e BT ~P. P PECE. '

CENTRIFUGAL ORE SEPARATOR.
APPLICATION FILED JAR, 38, 1007,

4 SK3275--8XEET 1.




CENTRIFUGAL ORE SEPARATOR
APPLICATION FILED JAW.25, 1007,

. CONEET-SNIETS.

—

[ 215

B ol - R s
L R ";

N7

RNV R T T Ly rr:.q

N

- -t - -
]

T e g T, N R,
1\:@\‘\* e S

N

'ﬁ-h 4
- . . i
oy R N



No.070803. Pmm'rnn FEB. 25, 1903

CENTRIFUGAL ORE SEPARATOR.
B APPLIOLTIO’ TIMED JAR. lﬁ 1907.

4 SEELCT3-3EELT 3.

’

&

;mmuw

x.in":wf.ﬂ:_ﬂmmu ]

o | ZS 111+,
LA S Wow-n. .




' No.879,893. - | PATENTED FEB. 25, 1908.
i P. F. PECK. - 2550

CENTRIFUGAL ORE SEPARATOR.

APPLIOCATION FILED JAK, 35, 1907, 4 SHELTS-SREET 4.

- ‘ﬁ
i s SR

skt Oy AR SR W L b LN . Tl bkt N SR e , TIPACR| l e A R L T T TR e e e e -

2

R R TR R Y T R e g T




_!
E
e
w
-
=
A
£

_ I 7 % T e S N T C W p——Em T —— o Tm—m—
Al ;.-"‘.y."‘fr'm-.ﬂ'l -'m wm L w Bl -l-h [N iyl

~ UNITED STATES PATENT OFFICE.

CPHILIP F. PECK, OF CHICAGO, ILLINOIS.

CENTRIFUGAL ORE-SEPARATOR.

Wo. 879,803.

1o all whom it may concern: -

Be it known that 1, Puare F, Peek, o citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of Hlinois,

have invented cortain new and useful -

- provements in Centrifugel Ore-Separators, of

10

which the following is a specification.
The objeet of my invention is, mninly, to

| » . ’ ¥ | .
make a centrifognl ore separator which i its

operation will employ centrifugyl foree with
codperating  forees to bhest advantage for
scparation of finely pulverized ores and simi-

lar materinls, while at the same time continu- ;

ously reeeiving such manterial for that pur-
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described _
In the drawings—IMizure 1 ix a lulr plan

pose and uninterruptedly discharging sepa-
- rately the several separated produets; and

my invention consists in the means to this

8pecification of Letters Patent.
Application Sled Janzary 25,1907, 8erial No. 354,078,
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end, including the features and details of con- -

struction, as well as the associntion and relu-
tive ommtmns of parts which are hereinafter
d and claimed. '

of my ore separator with the upper drivine
pulley and sheave removed, and the side por-
tions of the framework partly broken away.
Fig. 2 is a vertical central seetion of Fig, 1.
taken on line 2—2 and looking in the direc-
tion of the arrow, except that onlv one feed
supply pipe and casting is shown, and the
upper drive puliey and sheave ave illusteated
and further that, in order to facilitate cleap-
ness of this figure, the poriion of the retaining
plate and sotne other purts that would ap-

ey mlies - - gy a8 ' - e eleessls iz oW - [, N B B

- e W -

pear in elevation are omitted. - Fie, 3 s an -

enlarged vertical cross sectional detail of one
side wall of the treafment vessel with 2

; 111 l pi‘-('{‘ lif hll]]lll_\ .j_“ n it ‘.'ll'\'“‘ i“"-

Patented Fab. 25, 1008.

ply of waterand material, showing some chan-
nel terminal groups,  Fig. 7 is a top plan
view of Fig. 6. Fig, 8is an enlarged vertical
central section of Fig, 6, showing also a cross

section of the receiving chamber ring, which

L will term o distributing ring”.  Fige, 043 a
top plan of ane of the supply castings with a
HO 1% aeross seetion of e, 9, taken on line 10
thereof, but showing tie attached piece of

pipeinelevation.  Fig 11 is an enlarged bot-

tom plan of a part of the distributing ring.
Fre, 12 s o detail of part of e, 2 —re-

H. L

duced in seale, taken on line 12 thercof

and passing through the lower part of the
upper feed distributing  disk, showing the

peripheral wall of  the treatment vessol

with its separating surfoce in horizontal sec-

tion and a portion of the closed top of the
rentment vessel nearer the center in top
plan, having a broken border line; 8 part of

the feed distributing plate with its ribs and

channels in top plan, and part in dotted lines
n purt of the reeciving chamber ring in hori-
zontal seetion and a part of it m top plan,
nnd also the ribs of the upper disk of tim feed
deviee in hiorizontal seetion, showing the feed

¢0

.17

0

78

80

channels that radiate from the outer feed

passage o dinmetrieally opposite terminal
groups for supply to dinmetrienlly opposite
zones of ke acetion on the separnting surface,
and also illustrating some other parts.  Fig,
13 s mostly snilar to Fig, 12, but the sec-
(ot line ~where it erosses the feed device—

| Ims:-s(*s through the lower part of the disk next

separating surface, and an adjucent paet of -

its closed end; nlso n eross seetion of the wa-
u'!l'-l't'tllllllllg Fing: or |!l!llu, the parts ot her

forming the aonular treatment vessel or wa- ¢ tion to supply material or water to adjacent

4 : - zones of aetion o those supplied by Fig. 12.
I Jer. 418 an (‘l!l:l.r;_:_l-d vorttenl eross see- n
tional detail of 2 portion of one side of the

ter chamber, with its open side towards the
aXI15.

wlow that of Fig, 12, showing the feed chan-
nels extending from the feed passage next

- nearest the axis and their terminal groups

vessel and retaining ring or plate, similar to

that shown in Fie. 3, with also a like seetion

~of the deflector in operating position, and of

the rotatable trough at a point internally

formed to make delivery in n plape below s

50

&b

(tl?l]l«_“l‘, _lmd ri:l‘thi'!‘ ﬁlln\&'i-n;:_ ?-;n.iilt' ull.;u‘ht_'d
parts in elevation.  Fie, 5 0s an enlareed do-
tail eross seetion of the rotutable froush at «
ot where it is internally formed to deliver
rom an approxinately eentral radial plane.
Fig 68 an l‘llhl!’:.:i'tl detatl side t*lt'\'ﬂlml'i of
tht'! fl'(‘l' lll*\'i(‘(' OF INeniis, w el serves il =0

for distributing as well as receiving the sup.

relatively loeuted in a cirenmferentinl posi-

Fie. 11 s mostly similar to Figs, 12 and 13,
but the seetion line passes through the lower
part of the disk next below that .of'Fig. 13,
and the feed channels are shown radiatin

(rom the {eed passage neavest to the axis anc

85
90
N

100

with thew terminnl eroups in circumferen-

tinl positions to stipply materinl or water for
different zones of action to l,huse-aup lied by

Iis. 12 nnd 13, 50 that the terminal groups
of channels illnstrated in the three figures
will. when the several disks are properly as-
senibled, constitnte a continuous zone cir-
ciumferentially on the feed device, to supply
separately the commingled water and mate-

105

110

vial wind “the cleur water for their respec- .

