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- zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,
have invented certain new and useful Im-

UNITED STATES

PATENT OFFICE.
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CENTRIFUGAL SEPARATOR.

No. 887,841.

~ Specification of Letters Patent.

Patented May 19, 1808.

 Application filed June 3, 1807, Serial No, 376,941, -

T'o all whom 1 may concern: N
Be it known that I, PurLip F, PrCK, a cif1-

provements in Centrifugal Separators, - of

. which the following is a specification.

10

My invention relates more particularly to
centrifugal separators for the separation of
ores, or similar materials, of different de-
grees of specific gravity while in & pulverized

" state and mixed with water, of the class hav-

inner deflector or core—the two together

ing a rotatable portion or vessel with a sepa-
rating surface on its inner wall and a differ-
entially rotatable longitudinally-travelable

- forming -a separating channel variable in
size, and whic se{)arator in its operation al-

20

ternately. accumulates a charge or load of
concentrates and middlings and then dis-

~ charges them; and my invention consists mn

25

30

the features, details and combinations of con-

struction and in the association of parts here- | _
- | the separator.

inafter described and claimed.
 In the accompanying drawings—Figure 1
is chiefly a vertical central longitudinal cross

section of my separator, showing, however, & |

part of the deflector and sorme other portions
in side elevation. Fig. 2 is a top plan view—
reduced in size—of the treatment vessel be-
low: the upper journal box, showing the loca-

- tion of the several annular feed chambers,

40
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the supply pipe, and some other parts. = Fig.
3 i1 .a plan cross section of my separator,
taken on the varied plane shown by line A A
of Fig. 1, looking in the direction of the ar-
rows. TFig. 4 is an-enlarged detail sectional

portion of the upper left hand part of the ves-

- sel and some other
trated in Fig. 1, with the exception that the

parts, similar to those iltus-

mesans for holding certain internal parts to

glaee in the vessel are modified. In this |
figure there is also indicated in dotted lines

the drawn or traveled out position of the de-
flector: Fig. 5 is an enlarged th}E plan de-
tail; taken on lipe B B of Fig. 1 loo

" position of the forked end of the lever under
- the separate and associated parts.

0{)

In making my improved centrifugal ore

separator, I provide a rotatable  portion 2,

 which I term a ‘‘treatment vessel”, having

- preferably a smooth interior circumferential -

5%

wall forming a separating surface 3. 1 pre-
fer to have this treatment vessel in the form

ing in the
~ direction of the arrows, showing the relative |

‘respectively. I also provide a substantial

treatment vesse

| shaped metal tube or t'aperihgi shell, and to

locate it in a vertical position, as shown m

the drawings.
more pieces, and need not be in the form of g

It may be made of one or

60

vessel, as the term is usually' applied, but . -
should be of a nature, when the separator is .

assembled and in operation, to mamtain the
seEa,ra,ting surface in a submerged state, and
otherwise to subserve the

it is intended. .

purpose for which

The treatment vessel is-provided with or

formed in part of heads or ends 4 and 5, hav-
ing central hollow hubs or trunnions 6 and 7,

shaft 8 extending throu%h said hubs, around
which they are rotatably journaled, thus
affording bea,rin%s for lateral support of the

laterally supported by suitable journal boxes
9-and 10, the top of one of which is attached

.

boxes, thus. maintaining the rod against

to a casting 11 above the upper hub, which
casting is supported by-columns 12 that are
securely mounted on the base housing 13 of

The lower journal

-This shaft, in turn, is

box 10 engages the shaft |

70
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below the lower hub, and 1s secured to the

base housing, as shown. The shaff is mount-
ed in its journal boxes 9 and 10 in & manner

| adaFted to be slid or traveled longitudinally,

as desired, and is made long enough to ex-
tend through such boxes sufliciently—as
shown in Fig. 1-—to permit of a desired ex-
tent of longitudinal travel. It 1s stepped at
its lower end in a suitable box 14, preferably

of an anti-friction character, in a manner to .

substantially maintain 1t therein - against
relative longitudinal mevement .to the box

either up or down, so that, by the movement
of this box, the shaft will be forced with it

either up or down as the box may be moved.

