which is adapted to con-

tain a body of water while in operation, the |

deflector embodying an exterior portion

‘adapted to be expanded by liquid pressure
throughout parts of its area. and means

adapted to regulate expanding pressure over

arts of said area of said exterior portion
.lrrespectwe of other parts thereof,
tially as described.

ubatan—

12. In a centrifugal separ ato;t the combl—
nation of a rotatable member havmn a sepa-

rating surface, a differentially rot atable de-

flector formmg together with said member a
separating passage and embodying a sub-

stantially non-expansible part and on the

circumference thereof an expansible part
adapted to be exXpanded by liquid pressure,
sald two parts forming a hiquid chamber

Wlthm the deflector a,n(l means for mtrodue-

ing liquid in said chamber, whereby expan-
sion is effected, sub sstantiall v a3 described.
13. In_ a centllfuu‘al separator, the com-

bingtion of a lot&tablu mmnbel having a |

separating surface, a differentially rotatable
deflector forming with said member a sepa-
ng passage, and embodym“ & NON-eXPan-

~ an, expansible part, said two parts forming

45

o{

60

cireumference - thereof an expansible

multiple liquid chambers substantially closed
with respect to each other, and means for

———————

element with a sleeve

meens adapted 40 supply liquid to the respec-

tive chambers, substantially as deseribed.

aped expansible ele-
ment secured on its circuimnference, said ele-
ments forming multiple subst&ntmlly Clr-
'cumtelentmlly continuous liquid chambers
around the non-expansible element and.

70

16. In a centrlfuml separator, the com-

'bma,tlon of a 10tata,ble meinber having a

separating surface, a differentially rotatable
deflector formmg in part with said member,

79

a separating passage and embodying a non-

expansible element and on the circumfer-
80

ence thereof an expansible element, said two

‘elements n part forming multlple substan-

tially circumnferentially continuous hquid

chambers around the non-expansible ele-.

ment, means adapted to supply liquid to the
lebpectwe chambers and means for regulat-
ing the quantity of liquid in said chambers

sui)btantmlly rrespective of each othez sub—-

stantially as described.

17. In a centrifugal separator, the com-
bination of a rotatable member havinge a
separating surface, a differentially mtatable
deflector f(}lmmfr with sald member a sepa-

rating passage aid embodying a non-expan-

sible

elommlt and on the circumference

thereof an Lkp&ﬂblbl(} clement, the two ele-

nments in part forming multlple substantially
circumferentially (,ontmu.ous liquid cham-
bers arvound the non-expansible element,

85 .

90 .

means adapted to supply liquid to therespec-

tive chambers and adjustable means adapted
to automatically limit the quantity of llqmd
centained in said chambers, Substantmlly 253
described. ~

18. In a ¢
bimation of a rotatable element having a
separating surface, a differentially rotatable
deﬂector forming W1th satd element a sepa-

L tIng passage and embodying a non-expan-
511)10 “element and on the circumference
thereof an expansible element, said t o ele-

“m~nts forming multlple sub ’tfmtla,llv C1r-

supplying liquid in Iela.twely varying quanti-

“ties to the separate chambers, substmutmlly

as described.

14. In a centrifugal separator, tl_e COIMm-

bination of a Jomta,bla., member having a

separating surface, a differentiall rotatable
deflector fmmmﬂ with sald member o s3pa-
rating passage and embod‘ymfr asubstantially
non-expansible supporting part and on the
part,
said two parts forming a substantially con-
tmuous higuid chamber around the cireum-
ference of the non-expansible part, and
means for, introducing hquid to said cham-

. bers, substantmlly as described.

15. In a centitfugal separator, the com-

_bination of a rotatable vessel hmmn 2 sepa-

65

rating surface, a differentially rotatable de-

flector formmg with said vessel a separat-
/

“around the non-expansible element, and an

e W TET— TLEF W —— — — —— —

- flog

cumferent 1111]3 continuous liquid chambers

adjustable conduit ‘with an opening adapted

“to operate against the surface 6f the expan- -

sionn liqud aﬁectuw said chambers for re-
mcwal thereof, su J%tammlly as described.
In & (“*en_tmuml separator; the combi-

ﬁfthon of a wtﬁmble member hwrmf“ 8 Sep-.
arating surface, & differentially 1otatable de-
ctor forming with said member a sepa-

ratin. t; passage, the outer circumierence of
suid deflector (mbam*me, an._expansible cle-
ment in part forming multiple hqmd cham-
bers, eleinents ha,vnw liquid channels within
the deflector {“*’)H‘mlﬂll&ﬂlllb with said liquid
chambers and means for mtmducmg liquid
into sald liquid channels, hubsta,ntully as de-
seribed. SRR

‘?’( In 2

Gil-lltl‘lfugal separator, the Gombi- ;

100

entll‘fwal sepamtol the com-

106

110

120
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nation of a rotatable member having a sep-

arating surface, a differentially rotatable de-
flector formmcr with said member a sepa-

rating passage, sald deﬂectﬂr embodyine a-

VlE'ld&b]e frictional scouring element adapted
to operate between two bodies of hquid under

pressure, and to.be expanded or contracted |
latively varyig pressures of the two

by the re.
bodies of liquid, and means for supplying
liquid on both sides of smd elemenf C;ubst‘m—
tially as deseribed.