,l.r-l-h.:m e p— - Tl Sy, b
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where they enter the feed passage,

16

one of the trentment vessel discharge

20

~ plate, showing a valve rod in cross gection in

25

30

395

40

40
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65

“elevation.

s

tive zones of different action, as desired. |
Fig. 15 is an enlarged detail plan of a part of |
the retaining ring.or plate detached, showing |
the relative position of some ol its associted
parts, and alsv_a portion of the rotatable !
¢rough in top plan.  Fig. 16 is an enlarged |
demﬁ clovation of the edge of u part of the |
distributing plate in place on u sectional part
of the closed top irll' the treatment vessel,
showing thoe ribs and channels on the plate,
Fig. 17 is a detached central cross seetion of
one of the feed distributing disks, showiny
the inner ends of the feed ribs and channels,
Iigr. I8
outside end of
plugs. |
Fig. 19 is a vertical central Tongitudinal sec- |
tion of I1g. 18. Fig. 20 is an enlarged detail
cross section of a part of the retaining ringor |
pl’utc, showing some connected parts in side
Fig, 21 is a front clevation of |
some parts shown in Jig. 20. Mg, 22 15 o
vertical section of a part of the retainimg

is an enlarged elevation of the

pluce in its groove, g, 23 is a top plun of
one of the metal segmonts, detachied, that are
used around the upper outer corner of the de-
{lector. Fig. 24 is ucross section of Mg, 23,
taken on line 24 thereof ; and Fig, 25 is n cross
section of Fig, 23, taken on line 25 thereof.
In making my improved centrifugal ore
gepurator, 1 provide a part or port ion adapt-
ed to be rotated at a desired rate of spedd,
and to afford a surfuce sufficiently simootly
and suitable to serve as a sepurating surface,
In the drawings I have illustrated this part as
n comparatively deep frusto mm--sLupc-'ul.
short metal trentment vessel A with a closed

top and substantially open bottom, having
e circumferentint walls turned sinoothly
and even, so the inner side of them forms a
separating surface A’ inclined outward from
the closed end of the vessel towards its open
end as illustrated, but this vessel may be
made of any desired stze i suiluhlu-ﬁ]m_pu )
as conditions of -operation and the minteral
to be separated may demand. 1 further
provide a suitable shaft B, which 1 will |

T ow

|

i

i
I
1
{

'a
!
!

4
L]

term the vessel shaft, rotatably mounted o}

juurn:al hoxes C, which are secured o the
supporting frame 1) of the separator. These
journul hoxes maintain the shaft in a verti-
cal position, but the weight of the shaflt and
its attached parts are supported by an anti-
friction bearing ki, on which ‘the lower end of |
the shaft is stepped. SR

1 mount the vessel, preferably, in position |

e A . pelly

.. il

with its closed end upward, fixing it rigidly

on the shaft as shown, so that the vessel will |
be supported by the shaft, and rotated by it
when the shaft is revolved. Around the
open edge of the vessel | provide an out-
wardly extended flange F, formed with an
annular peripheral recess and shoulder, to

receive and teleseope with the flange G on |

qenee,

reeess on the flange of the vesse

[ ————p— L
N

- eent surface of the reta

“operation the plate an

gTOeN8 I

| the preferably Hat water-retaining ring plate

11 shown hest in Fig. 2 and in enlarged de-
il in Fies, 3 and 3, and which, for conven-
1 will hereinalter designate as a re-
taining-plate. 1 strongly secure this retain-
ing-plate to the Hange of the vessel by bolts
}, pussing through the Hange and thrended

into the plate.  The depth of the nunninr

| and the
lieight of the flange on the retaining plate 11
are so proportioned that whe
in position, there will be a comparatively
sall annular radial space
lower surfuee of the flanee 1 amd the adga-
inine-plute, as shown,

The retuining=plate is made of sullicient
wildth to extend inward
rotation a somewhat greater distance than
the extent of outward slant orv deflection of
the separatime surfuce, as clearly shown
l*lll:ll‘;.!t'tl detut! n l‘ii;.:ﬁ.
| the vessel together

constitute a treatment or wate

vessel, of which the plate serves to retnin i
body of water therein while under the inlla-
enee of centrifugal foree,—liolding the water
atorpd over the separeating supfnee

townls the axis ol rotation

to a position

n the lalter s

fowatd the axis of

and baoek

75

hetwoeen the

80

3 aml 4, so that

I - retaining -

80

somewhat nearer to said axis than the smnll-

l:ll‘illill}_‘: surface, ns

est duineter of Il_w :-a{-l |
eseribed, and there-

hereinafter mose fully e
by at all times «
that the separating channel will be com-
Flvlvly (illeel aned the separating surfuee in
ully submerged state. : :
Around the vessel shaft, loeated below the
hub of the vessel, 1 provide an sdeguate
sleeve Iy, relatively rotatable to the vessel,
aned some other parts,
this sleeve oxtonds up into the vesse!, while
its lower portion extends down below the

vessel a suflicient distanee to recelve a driv-

luring operation msuring.

“The upper end of

95
100

100

ing pulley or sheave wheel 1., i position - as

shown - to allow a drive belt or rope to pass

with l‘t"t_|llil't-||_:'lt'n-l':nn'_t‘ helow the treatiment
vessol,  The lower end of this sleeve
stepped on aroller bearing M, loeated withm
an otl-retaining housn
on and supported by
on the vessel shaft.

I~

suitable loeated nuts O,
To the upper portion of

lw"'.