This box 14 is pivotally attached through

80

90
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links 15 to the forked end of the lever 16, as .

shown in Figs. 1 and 5, which lever is ful-

crumed at 17 to the base housing of the sepa-

rator. The opposite end of the lever 1s se-

cured by links 18 to an internally threaded
' nut 19, which engages a substantial depend-
ing rod 20 with 1ts lower end threaded, and .

which is securely and rotatably mounted in
suitable journal boxes 21. -

109

105

" To the rod 20, between its journal boxes,
18 rigidly attached a worm wheel 22, forrotat-

ing the rod. _
its hubs with the inner end of the journal

or of the nature of a strong frusto -cone- | longitudinal travel.

This worm wheel contacts at

110
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10 gagement with either one or the other of-the
- sald (Fulleys,' and thereby revolves the |

‘15 desired longitudinal movement or travel of.

- which the lower end of the hub 7 is seatedq,

-~ ~.."The lower end of the vessel 1s, preferably,
‘30 somewhat enlarged diametrically for.a com-
- paratively short distance of ifs length, as
" shown in Fig. 1, making an mtern al gnnular

35 through the wall of the vessel around.the
40 cess or chamber formed by said enlargement

45 converginrg to small OFﬂningﬁ INe

¢ tioh in any suitable way—as by tap-bolts—

&

BB ,E

S%L

Meéhing with the ‘teﬁ}th.ﬁﬁithe -wdrm wheel I to that end of the deflector wall, and at its

is a worm 23 carried and rotated by an ade-
quate- suitably journaled shaft 24, which
may be rotated in either one direction or the

5 other by loosely mounted clutch pulleys 25
~and 26. These pulleys may be driven m
opposite directions by belts—mnot shown—
running in such manner that the movement

" of the lever 27 brings the cluten 28 mto en-

~ threaded rod in the direction desired, thus
~forcing the nut 19 up or down and rocking
the lever 16 correspondingly and effecting a
~ the shaft 8 and the deflector.- . -~
. The base housing of the separator is pro-
vided with two spirally inclined troughs or
- compartments 29 and 30, as shown in ¥ig. 1,
50 terminating in a two-compartment spoui 31,
- which serves to catch the water and materiai
discharged from the treatment vessel and
flow them from the separator. R
. The weight of the treatment vessel is pref-
o5 erably carried by a roller bearing 32, on
the bearing being mounted on the upper.end
~ -0of the journal box 10. e

. receéss or chamber 33. This chamber com-
© municates with a row of nipples 34, threaded

“oguter civcumference of .the enlargement,
" which nipples are provided with small holes
‘ot openings 35 for the discharge of material

~ and water from the vessel. Within the re-
., of the vessel I prefer. to provide a suitably
- shaped ring 36, containing a series ot funnefm‘
shaped ' depressions or pockets with large
.opénings nearest the axis, and outwardly

. CO; i ‘ gistering
~with the discharge nipples 34, as shown in

- “Fig. 1. “The object of this enlargement and.
thé chambered ring is to facilitate the dis-
~charge of material and water and to preverit
go undue lodgment of parts of said material at
 this point. o AT T
Within the treatment vessel and to operate

“in conjunction with it and its separating sur-
face and form with such vessel a separating
55 or concentrating channel 37, I provide a dif-
. ferentially rotatable longitudinally-travelable
- cone or core 38, which I will call a deflector.
~ This deflector, as will be seen, preferably
~ “forms the inner wall of the said separating
50',{311&*'1111@1, | o | R
., Theu |
| ’upi'eferabfy in the nature of a plate, of desired
size and wregular form, as illustrated. It is
well secured at its outer circumferential poi-