21. In a centrifueal separator, the combi-
nation of a rotatable member havine a sep-
arating surface, a differentially rotatable de-
ﬂecmr formmﬂ* with said member a sepa-

rating passage and embodvine a supporting

part and a yieldable frictional part secured
to the supporting part formine a liquid cham-
ber and adapted to operate between two
bodies of iquid under pressure and to be ex-
panded and contracted by the hodyv of liquid

havine annular liquid channels within the ..

deﬂector, means for mtroducine hauid into
said channels and means for mmtroducing
ligquad Into a separating channel, substan-
tl&HY as described.

22. In a centrifugal separator, the combi-
nation of a rotatable member mounted on a
supporting shaft and havine a separating sur-
face, a differentially rotatable deflector WIth-
in said member secured to an element jour-
nal>d around said shaft, the deflector
embodyinge’ a vieldable element adapted to
be expanded and contracted by Hauid pres-
sure, a supporting element to said yieldable

element and means for rotating thr support-

ng element around the shaft, substantially
as deseribed. |

23. In a centrifucal separator, the combi-
nation of a rotatable vessel mounted on a
supporting shatt and havine a separatine sur-
face, journal boxes engaging said shaft, a
(hfferentlallv rotatable deﬂpotm within tho

vessel forming therewith s separating pas-
sage adapted to hold water while in opera-

tion, the deflector embodying a supportine
element encaging a sleeve journaled around
the vessel shaft and a yieldable element se-
cured to said supporting element, adapted to
operate between two hodies of liquid in the
separator and to be expanded or contracted

by the body of liquid exerting the greatest

pressure thereon, means for introducing
liquid to both sides of said vieldable element.
and means for effecting rotation of the vessel
and deflector, substantially as deseribed.

24. In a Centl‘lfhﬂﬂl separator, the com-

bination of a rotatable member having a

separating surface, a deflector differentially
rotatable thereto forming Wlth said member
g separating passage, which is adapted to
contain 2 body of hqmd while in operation,

said deflector embodyirng expansible and

contrachble means adapted throucrh the

1

by ellecting contraction

i “]E‘ ( ol eetor,

| (mnb}mmmn of a ro

20 7 4

instrumentality of liquid prowuw to be
veriedieally expanded and contracted there-
| and enlarcement of
{he seper: P and means for limit-
ing ih(‘ qm.,mﬂ"* of expansion liquid within
substantialhy as deseribed.

5. In o (‘(‘Il'(llfllh“l ore separstor, the
atable member havi mng
s separaling surface, 3 member (111']’61911‘(1&]1**
roiatable thereio in pmt forming with the

a1 11‘10

diry J 2

i“‘*{ (1

first member o zeparating passage, the sec-

ond “member embodving an element in
proximity te the separ: ‘LUIIE; surface adapted
to be e\pa,nde(l during opers ation and to be
automatically contracted by pressure of
hqmd in the separating passage and means
adapted to supply hiquid to the separating
passage, substantially as described.

26. In a centrifugal ore separator,
combinaiion of a rotatable member hmfmﬂ'
o veparating surface, & member dlﬂ’erentmllv

pxert,lnfr the greater pressure ther@nn IMeans I{Wtcdlwl‘tle tl“'(‘i(‘f(; ]Il piﬂlt fOlIlllI’lU' Wlfh thE‘

the

70

80

iuﬂ-»t member o separating passage which is

dapted to contain a body of Liquid while in
fq)emtmn

lapted to he autematically con racted by
pw sure of hqmd in the separating passage,
mezns adapted to effect yieldable expansion
of said expansible element and means for
introducing liquid into the separating pas-
aaw ‘-Uhuammlh" 2,9 deacube L. '

In o cenirifugal ore

Cen’*lmmfmn of a mu..,t*ble membm
o separating surface, a me enmber diﬂelentmlh
rotatable thereto in pert forming with the

first member a separating pessage, the second

nmmbel -embediying an clement in proximity
to the separating surface, adapted to auto-
matically vield to the 10]¢Ltweh varying
expansicn and (,0111})19%'::1-:}11 lorces operating

on its respective sides, effecting substantial.

contraction or end: r,wmﬁwm of the separating
passage and means Tor limiting said e\pan-

-sion force Independently of “the rotatin

speed of sald second member, c:ub%tantlallv
as described. -

28. In & ((-‘]lfllflff‘“hl ore separator, the
combinstion of a rotatable member havmﬂ'
2 ceparating surface, a member dlﬂelentlall}
rotatable thereto in part forming with the
first member a separating passage, the
second member embedying an element in

a vieldably expansibl: element

separatory the
having |

90

9o

100

105

110

119

proximity to the separating surface, adapted -

to be expanded during operation and to be

ceitracted by pressure of liquid 1n the sepa-
rating passage, means adapted to himit ex-
pansicn pressure on said flexible element
variable mdependently of variation of the
roteting speed of said element, and means
wdmpfed to supply liquid te the separating
passage, substantially as described.

29. In a centrifugal ore separator,
combination of a rotatable member ha,vmﬂ
a separating ﬂ-uface a member differ entmllﬁ"
rotamble theleto in part forming with the

120

the

130



. first member a separating passage, the sec-

., to be expanded during operation, réelatively

8 N S U T
_ , _ ’ rating paasage;_ and means adapted to supply
~ond member embodying an element in prox- ["liquid to the separating passage, substan- -
imity to the. separating surface adapted | tially as deseribed. =~
| LT PHILIP F. PECK.

to a greater degree throughout one part of | ' 'Wi.tne's_ses: -
“its ares than another part théreof and tobe | - JomN G. CAMPBELL,
contracted by pressure of hiquid in the sepa- - JEssE E. PECK.
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