1w N, which is mounted

lio

the sleeve K, loeated within the vessel, 1 se-

curelv mount a deflector - supporting  part
P—liws. 2 and 4—which 1s preferably
easting in the nature of a pulley, havingg it
rim portion made as
the spokoes, instead of transverse
Tu llliﬁ'"lll rillg pul‘liull l
Q) ~VFig. 2 and in enlarged detatl e, 4--
which may be mde ol any suitanble material
Wdesived, but 1 have illustrated it n the draw-
ings as made of seginents o
on the upper and lower sides of the ffat ring
and sulit\l}' held in place by bolts R "The
wooden segments may also be nailed to-
rether to insure greater stability. To assist

ly to then,

flat ringe parallel with

secure a dellector

{ wood, secured

120

L}
-r"l.l'

1

130
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in holding -these segments in place on the
flat ring, | have provided an annular raised
rib 8, on each side of the ring as shown, and
have channeled the mljurm:t'wmulma N le
$ ments suitably to receive these ribs, whiel
help to prevent the segments from slipping
outward. | | | *
- The outer circumferential area or surface
of the deflector, preferably corresponds in |
10 shape to the contourof the separating sur-
face A’, and is of diameter to leave only »
comparatively small preferably cireumferen-
tially continuous space ‘I' between the sepa-
. nting surface and deflector, which space
15 forms the separating channel. The de-
Jector is located in position hetween the
closed end of the treatment vessel and the
. retaining-plate, and Iargely fills the space
between these parts, leaving between the
‘20 bottom side of the deflector and the retain-
~ ing-plate, preferably, only a sufficient spncee
for clearance of the parts here located to
enable differcntial rotation without contuet;
andd where the upper surface of the defleetor
26 approaches nearest to the closed end of the
vesscl it is desirable to make the space laree
| enon(fh to accommodate the outer portion of
_the distributing plates U- -hereinafter more
-~ fully described-—and to permit of differen- |
30 tial rotation witheut contact. The upper |
peripheral’ sorner of the deflector nearest to |
the closed end of the vessel ik, preferably,
channeled suitably to receive metal segments |
. Y, shown in Fig. 2,—in detail Fig. 4, and
35 detached in Figs. 23, 24 and 25, which are
~ of shape to form this annular corner or edge |
with desired uniformity, and rerve as means |
for protecting the wood of the deflector
around this portion. These metal segments
40 are held in pluce by bolts R, which pass
through depressed holes in the metal seu-
ments, and down through the wood consti-
tuting part of the deflector, and through the
{lat sup]mrting rim to which the wood is se-
45 cured. These bholts may have their nuts
cither at one side or the other of the deflee-
tor, but 1 prefer to have them on the upper

LT A
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sidde, and it s dosirable to have hoth the nuts

—and heads countersunk below their respective
80 surfaces of the deflector, as shown, so ns not
to form an obstruction in securing close ap-
erating pusitions between these surfaces and
~otherparts, .~ .
. Around on the internal .bore of the de-
55 flector, in position approximately one-third
of the distance upward from the lower side
of the deflector, 1 provide an annular groove-
shaped trough or channel W, of wood, as
shown in Figs. 2 and 4, with eross partitions
60 N at quite close intervals, and in the hottom
~of this trongh, extending radially  throuush
the deflectsi to tts outside surface, | provide
& circuinferential row of perfarntions Y

PRSE— iy By iy —— 3 e = ke =

= onlls e - + =l ekl

o =t
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= almy -

ok . _
Fig. 4-—for the passage of water from sid |
68 trough to appropriate portions of the sepa- |

-

.

the vesser, | locate a roller bearine

areas on the separating surface.

The tubes” successively inerease sufliviently

a

rating surface, to assist in removal of mid- -
dlings, as heremmafter expluined.

The deflector is rotated differentinlly to
the trentiment vessel and sepurating swrface,
ns well ns to the feed or L'l‘i' distributing
deviee or means and  thstributing  channels
or means, the revolving trough, and some
other parts, whieh are hereinafter more
fully deserilied, through the use of a rope
belt that may  be supplicd and  operated
wround the sheave L. The delleetor in it
differential rotation serves (o assist in the
oven distribution of material over the sep-
arating surface, and also, beeause of sts dif-
crentinl rotation to the separating surface gg
and to the material being deposited on sueh
surface. frictionally senerates and transmits
through the instrumentality of the hody of
water in the separating ehannel an RONCOUS
seouring force Lo assist in separstion of satd gg
materinl, ax well as in the removal of its va-
rious produets, '

To support and rotate the material and
water feed or feed distributing means or
device, | provided an ample sleeve 7, lo-
cated around the vessel shaft, shove where
the vessel is seeured (o the shaft, 1 prefer
that the closed end of the vessel around its -
contral |m:-'-itiml bhe ll(‘lll’i'ﬁﬁl'(l, as shown n
Fig., 2. In this depression, and resting on
1, 2, sur-
rowtdding the shaft, for supporting the sleeve

70

7%

90

12

Zoand its conneeted parts, and T oextend the

lower end of the sleeve down and rest it on
this Learing, as shown, ] econstruet und
provide the satd {eed or feed distributing
deviee for receiving and feeding or distribut-
ing separately the materials for separation
cotmmingled with water, and the elean water
for dilferent purposes within the separator, 108
in a way to dehiver these elements for the
different purposes  severnlly from  prede-
termined  segmental portions of the cir-
cutnference of said feed distributing deviee
oY i[:-i ﬁl'hl tlf rn!aliul'l. i_ll |m:-:iliml, :u'llllll_(‘t'l
by its momentum and centeifugal foree to
pass mto the proper channels for passage to
niid depostt on their respeetive progressively
chuatiging segmental areas on the separating
surfnce thereby predotormining the several 115
places of feed for distribution. withan the
separator, of the said elements for different
I'“rl’”-"‘""' andin that way assisting in estab-

100

110

Hishing or in part establishine the several

seamental zones of different aetion and their
relative loeation in the separator.  These
ZONES 1'uill|!l‘j5u tliff!‘l‘t‘lllx :-it';_':lllt‘nhll pul‘limls
of the field of rotation of the treatment
vessed, and embrace respeetive segmeontal
' co.  This feed
deviee embodiesseveral comparatively short
pipes or tube-shaped pieces 3, locater] pref-

120

erably cirenmferentinlly to the steeve 7, as

ustrnted  especially an Figs, 2 7 'and 8,
130

126



~u suitable sonular feed passa

10

16

20

30

36

~ preferably, about one-sxixta of the total eir-

40

45

~embraced by the channels from the respec-

50

. 86

-

‘stantially right, apglos to the axis,—-as also

feed or distribute the appropriate elements
'in or for said zones, thereby initially estab-
lishing these different zones within predeter- |
different’ circumferentinlly travelable |

in diameter from the sleeve outward to leave !

e hetween !
cuch of them, which passage 1 have ini--
tinled 4. - ' '