‘8 desired distance above the upper surtace of

" The séveral pipes 43 are preferably pro-

extent or distance on the lower end of the

‘a comparatively flat ring, and has a

.- | " | the separator is in a quiescent state..
per end or head of the deflector39is |

 raised upward sufficiently above the ring por-

central portion has a substantial hub 40,

A

fixedly eneacine the shaft 8, as shown 1 the -
o el e b

drawings. This head, near 1ts central part,
is depressed inwgrd—as shown in Fig. 1—
desired distance and for a suitable diameter |
said depression having preferably a depth
somewhat greater than the distance of longi-
tudinal travel of the deflector. . ‘Around the
upper outer - circumferential edge of and
within this depression I provide a ring 41,
extending sufficiently in over the depression
to form sn annular water chamber within the
depression. . I prefer that the ring 41 should
at its inner bore be flanged or extend upward

N

75

80

the head to prevent water introduced into-
the separatoy for other purposes from flowing
into the depression. - -

The chamber in the depression of the upper g5

head 39 has & desired number of water pipes

42 communicating with it, which extend

down into the deflector g desired distance, &s’

illustrated, - and preferably have several
branch pipes 43 connected to them, which go
are secured in appropridte holes or passages
43’ through the wall of the deflector, opening
into the separating channel. In this way
water can be flowed or forced under the 1m-
pulse of centrifugal energy, from the depres-

sion in the upper head of the deflector, down

95

‘through the said pipes, and out through the
"lower portion of the circumferential wall of

the deflector into the separating channel.

56 - _ _ ¥t
vided with suitable valves or stop cocks 44, |

which may be used to stop the flow of water

through any desired pre-determined or par-
ticular ones of these pipes, enabling the water
to be delivered into the separating channel
at the desired and pre—deterﬁﬁnqg distance
from the lower end of the separating surface,

105

for removal of middlings, as hereinafter de-

seribed, thereby governing the longitudinal

* 1 - L - 110
separating surface, from which said- mid-
diings will be separately removed and dis-

charged from the separator.

The lowet end of the deflector 1s provided
with a head 45, more or less open toward its 115
central part. It has its outer circumferen- -
tial portion, for a suflicient distance toward
the center, preferably made in the nature of
sub-
stantial hub at its central portion, the hub 12¢
and ring portions being solidly connected by

sgokes, leaving a sufficient space between
1

em so that in a large separator the operator
can enter into the deflector, if desired, when
125
 The ring portion of this lower head at its =
outer circumferentidl portion is securely fas-
tened to the lower end of the wall of the de-
flector, #nd its hub portion is elevated or =
130
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tion to make desired room for other p&rtai of

- the separator around this zone, as illustrated.

- .The hubs of the upper and lower heads of

the deflector are rigidly secured to the shaft
8, so that they held the deflector in suitable

‘relative positions in the treatment vessel,

and not only rotate the deflector with the

shaft, but travel it longitudinally with said

shaft when the:shaft is so traveled, as herein-
above explained. . |
The circumferential wall of the défiector is

preferably made of amply strong but com-

paratively thin metsl, similar to the wall of

15

20

the treatment vessel. It serves best when

made of length to extend over substantially
all of the separating surface while in a posi-

tion ‘nearest the feed or small end of the
treatment vessel, and .then also to extend a
short distance beyond or below the opposite
end of such surface, yet leaving room for its

- longitudinal travel, a distance substantially

equivalent -to thé width of the enlargement
- or chamber 33 in the enlargement at the dis-

 charge end of the vessel, thereby insuring

25

“that the deflector at all times covers the en

- tire length of the separating surface. -
+ .~ The outer circumferential walls of the de-

flector are, preferably, made smooth and of |

- shape to substantially conform to the shape

30

40

or contour of the separating surface, but
somewhat smaller in diameter, so that when
the deflector is in position nearest the smail

or feed end of the treatment vessel there will

.~ “be a comparatively small annular space or
85 '

channel around between the separating sur-
face and the exterior of the degecter, which
'spiace constitutes the said separating chan-
nel. -
- During operation of a
rator of this class, having a Teciprocatory
deflector, as heretofore constructed the de-
flector in s longitudinal travel from the
small end of the treatment vessel leaves an