The sleeve 7 und each of the short tubes |
are threaded at their lower ends, and eacl
enters into and engages with the screw
thrends in the central bore of & corresporal. !
ing disk~~the sleove engaging the lower disk,
The -several disks are ndieated by the
numeral 3, and are assembled one above the
other in close contact, as shown, and at right |
angles with the tubes: They extend

out
dinmetrically & considerable distance, and
all, except the bottom one, are provided
with ribs 6, on their lower sides, asillustrdted.
‘The ribs of cach disk at their inter eads are
preferably spaced at substantially cqual dis- 1
tances apart throughout the circumference
of the central hore of their disk, and extend

therefrom in deflected radial courses at sub- :

especially shown in detail in Figs, 12, 13, 14
and 17—preferably to the outer dinmeter of |

bracing a destired portion or zone of the eir-
cumference of the disk. _ S
Between the ribs are located channels, 7,

for the flow of water and material, so that |

the channels for each disk radiate frou the

879,898

that <he top side of one disk scrves as the
bottom o1 the channels directly above 1t,

and ulso us the bottom of the ('.urrvsmmlinr;

e of the feed passages 4. “To assist in hold-
ing the short tubes and the centenl siceve
_'ﬁlr!lllgl}'__ iugeﬂmr and relatively in 'placﬁ, |

have provided several stud bolts 8-—shown

most elearly in Figs, 2, 6, 7 and 8- threaded
through the walls of the several tubes, trans-
versely to said walls, and have extended
thein 1o, and engaged them with the eentral
sleeve., | | | o
In assembling the disks 1 have done so
with reference to the groups of outer ter-
minals of their feed chiannels 7, as shown
especially in Fig, 6, so that the several seg-

mental groups or zones of channels will col-
leetively form a continuous zone or field of
these ehannels throughout the circumference
| of the colleetive disks, into their respective
feed passages 4, for different purposes in the

separator, will be delivered out within their

of the collective disks, and from

serihbed,” will be carried out through  the
several corresponding seginental zones with-

sol to and deposited on the corresponding

inner circumference of s central bore,
which is substantially the outer eivcumfer-

cluded within said  zone, which zones are

| embraced between substantially radial lines

ence of the bottom of the respective feed re- | transversely to the axis from their respece-

ceiving passages, and terminate preferably in | tive

the two diumetritally opposite groups at the
outside portion of the disk,—cach group em-.
bracing o multiplicity of channels covering

cunference of the disk or field of rotation of

seemental feed zones at the circumfer-
cnee of the feed disks. It therefore follows
that during operation, the volume or quan-
tity of low into any of the said feed passnges,
and consequent delivery on the respeetive

i I)"]"l.ﬁ O Areas of the Hl‘]llll’lltill}: surface

the feed device, und serving as means for re-
ceiving clean water, or material for sornra-
tion commingled with water, that is fed anto

the separate (eed passages 4, and delivering |

it with practieally uniform distribution
throughout the particular segmeatai zones

- within the several segmental zones and the

in the field of rotation of the treatment ves-

sormental areas of the separating surface in-

0

15

80

85

zones corresponding segmentalor purtsof the
ficld of rotation of the feed device at the cir-

said disk, terminating in two preferably din- | cumference
metrically opposite groups, each group em- l

90

there. by additional :lgﬂnuios hereinnfterde-

95

100

106

flow through the vurrosl|wmling parts of the

sepurating channel while the sepacator is at

and regulated irrespeetive of the flow within
other zones, there being facility through

tive feed pussages. These groups of ter-
minals of said chanuels substantially deter-
mine the location and extent of the several
zones of different and of like action in the
soparator, because said groups of channels

secondary  discharge holes heremafter de-
seribed, for increusing the discharge capacity
from desired segmental portions o

of action requiring such increased flow.
1 have placed Figs, 12, 13 and 14 on their
sheet of the drawings in relative circum-

mine
seginental portions of the field of rotation of
the treatment vessel, embracing correspond--

channels of a separate disk, so that collect-

and if the several disks were assem

ing, and therefore predetermined circum-
ferentially travelable segmental parts or

areas on the separating surface. - \s shown,

these ribs and channels are loeated on the

under side of the disks, and 1 have placed one |

i splilg—"

on top of the other (as shown in Fig. 6) in the
pelutive circumferentinl positions illustrated,
the terminals of their channels would collect-

disk above the other in coutact, as above | field of rotation. . -

stated, and have secured them together so

As means for supplying water and ‘ma-; '._13 '

a constant speed of rotation, may be varied

ferential positious, each illustrating the feed

ively embrace the ontire circumference of
the assembled disks and that of their entire

110

satd

channel while said portions are within zones 115

12¢

ively they embrace the entire circumfer-
entinl {iold of action within the sc‘mmmr,'
wd one

12!
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tO'l‘ill iqw the central feed passages 4, 1 pro-
vide suitably shaped hollow supply castings

Fige. 9 and 10—with openings in their de-
8 panding oxtensions which are of form aml
size to enter the upper end of their respective
annular foed pasgos, as shown, so that the
flow from those eastings will be direeted and
delivered down into the foed passnges.  In
10 the upper end of cach of the tubes forming
thewo f‘:t;tl } | have fixed » xuitablo
rng 10, to form an internal shoulder at this
point, which serves to prevent water intro-
duc«l from lhawing out over the top of the
18 tive tubes,
he supply castings are ench provided
with internally threaded openings, suttubly
located to receive the serew threaded end of
~ s aupply pipe 11, which several pipes nee pro-
20 vided with suitable valves 12, for stopping or
eontrolling the flow of mnterial for xepara-
tion, commingled with water, and also cloar
- water, as these products are Howed through
their reapective pipes to the separator,
28 The supply pipes used for elean water con-
nect with any suitable source of supply of
water, and the one used for the commingled
‘material and water supply preferably con-
nects with a suitable sufliciontly elovated
30 agitator tank--hot shown - for its source of
supply. The agitgtor should he udeguate
to keep the material well naxed with water,
amd stfliciently clevated to secure flow into
the feed passages of the sepurator by means
38 of gravity. The feed castings are held in
place by means of their connected pipes or
otherwise, if desired.
Located on the outside of the elosed o of
. the vessel in position sround. the. onter eir-
40 eumference -u} the colleetive feed disks
which largely constitute the feed deviee or
means--and extending with its upper edge
somewhat above the top of the colleetive
feond dinks, | provide a ving 123, with the tap
48 of its outer wall having i hore of ~size to leave
but comparatively smnll clearanee hetween
~ said wall and the feed disks, and having its
eireumferentinl wall inclined  considerably
outward in its downward l*utll'm-, = Hll'nwn,
80 tu itw lower outward flange 15, which in se-
—tured by bolis 15 to the elosed end of the
vensel,  On the interior of said rine, which |

will term a *“distributing ving ", nnd extend | fecd deviee,  The said zones are then main-

ing from the inside surface of its inelined
88 circumferentinl wall to & position nearly s
elowen s the axis ns the bore of the tap of 1he
Flagt, | provide wings, 16, cast intesrnl with
aied tennsversely to the ving,  These wines
have chhambers 17 between them, which |

60 will term *‘recoiving ehambers”, and which”
profumhly correspond in number and _-..l,m._ ;
e iy

4

ing to the termsinals of the cliunels 7, w
collectively form a continuous zone of sueh
terminals throughiout the cirenmference of
68 the assombled feed or feed distributinge

|

9-—shown in Figs. 1 and 2, and in detail in | wnter »

|

;
!
!

i
!
1

!
’
1

|

L3

1
'
]

1
.

i

disks. These chambers, 17, receive the
commingled material and water, and the
one, as the same are delivered
separately from their respective xones avound
the eircumferenee of said disks, and conduet 79
such products separately down theough the
haoles, IS, in the elosed emd of the treatinent
vessel,  One of these holes oxtemds frons
eneth of the receiving chammbors, and delivers
the clements or produets from suid chambor 23
separately, down into a radial distributing

hd

channel 149, located on the apper side of the
distributing plate U, I

I have provided the distributing plate
with as many radinl channels an there are go
holes 18, and there is preferably one of the
channels, 19, extending radially from each

of the holes to a position near the upper
edge W the separnting surfuce, elose to the

closed end of the vessel, no that each channel g -

will deliver the materinls and water, or the
water alone, us the case may be, flowed into
it through its hole 18, without commingling,
and deposit it on the appropriate segmontnl .
aren of separating surface A’ embraced with-
in its respeetive and proper segmental zone:
These receiving chambers, the holes 18 and
the distributing channels 19 together serve
as the wmeans for delivering the materials

ang the water from the rotatable feed or u'-

feed distributing device ineans to the separat-
inge surface, and are differentially rotatable
to said device.  They are wholly or partly

. %

iHustrated in seetion in Figs, 2 and 4, and in

plan in detnil in Figs, 12, 13 and 14, and in 100

outside end elevation in detail in Fig. 16, It
will, therefore, be seen that in operation
materinl for separation commingled with

\\';"(ll‘_ '"H}'- ]ﬂi ."““"‘ql_.i“u' ONne "'__t, °~centr.l .

feed passages 4 of the separator and through
the imstrumentality of its feed channels 7,
sueh material will be fed delivered or dis-

tributed from the certnin and predotermined
cirermferentinl portions of the feed device,

which are embraced by the terminal groups 110

of the particular ones of the channels 7,
cimanating from said feed passage, and passes
into the initial end of the two dismetrically
apposite separating zones, the circumf{erential

location, extent and scope of which zones in 1185

the separator are therehy Fn-tlotarminetl
wtd mainly or in part established by this

tained and proper passage of material and

water insured through them from the feed 120

device by the corvesponding recetving chame

hees 17 and holes o passagres 18, and the
correspot g ull:ﬂrlhulmg chaunnel 19, which

dehivers the sume for deposit within the pre-

determined  dinmetrieally  opposite cireum- 125

[erentinl portions of the separating surface
then Joeated within said zones vear the tap
or iitial edge of said surface, which portion
of thue :-:1.~|u,ll‘ulil'lg stirfnce at that time corre-

sponeds to the eircnmferentind portion of the 130

£ T g it



feod device embraced by thé terininals of'the.
feed channels 7, said material is then ready to

~ be flowed within the segmental separating _
" gone, transversely acrosa said surface for con- ; provided s suflicient number of

e«

practicable directly in contact with the sep-

arating sur{ace. .
Around the flange G, of the plate H, I have
radial dis-

s centration in the secomplishiment of the pro- | charge plugs 22, threaded into suitahle holes 79

gressive steps of the operation,

*

. through the flango for the discharge of ma-

As the feed device, embdying the disks | terial, and water, as more fully hercinalter

with their feed channels 7, is slowly revolving | deseribed. - The plugs which serve as dis-

differentially to the vexsel and its attached

10 ﬁ:ﬂ" the termina

charge means have primary and secondary

Ia of the feed channels will | discharge holes, 23 and 24, as particularly 75
slowly differentially traveled and changed | shown in the enla ' -

ol detail views of Figs.

with reapect to the several reeeiving cham- | 18 and 19,— the holes being small enough to

hers 17, and oon |
and continnously chiange the individual ones
18 of these chambers, and their allied holes 18
and distributing channels 19, into which the
inaterial is delivered, rosulting in progressive
and constant change of the segmental por-
tions or xones within the field of rotation of
20 the scparating vessel and corresponding
segmontal portions or areas of the separating
surface on which material is fed for separa-
tion. There will also be a like changing of
the other zones of action on said surfuce.
‘28 It wiil therefore be seen that the said feed
device or means bhecomes of the nature of a
focd distributing deviee or means and its

differential rotation to the vessel is vory im-

portant or necessary to effect slow refative
30 circumforential movement of the segmental

- -___.w-_“

uently will progressively | enable a suflicient bhody of water to be re-

tained in the separator during operation,
and, therefore, proportionately too small to 8o
he clearly illustrated in the main figures of
the deawings, _

Materinl from the distributing channels
deposited on the segimental separating sur-

* .

embraced within their respective segmental
sones will be passed or washed, principally
petuated by the flow of water accompanying

its depaosit, down from the top or initial edge
of satd surface in a somewhat spirally in- 90
clined course, through the separating chan-

nel over their scgmental areas, transversely

to the eircumference of the separating sur-
fee, townrds its discharee .edge; and the
tailings or lighter parts will mostly be sep- 95

face within the separating portions.or areas g5

sones with their respeetive segmental areas,  arated during sueh travel, and he carried

and the separating surface, and it will
further be seen that its differentind and in-

dependent rotation to the deflector is also |

$5 necessary, to permit of a much greater dif-

ferential voloeity hetween said deflector and | teaveling through these segmental zones, and

aver the dischaprge edge of the separating
surface and dischoarged with its accompany-
ing water throueh the particular prinary
holes 23, which are within and progressively

the vessel than that of-the feed device and | the heavier parts, constituting the concen-

the vessel, This differential velocity he-
tween the deflector and sepurating surface
40 or vessel is required to produce the neees-
anry aqueous scouring force on the separating
~ surlace to sufficiently assist in separation,

trntes and mbddlines of said materinl wall
Todge or in part move slowly ou the separat-
ing surface. These zones of deposit and 105
separation, as has heen heretofore expluined,

are situated in posi‘ion within approximately

. i . . . -
and in removal of separated concentrates | radial lines from the groups or zones of ter-
minals of their feed ehannels in the differen-

and other produets,  Ths constant nml pro-
48 gressive changing or teaveling of the several
~ zones with respeet. to the separating surface
will be in direct proportion as, synehronously
with, and governed by the rate of differential
rotary speed hetween the feed means, and
80 the treatment vessel with its connected parts,
and the separating surfuce, |
the feed means be revolved stoveer than the
vessel, eausing the separnting sitrface to
. travel faster than the several zones of dif-
58 ferent action. S .
© The distaibuting plate, U, is secured solidly
to the inside of theolosed end of the vessel

tislly rotatable feed means and embrace re- 110

| apective segmental separating areas on the

| surface, the said coneentrates and middlings -
o

i

prefer that . ing zones, by the particidar portions of the

Cwhiel are receiving elean water disteibuted
by the feed deviee, | o

by holts 21, as shown in Fies, 2 and 4, so that

H;lill climed end serves as one spede of t-|l(* dhis-
60 tributing chmnnels.  The distributing plate
~is large enough in dinmeter to leave only a
comparatively small annular spaee hetween
its circumference and the upper edge of the
separating surface, so that the distributing