" unoccupied space in said small or feed end,

- 45

which permits a part.of the unseparated ma-
terial, as it is introduced, to lodge or pile u

in this unoccupied part of the vessel, which

 condition is very objectionable because such

50

[t |
] |
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~sition radially outside

unseparated product, when the concentrates

are periodically removed during the.cycle of

operation, is also removed and commingled

with the concentrates, rendering. themof

lower grade“and incréasing their.quantity,
and -conséquent cost of smelting or other
subsequent treatment. To. overcome "this
difficulty 1 have provided a feed chamber or
passage 46, of constant size, located in a po-

f the small end of the
deflector, and prefemb?y extending from the
feed end of the vessel a somewhat greater

distance than the extent or distance of longi--

tudinal travel of the deflector, se that the

centrifugal ore sepa-

small end of the deflector will at no time be |

so great a distance from the feed end of the
vessel as is the délivery end of said feed

L

channel, through which material for separa- -

tion passes before it reaches the separating

channel, and the separating surface 1s formed.
in part by the travelable deflector. In
way the small end' of the deflector 1s prefer-

in this

70

ably at all times, to & greater or less degree,

| in a telescoping state with the said feed chan-

nel and the dpa,rts forming it. I preferably
form this feed channel, as illustrated in Fig. 1

of the drawings, by employing a part 46, some-

what in the nature of a comparatively shal-

79

low secondary vessel with an open bottom
and with a suitably sized hole in its top, and

having the border portion around said hole

or opening suitably swaged outward, as
illustrated, to serve as means by which this

-secondary vessel portion may be secured by
bolts, or in other desired and suitable way, to

the ‘inside of the upper head of the treat-

ment vessel—as illustrated in Fig. 1—and at
the same time to hold the bottom of the see-
‘ondary vessel portion sufficiently away from

the head to form a radial space or channel 47
between them, communicating with the feed
channel 48. The circumferential wall of

this secondary vessel is preferably of the.

&0

86

90

form of the wall of the treatment vessel and =~

sufficiently smeller in diameter than the cor-
ras?onding part of such wall, when the sec-
ondary vessel is secured in place, to form the

tial wall of this secondary vessel and the cor-
responding part of the wail of the treatment
vegsel. I prefer that this channel should be
comparatively shallow, although of sufii-

95

said channel between the outer circumferen-

100

cient size to accommodate fiow of a desired

amount of material and water, and 1 also
prefer that it be substantiaily in slinement
with, or a continuation of, the separating
channel, and that where it connects with the

separating channel, the inner wall of this

105

feed channel shall not be of greater diameter

than that of the adjacent or connecting part
of the separating surface, so that the mate-
riel in flowing from this channel into the

| separating channel or on the separating sur-

face, within the separating channel, will not

110

be forced to move towards the axis of rota~

tion against the action of centrifugal force. -
- In my preferred arrangement 1 appropri-.

ately form the feed end of the eefiector
smaller than its other parts, as shown, totele-
scope with slight clearance inside of the sec-

ondary vessel 46, and from the fact that the

‘secondary vessel forming the inner wall of

the feed channel 48 is longer than the extent
of longitudinal travel of the deflector, the

115

126

latteris at all times to a greater or less degree

telescoped into the secondary vessel, so that

material fed into the separator down through

ig5

the feed channel 48 and into the separating

channel 37 has little tendency, except dirty

water, to flow back towards the feed end of

the vessel into the unoccupied space caused
by the travel of the deflector. As means for

180
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prevénting the backward fHow of said dirty

water 1n this space, and the resultant pre-

cipitation and deposit here of some of the

solid matter that said water contains, 1 pro-
vide a suitable annular clear water-recerving
chamber 49, located on the top head or end
of the vessel, and provide a means of supply-

" ing clear water to 1t, as by an appropriate

10

15

20

pipe 50, and I also ]pmvide holes or channels
51 from said chamber, communicating with
the space in the vessel between its feed end
and the small end of the deflector, and dur-

ing operation clean water can be introduced
in such moderate quantity as may be de-

sired, which will flow into the small end of
the vessel and through the passage 4€’, be-
tween the telescoping part of the deflector
and the inside wall of the secondary vessei