!
\
)
|
]
|
|

]

sepuratingsnrfuee,  Theough the differential
rotation of the feed means and the separating

will be earried on around out of the separat-

sepnrating ~urfance merging from said zones,
nned mfo In“u“'lll: :I'll_]ll?'t‘lﬂ wash water zones,

“The parts for supplying materinl and water
to the separator, and the rotatable feed or
fecd distributing device embodied in the
sepatator are arranged relatively, so that, as
nhove stated, the sevmental wash water
zones Tallow and are adjacent to the sezmen-
tal minterial receiving and separating zones,

1 23

and after materinls depesited - within the

lutter zones have been separatoed, so far as it

65 channels, 19, will make delivery as near as | is practicable to do so within sitehe zones, 130

100
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foad device embraced hy the terminals of the

{eed channels 7, said material is then ready to

be flowed within the segmental separating

" zone, transversely across said surface for con-

$ centration in the accomplishinent of the pro-
gressive steps of the operation,

practicable directly in contact with the sep-
arating surface,

- Around the flange G, of the plate 11, 1 have
. provided a sufficient number of radial dis-
i charge plugs 22, threaded into suitable holes
. through the flange for the discharge of ma-

As the feed device, embodying the disks | terial, and water, as more fully hercinafter

with their feed channels 7, is slowly revolving
differentially to the vessel and itw nttached
10 {:ﬂs, the terminals of the feed channels will

described. The plugs which serve as dis-
charge means have primary and secondary
discharge holes, 23 and 24, as particularly

slowly differentially traveled and changed | shown in the enlarged detail views of Figs,

with reapect to the several receiving cham-
hers 17, and- con Il pi
and contintonsly change the individual ones

nently will progressively

1N and 19,--- the holes being small enough to
| enable a suflicient hody of water to be re-
tained in the separator during operation,

18 of these chambers, and their allied holes I8 !.aml, therefore, proportionately too small to

and distributing channels 19, into which the
material is delivered, resulting in progressive
and constant chauge of the segmental por-
tions or zones within the field of rotation of
20 the separating vessel and corresponding
scegmental portions or areas of the separating
sirface on which material is fed for separa-
tion. There will also be o like changing of
the other zones of action on said surfuee,
256 1t will therefore e seen that the said feed

device or means hecomes of the nature of n

feed distributing device or means and its
differential rotation to the vessel 18 vory -
portant or necessary to effect slow refative

30 circumferential movement of the segmental
zones with their respeetive segmental areas,

and the separating surface, and it will

further be seen that its differential and in-
dependent rotation to the deflector is also
$5 necessary, to permit of u much greater dil-
- ferential velocity between said deflector and
‘the vessel than that of the feed device and
the vessel, This differential  veloeity he-
tween the defleetor and separnting surfneo
40 or vessel is required to produce the neces-
anry aqueons sconring force on the separating
surlace to sulliciently assist in separtion,
and in removal of separated eoncentrates
and other products,  This constunt nmd pro-

48 grossive changing or traveling of the several
zones with respecet to the separating surface
will be in direct proportion as, synchirononsly
with, and governed by the rate of differential

~ rotary speed between the feed means, and
80 the treatment vessel with its connected parts,
and the separating surfnee, 1 prefer that
the feed means be revolved sloveer than the
vessel, causing the separating sarface to

_ travel faster than the several zones of dif-

5% ferent action, |
The distributing plate, U, is seenredd solidly

to the inside of the closed emd of the vessel
by bolts 21, as shown in Figs, 2 and 4, so that
suid closed end serves as one side of the dis-

60 trilmtfing channels., The :liﬁlrilmlillg plutt'
in Inrge enongh in dinmeter to leave only o
comparatively simall annular spuee hetween
Cits eireumference and the upper edge of tae
separating surfuce, so that the distributing

65 channels, 19, will make delivery us near as

the drawings. - .
Materinl from the distributing channels
deposited on the segimental separating sur-
| face within the separating portions or areas
| embraced within their resxpective segmental
zones will be passed or washed, principally

be clearly illustrated in the main figures of

70

78

80

aetuated by the Hlow of water accompanyving

its l!i']ﬂiﬁif: down from the top or initial edge
of xaid surfnce in a somewhat spirally in-

- elined course, throngh the separating chan-
"nel over their seemental areas, transversely

‘ to the ecircumference of the wruruting SUr-

face, townrds its discharge «ed;
tailings or lighter parts will mostly be sep-
 ntated during mu-{r travel, and be carned
over the discharge edge of the separating

‘in;: water through the particular primary
' holes 23, which are within and progressively

L traveling througeh these seemeptal zones, and

|-t_|u~ heavier purts, constituting the concen-

age: and the

90

surfuce and discharged with its accompany-

100

trates and middlings of satd material will

1 ladige or in part_move sfowly on the separvat-
ing suefuee.  These zones of -deposit and

separation, as has been heretofore explained.
e situated in position within approximately

tialle rotatable Toed ieans and embrace re-
| pective segmental separating areas on the
separating sareface. Through the differentiad
| rotation of the feed means and the separating
| surfuee, the satd coneentrates and middlimgs

i owill be earvied on aronnd out of the separat-

| e zones, by the purticstlar portions of the
sepnenting surfnec merging from said zones,

1 mbintotollowing adjneent wash water ZONCN,
Cwhieh are tecetving, clean water distribmted

by the feed deviee,

‘ “'The parts for supplying iaterial and water -

to-the sepurntor, wind the rotatable feed or
Cfeod distribmting deviee embaodied in the

1 separator are arraneed relatively, so that, as

| "‘.'““‘ ':-l_:ll_l':l.' the r-.l"f'..':ml'll'lnl wash wutl'l‘
RO follow and are adjacent o the seemen-
«tal material receving and separating zones,

and alter materinds deposited  within the

Clutter zones have been separated, so far as it

1is practicable to do so within such zones,

radinl lines from the groups or zones of ter-
'-l_nnml'«1 of their feed shannels in the differen-