46, down into the separating channel, and

therebv prevent the dirtv water or anv sohd
" o)

matter from flowing up into, or back nto

“this unoccupied space between the feed end

-’80

35

40

45,

50

1

85

be placed 1in the feed pipe.

of the vessel and that end otf the dellector.
The supply of this clean water may be {rom a

sufficiently elevated tank or cother suitable

-source to enable it to flow by gravity mnto

the chamber 49; and its volume or quaniily

‘may be governed by any suitable means, as
a valve 52, which may be located in the

pipe 50.

To enable the introduction or feed of ma-

terial into the separator, I form or provide a
suitably shaped, properly located annularv

‘chamber 53 on the upper head of the treat-

ment vessel, with holes or passages 54 ex-

tending from it down into the space 47, 10
ass into the feed channel 48. 1 also provide

acility, as a suitebly shaped feed casting 55,

registering with the annular opemng in the
upper side of the chamber 53; and & connect
said feed casting to & suitable feed pipe
56, which communicates with any suitable
source of supply of properly commingled
water and material for separation.
of the said commingled water and material
may be governed by a vaive 57, which may
In this feed pipe
I also preferably connect a branch pipe 53

~ior sup]fly of clean water when the flow oi
18

material for separation is temporarily dis-
continued and it is desired to remove accu-
mulated concentrates; B

On the upper head of the treatment vessel,
nearer the axis than eéither the chamber 49 or
53, I provide -an annular water-recelving
chamber 59, suitably located to supply water,

when desired, down into the depression in
“the upper head of the defiector. From this
chamber 59 I provide holes or channels 60
through the upper head of the treatmernit
vessel, located in position to deliver water

down into.the depending ring or ilange 61,
which is of size and in position to telescope
down into the depression in the upper head

of the deflector and deliver water irori the |

The flow

' holes 60 into said depression, from:which

said water flows, actuated by %;?alvity_-*&ﬁd
centrifugal force, down through ¢

desired. - __ T
The depending part or flange 61, like the

‘part 46, is somewhat longer than the exfent -
of longitudinal travel of the deflector, so that

_ rough the pipes 42;
and through the predetermined ones of the
Pipeé 43, depending upon which of said pipes
has its stop cocks or valves 44 open, and.
effects removal of middlings to the extent -

75

at all times. it is telescoped to a greater or -

Jess extent into the depression in the upper

head of thé deflector, ahd so that water will
.80 -

be properly delivered by it into -said -de-
Pression. . M T

I supply water to the chamber 59, in the =
upper head of the deflector, by means of & .~

fixed pipe 62 with a suitably shaped end to
85

malte delivery into the annular opening in

the upper side of this chamber, as illustrated.
The tlow in this pipe can be from any suit-.

able source of supply and can be governed

by a suitable valve 63, that may be placed in .

the pipe. . This clean water is for use only
when 1t is desired to remove middlings, at
which time the flow or introduction 0%

terial for separation is discontinued. = . .
~ In Fig. 4 I have shown in enlarged detail-a
part of the feed end of-the treatment vessel
and deflector, and some other

tratin

64 engaging said flanged or swaged portion
around the opening

place, but at the same time to permit of 1ts.
rotary -movement with respect to the treat-
ment vessel.  This rotary movement 1s more

or less effected by the impact or resistance of -

)
nma-

in the bottom of said
secondary vessel. - This ring fits sufliciently
‘tight to maintain the secondary vessel

90..