100

110

120

130
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while additional unseparated material i« ing separating surface and carey them to dis-

constantly being deposited on it, the parts of | charge, through the particulardischa

the material retmnining, including the con-
centrates and middlings, are progressively
y enrried by reason of said differential rotation
into the wash water zones, and are
Lo fuether elennsing, sgqueons seouring, and
more complete separation,  This more com-

plete action is enabled beenuse the wash

iseparated materials, and within the action
of cleah s independent wash water supply .
Within these wush water zones there is o
suflicient quantity of water sppliecd from
18 their groups of feed chanmels in the foed
means to prdduce a washing current of de-
sred strength to satisfactorily complote or
Iinish separation and eleansing, and to, Inrgoly
move to a position nesr the diseharge edue
20 of the sepnrating surface middlings that may
he ladged on the w per portion of the sep-
arating surface, T||Ils water 8 fed by one of
the pipes 11 that supplies the particular con-
tral feed passage appropriate to make de-
28 livery to these zones, .
Following the wash water zones, and adl-

jacent to them, 1 provide seegmental mid-
dlings removing zones, and to these ZONES,

through suitable pipes 25, and thenee through
30 the particular ones of the perforations Y in
the tlleﬂt'ctur thag are passing in radial aline-
ment with these zones, I spply the requisite
ammount of water, which is actuated by con-
trifugal force, to procure suflicient flow over
35 the lower portion of the separating surface

within these zones to wash and remove the

middlings product over the edge of the e
- arating surface and dischurge it through the

plugs 22, ' S '

In addition to the water supplied to the
middlings removing zones through the ber-
forations Y, water is supplied at the upper
edgge of these zones through the feed channel,
located in the Intter circumferentinl parts of
the groups of channels that supplies the wash
water zones; and this water in its down-
ward llow is effective in further removing
wany remnining middlings from the upper part.
of these zones, ux well us in assisting in the
remaoval of middlings to diseharge off from

40

45

50

the lower edge of the separnting surface..

There will then only remain on these portions
of the separating surface, after they  pro-
ressively emerge or travel from the mid-
dlings remaining zones, finished, clean con-
centrates, ready for removal and discharee.
 Adjueent to the middlings rencovine zones,
andd following them in their relative tmyvel
circnmferentinlly to the sepatating. surlace,
IS a0 segmental concentiates removing zone,
mn Whil'h  stlliciently st rong current of elean
water is supplica from its corresponding
water feed passagea and clinnnels to reny e
I'Ull"l'llll‘lj_‘f'.\i- from the serenial ,Hl'pul‘ulin;{

H

G5

sithjectod

waler zones are out of the seope of deposit of

nren of the relutively circnmferentindly 1o vel.

|

L confine _ﬂlt‘ l‘t.'ﬂl_lil'l‘ﬂ }

|

| ;;rl'_ﬁsi\:t"l_\'. passillg _thmllgh,

holes

then substantially radially within said zones.

In the removal of concentrates while the
separator is being rotated at substantially
constant speed it is necessary to supply a
stronger flow of water, and it is important to
nereased flow and vol-
e of water through the separating channel
nnd transversely over the separating surface
principally within the limits of the concen
trales removing zones, so that the concen-
trates will not be washed around and re-
conuningled.
| provide

the secondary discharge holes 24,

as above stated, which are most clearly shown

in detail in Figs, 4, 18 and Iﬂ,ip mlditiun_ to
the primary discharge holes: in operation
the: secomndury discharge holes, except when

u:wm'tl within llt:sirml 20N¢ nf' action are
Closed l)y contacting ends of suitable small

7

To accomplish this purpose,

70

y T8

rods 26, which [ have designated as valve

rods, and which are loeated and operated in

radial alinement with their respective see-

otdary holes- see Figs, 2, 4 and 15, Through

means hereinafter deseribed these rods are

drawn inward toward the axis of rotation, in
the position in which they are illustrated in
part of the figures, in the drawings and
thereby open the secondary discharge holes
as they come within, and while they are pro-
the concentrate
Temoving zones.  \s the rods and secondary
hole progressively
Fods nre suceessively  permitted 1o travel
outward sulliciently to agnin elose over their
respeetive secondary holes, remaining there
until they asainenter & zone of the discharge
of concentrates, or middlings, if desired.

1t will he seen that while several of the

secondary  discharge holes are within the

limits of the concentrates renoving zones
niel are progressively passing through the
suime, and are at that time open, they will
afford greatly increased facility for dhscharge
of the increased volume of elean concentrates
removing water applied and flowed within

be substantinlly confined within the limits

pass ont of said zones, the

100

106

110

these zones, and insure that the increased
low through the separating channel and
trnnsversely over the separating surface will

115

of these zones, with the result that the con-

centrates Wil be removed and discharged.

sithstantinlly within their limits.  The feed

ol water for these zones and the size of the

— = -- =

il L]

:-l‘('llllilill'_\' diseha e np{*l_ling"s should be pro-
portioned, so that there will be o sulliciently
strong flow of water over the separating suar-
e within them to effeet destred removal of
concentrates and to prevent objectionable
How of water and materinl circumferentially
ito or from the zones, To facilitate the

120

128

reraoval of middlings within the middlings-

removing zone by providing for diseharge
ol the water heve added through the perfora-

1.4
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tions Y--I prefer that the secondary holes | such products to the center, which are then .“

shyuld clso be open within these zones. ! discharged in that plane through the appro-
- It will be understood that the volume of | priately located discharge nipples 31 in the
“water supplied within the various segiiental | revolving trough; and, further, such portion
s sohes, and the resultant different velovity | of the inner circumferenoe of the revolving
anl intensity of flow through different seg- | trongh as eatehes the third eliss of material