>el 99
_ parts, illus- -

the means of holding to place 'the
secondary vessel 46, as, for instance, a ring

100

106 -

material and water to assume faster rotation -

as it is introduced into the space 47, between
the top

that said secondary vessel portion in that
way is revolved differentially to the treat-

ment vessel and the deflector. - |

In Fig. 4 I have.also shown in dotted lines
the deflector in position drawn to its fullest

extent from the feed -end of the treatment |
| vessel, at which time it will be seen that 1t.1s "
in its minimum telescoped state with the

secondary vessel 46, and is also in position

to leave the greatest amount of unoccupied

space between its smal] end and the feed end
of the treatment vessel. -~ =~ ,

1t will be understood

the concentrates will lodge and .accumulate

nearer the feed end of the separating sutrface, -
and the middlings, or less clearly stparatéd
parts, will lodge and accumulate nearer the -

i

discharge ead of ‘the concentrating surface,

| which '1s-throughout the area radially,-cov-

end of the secondary vessel portion.
46, and the head of the treatment vessel so

_ od that in concentra-’
tion the heavier, richer, or cleaner, parts ‘of-

110

115

125



- rating surface through the wall of the deflec-

887,841

‘6red by the openings or passégés of the pipés

43 in their differential rotation to the sepa-

tor into the separating channel.

that may be operated around 1ts belt surtace

65—Fig. 1—and the deflector is also revolved~

- by use of a belt that may be operated around

10

“its pulley 66, but at a desired differential

speed to that of the treatment vessel.
Initially the deflector is moved up m the

vessel to its fullest extent, ox to the small end
of the vessel by its supporting shaft, thereby

reducing the separating-channel to proper
size for. commencement of concentration or
separation, .and the separating period may
commence. The material to be separated
while in a finely pulverized state and mixed
with the desired amount of water to make it
flow fréely is then fed into the separator in
quantities to fill the separgting channel and
provide a sufficient body

~ “vessel, preferably from a ‘suitably elevated

. &%itator tank (not shown) through its bianch
0

the feed-pipe 56, and passes into the treat-
ment vessel and separating channel through
the -agencies hereinabove described, the
heavier parts, or the concentrates, lodging

‘on the separating surface and being retaine
there in the separating channel nearer the |

-~ feed end ; while the lighter, or waste part and

40

49

sired. As the operation

the middlings are forced or driven along by
the water within the separating channel, the

former . to discharge and the latter to lodg-

ment toward or nearer the discharge end of
the separating surface. The washing or

scouring action of the water which effects

separation in the separating channel is prin-
cipally governed by the amount of differen-
tial rotation between the treatment vessel

“and the deflector, which 1s during concentra-

tion adjusted properly to wash ofi and more
the lighter parts along to discharge, but yet
to permit the heavier parts to lodge and ac-
cumulate on the separating surface, as de-
roceeds and the

aecumulation or aceretion forms in the chan-

 _50

nel, the latter would soon become too much

contracted or filled, if there were no com-

pensating agency; and to meet this require-

‘ment during the concentrating or s(;{)a,mting

period, the shaft cairying the deflector is
slowly traveled longitudinally by the mech-

anism that has been explained, and with the

shaft the deflector is also moved in like man-
ner, and thereby, through the movement of
the deflector toward the larger end of the

- treatment vessel, the separating channel 1s
50 gradually and -uniformly increased in depth
or size, whieh, in turn, is progressively being

filled with the concentrates and middlings.
- When the deflector has been drawn to its
fullest extent toward the larger end of the

In operation, the treatment vessel is re-
volved at the desired speed by use of a belt

of water within the

- concentration, and
“again ready for feed of material for treat-
+ ment. - _ L -
~ In the specification and claims where I
have stated that ““the length or distance ot a
 part is substantially as great as the distance
. of longitudinal travel of the deflector”, I do
‘not mean to limit such distance to the dis-
tance of travel of the deflector, as the former
- distance may, without bad result, be consid-
erably greater than the distance of longitudi-
‘nal travel of the deflector. '

S

discontinued. The speed of the vessel is

preferably reduced as desired. The valve in

the clean water supply pipe 62 is opened, and
such water is flowed down or is driven

through the agencies hereinabove described
] pipes 42 and through their

down into the
passages in the deflector-wall into the lower

70

portion or middlings zone of the separating

channel, by which means middlings are first

removed and discharged from the separator.
This accomplished, clean water is introduced
from the branch pipe 58, and the detlector,
through the reverse endwise travel of its
shaft, is agein moved or traveled up to 1is

initial position in the small end of the treat-

ment vessel. The deflector during such up-

ward travel, assisted by the water being in-

troduced, removes to discharge the accumu-

lated concentrates,.or most of them. The

remainder soon follows before the speed of

‘the treatment vessel is increased. The sup-

gly of water by the pipe should be stopped
uring unloading of middlings. .;

After the removal of concentrates has been
accomplished, the deflector then having

reached its initial position, the vessel 1s again

raised to its speex apEropriaté for effecting
t

e separator 1s then

!

What I regard as new and desire to secure

by Letters Patent 1s:

1. In a centrifugal ore separator, the com-

‘bination of a rotatable-vessel having a sepa-

o surface, a differentially rotatable lon-~

mtmt?

“gitudinally travelable deflector forming one

wall of a separating channel interposed be-
tween said’geﬂector and surface, the vessel
being provided with a material feed passage
communicating with the separating channel
a distance from the feed end of the vessel sub-
stantially as great as the distance of longitu-
dinal travel of the deflector, having its mner
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wall a less distance from the axis than that of

the adjacent part of the separating suriace,
and means for feeding material for separa-
tion into sald feed passages. | '

120

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

bination of a rotatable vessel having a sepa-

wall of a separating channel interposed be-
tween sald deflector and surface, the vessel
being provided with a material feed passage
communicating with the separating channel

vessel, the feed of material for separation is | a distanice from the feed en substantially as

85

rating surface, a differentially rotatable lon-

gitudinally travelable deflector forming one-1256
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great as the distance of longitudinal trave] of | bination of a rotatable vessel having a sepa-

the deflector, having its inner wall a less dis-
tance from the axis than that of the adjacent
part of the separating surface, the deflector
in part forming a water passage at the cireum-
ferential portion of its small end communi-
cating from between the small end of the de-
flector and the small end of the vessel to the

separating channel, means for introducing

water into the vessel between the small end
of the deflector and the small end of the ves-
sel, and means for introducing material into
the material feed passage.

3. In a centritugal ore separator, the com-
bination of a rotatable vessel having o sepa-
rating surtace, a differentially rotatable lon-
gitudinally travelable deflector with a chan-
nel Interposed between said -deflector and
surtace, a portion within the small end of the
vessel forming part of a feed passage in sub-
stantially extended alinement with said sepa-

rating channel and scommunicating therewith

a distance from - the small end of the vessel

substantially as great as the distance of lon-

gitudinal travel of the deflector, the small
end of sald deflector adapted to telescope
within sald portion in the small end of the
vessel, the two forming a passage between

them communicating from between the small
end of the deflector and the small end of the

vessel and the separating channel, means for

mntroducing water between the sinall end of
“the vessel and the small end of the deflector,

- and means for introducing material for sepa-

40
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ration into the material feed passage.
4. In a centrifugal ore separator, the com-

bination of a rotatable vessel having a sepa-

rating surface and an enlarged portion of de-
sired length at its discharge end, a differen-
tlally rotatable longitudinally travelable de-
flector in said vessel forming one. wall of a

separating channel interposed between said

deflector and the separating surface, a poi-
tion within the small end of the vessel form-
ing one wall of & feed passage substantially in
extended alinement with said separating
channel and communicating therewith a dis-
tance from the small end of the vessel sub-

stantially as great as the distance of longitu-

dinal travel of the deflector, the small end of

- sawd deflector "adapted to telescope within

85

satd portion in the small end of the vessel,

the two forming a passage between them

comnuunlcating from between the small end
of the deflector and the small end of the ves-
sel to the separating channel, means for in-
troducing water within the séparating chan-

- nel for removal of middlings separately from

80

a predetermined part of the separating sur-
face towards its discharge end, means for in-
troducing water between the small end of the
vessel and the small end of the deflector, and
means for introducing material for separa-
tion into the material feed passage. |

5. In a centrifugal ore separator, the com-

g1

rating surface, a differentially rotatable Jongi-
tudinally travelable deflector said deflector

and vessel forming a separating channel in-
terposed between them, material feed means

70

adapted to have the small eénd of said de- -

flector telescope  into part thereof and

adapted to deliver said material into.the

separating channel o distance from the feed
encl of the vessel substantially as creat a

| distance .as the distance of longitudinal

travel of the deflector, the -telescoping part

of the deflector and said feed means havin

a passage hetween them- from the small extd .

of the vessel to the separating channel, and
means for mtroducing water into thé small

end of the vessel. = R
6. In a centrifugal ore separator, the com-
bination of a rotatable vessel having a sepa-

rating surface, a differentially ro tatable longi-
tudimally travelable deflector forming one
wall of a separating channel interposed be-

80

85 I. '

tween 1t and said surface, material feed .
means adapted to have the small end of the

deflector teldscope into part thereof and

adapted to deliver material into the separét-
ing channel a distance from the feed end of
‘the vessel substantially as“great as the dis-

90

tance of longitudinal travel of the deflector,

the telescoping part of the deflector and

sald feed means having a passage betweerl

05

them from the small end of the vessel to

the separating chanmnel, means for supply-

ing material mto said fesd means and for

supplying water into the small end of the
vessel 1rrespective of said feed means and
tor removing middlings separately through
the mstrumentality of water from a prede-

termained desired part of the. separating
A - 105

suriace.

100

7. Ina centrifugal ore separator, the com-

bination of a rotatable vesesl having a sepa~

rating surface, & differentially rotatable longi- -
tuainally travelable deflector forming one

wall of a separating channel interposed be-

110

tween said deflector and surface, a portion .

within the feed end of the vessel forming in

part a material feed passage communicating
with the separating channel a distance from -
the feed end of the vessel substantially as
_great as the distance of longitudinal travel

115

of the deflector, the small end of the de-

flector being adapted to telescope with said.
portion in the small end of the vessel, leav- . _
120

Ing & passage between them tommunicating

with the separating channel, means for in:

troducing water for flow through said last
named passage, and means for introducing
material for separation into said feed pas-
Sage.. I o

8. 1n a centrifugal ore separator, the coms

bmation of & rotatable vessel having a sepa-

rating surtace, a differentially rotatable longi-
tudinally - travelable deflector forming -one

| wall of o separating channel interposed be-

125
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portion in the small end of the wvessel

887,841

tween said deflector and surface, a removable

part forming a feed channel communicating
with the separating channel a distance from
the feed end of the vessel substantially as
great as the distance of longitudinal travel
of the deflector, said déflector being of length

- to at all times extend over substantially all

10

2()

of the separating surface and have its small
end telescoping into said .portion in the
vessel, forming a passage for flow of water

Irom the small end of the vessel around said

telescoping end of the deflector to the sep-
arating channel, means for introducing

material for separation to said feed passage,

and means for introducing water between

the small end of the vessel and the small end |

of the deflector. . _

9. In a centrifugal ore separator, the com-
bmation of a rotatable vessel having a se
rating surface and an enlarged longitudin.ag
extended portion at its discharge end,
diﬂ'erentiullly rotatable longitudinally trav-
elable deflector of length to at all times

EL_.
ly
&

111

7

cover substantially all of the separating sur-

face and adapted to form one wall of a

separating channel adjacent to sald sepa-

rating surface, a portion within the small
end of the vessel forming

one wall of a
material feed passage adapted to deliver

' material to the separating channel a (lis-

tance from the feed end of the vessel sub-

stantlally as great as the distance of longi--

tudinal travel of the deflector, the small end
of the deflector being adapted to telescope
into the sald portion in the vessel leaving a
passage circumferentially around said end
of the deflector communicating from the
small end of the vessel to the separating

channel, means for introducing material for

separation into the material feed channel,
and means ifor mtroduction of water be-
tween the small end of the deflector and the
small end of the vessel. | *-
o PHILI? I’ PECK.
Witnesses: | o
- MzuLiNpa PreK,
‘W. H. Prci.
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