70

mental parts of the scparating channel and | discharged from its zones is inclined towards

ac1oss corresponding segmental areas on the | the lower edge --as illustrated in Fig, 4~ ton
scl arating surfuce within said zones, to effeet | plane helow the :lmhauie plugs 22, and there-
10 the several. and different purposes herein | hy diverts this material to the lower plane,
deecribed and intended, together with any from whenee it is discharged through its ap-
frictional wash o= aqueous scouring effeet | propristely loeated nipples at a lower plane
whch is partly scsoss the various zones of | than the said discharging plugs.
act on within the channel that is obtained | The difference between the planes of de-
18 fromn differential rotation of the deflector--- | livery of the three classes of materiels dis-
as “vill be hereinafter described- should be | charged from the revolving trough, as well as
roerly adjusted and proportione:d to effect | that of the overilow 27, is suflicient to enable
the most desirable results, o _
_ The various products and accompanying | ings of the several compartments 32---Fig,
20 water discharged from the several zones of |2~ in the fixed lnunder 28, so as to be flowed
the eparating surface will be discharged in | separately from these compartments through
sube tantially the same pline transversely to | their respective delivery pipes 33, for desired
the ixis throngh the discharge plugs 22, ex- | disposition,  The lixed Tnunder is provided
cept such maoderate quantity of water as may | with an inclined hottom towurds its pipes 33,
g8 be cischarped through passages in overflow
' ripe! 27, hercinafter described; and as means
ﬂr*lcm'ivmwe severa! products separately
as t ey are discharged through tho plages 22,

terial from it. | | -
The parts of the circumference of the re-
vaolving trough having different inclinattons

el ~— e el S —— - Pl — i -

| them to be enught separately in annular open-

as shown, to freilitate flow of water and mu-

30

85

and separately delivering them in different | are divided by suitable partitions 34, to pre-

30 planes in a direction transversely Lo the axis | vent possible annudar flow in the trough from
o they can be caught separately by u flixed | one part to another, and the trough is partly
ower

and flowed for desired dispositions, T provide | spokes 35 Fig, 2 - connected to it

an anuular rotatable diverting trough or re- | side, which spokes from there extend inward:

38 ceptacle 29, which in this specification 1 will | to and are connected with the eentral web 36,
term a rotatahle trongh. This rotatable | which is provided with a central hub 37, jour-
trough is located around the flange of the | naled around the extended end of the hub 38
treatment versel, passing fully around its eir- | of the deflector support. The hub 37 rests
cumference, and in poxition radinl to the dis- | upon a roller bearing 39, contained.in a howus-

40 tzhlrgeclllugn, as shown. [t is of suflicient in- | ine 40, which is secured to and supported by
i

“ternal dismeter to afford neeessary elearanee ! the hub 38, The rotatable trough 1s further
between its internal bore and the ends of the
discharge plugs to permit of relative differ-

 ential rotation. 1ts width is preferably, sev-
48 eral times as great us the thickness of the dis-
oharge plugs, and is of suflicient depth to sub-
serve the purpose for which it is intended,
The outer wall or bottom of the trough,
throughout the part of its circumference which | :
$0 is radially adjacent to the zones from which | strength for seeuring the ends of the spokes.
one kind of product is heing discharged, isin- | The end portions of the spokes are further
clined to the upper edge o the trough, as in-h;
dicated at 30 l‘-i;.’,'. =, S0 s to divert the |Imt|- ‘ | _
uets and water from these zenes to a higher | portion of the spokes relatively in place at
55 plane than the discharge plugs 22; and from times, when the-bolts 43 are removed to en-
there it is thrown off from the revolving | able the trough, 29, to he circumflerentially
trough through dischurge nipples 31 in that | rhifted or adjusted with relation to the feed
part of the 1evolving trough,  In another
portion of the inner arcumference of the re- Jocated in suitable positions in the boss to
80 volving trough, adjneent to the zones of dis- | register with the bolts in the ends of the
~ charge of unother elnss of products and in po- | spokes 11 <o that if it should bo desired the
sition to cateh such discharge, the bottom of | holts £ may be removed and the trough
“the trough is inclined from both sides to its | swung or shifted somewhat around, and the
center, as shown in detail in Fig. 3, to divert

spokes extend upward and inward over the
uppeer side of the vessel and connect, by holts
43, to n raised anmiar bhoss or ring on the

= i s il —yy —fe o Sl e b —y—

su||)|mrtt'tl amd is rotated by spokes or suit-
ably shaped bars 41-~Figs, 1 and 2-- secured
by bolts 42 to the revolving trough., These

said bolts then replaced, entering difterent

100

105

110

rotatable feed device or means,  The boss 44
is raised, to afford better facility and greater

115

held together by the ring 45, secured to them
hy holts 46, so that the ring holds this end

deviee, - There are several serew holes, 467,

128

A ”»%
annualar launder 28 -- or equivalent means - ;-mmerwd and Interally held in place l?' the
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$ . trough with the feed device, by

- 870,808

sorew holes _
mqumtiy, the revolying troug

tion.
F#hmugh

in shifted

the connection of the revolving
. means of the
kes 41, the trough is rotated by and with
the feed device, and the several portions of

ita bottom differentially and appropriately

inclined to collect the materinls discharged

10 from the several zones of different action in

18

- 40

48

80 ondary discharge holes until another shoe- -

are severally traveled beyond the

the separutor are maintained n the same
radial position to the respective zones of ac-
tion and discharge. If desired, the relative
position of the revelving trough to the feed
device and the several zopes of action may
be chanred or adjusted after removing the
bolts 43, as just above explained. '
The secondary discharge holes 24, as has

been explained are normally closed by eon-

tact of the outer ends of the valve rods 26,
which are drawn inward when it is desired to
open: their respective secondary - discharge
holes while within the nplllruprinlv 20ne8 of
action in the separator.  To accomplish the
inward movement of these rods, 1 provide
a casting 47— xsee Figs, 2, 4, 15, 20 and 21 -
for each of the rods, and secure it in aline-
ment with the sod on the inside bhore of the
retainin -I)lnte 11, as espeeially shown m the
enllrgmr: etail in Fig. 13, and to the easting
1 prowvide s small fulernmed lever 48, one end
of which is in position in contaet with the in-
ner side of the hent outer end of the rod,
The opposite end of this lever depends in po-
sition to contact with and be deflected or
swung outward hy the suitably shaped and
Jocated ahoe 49,---especinlly shown in Fig,
18—-which shoe i secured in desired posigion
to the spokes 35, and defleets or roeks the
levers 48 while these levers are differentially
traveling by the shoes, with the result,

thrml‘fh the ontward movement of the other

end of the lever, of drawing the rod tewards
the axis of the separator sulliciently to open
its secondary discharge hole, permitiing

water and nmterinl 1o flow to discharge

through it. . |
The leneth of the shoes #0 is intended to be

as great as the zones or cirenmferential ex-
tent of the zones on the separating surfaee,

feom which it is desired to secure the in-

creased flow of water by means of the see-

ondary discharge holes, and as the devers

their relative differential rotation, they are
released from deflecting contact with the
shoe, and will then perinit their assaeinted
valve rods, netuated by centr
travel. outward and again cover their see-
preferably dinmetrieally opposite to the one
just pissed- -8 encountered,
in their said ontward tinvel will voe’s or
move the Jevers 48, to their former position,

shoes in

fupal force 10

’.l"\w V a‘!.l\'t‘ i'mlﬂ_

therahy holding the nr:lms, and, | . The rods 26 are partly dvpremd in
)

volvine

x of shape, together with the ring 55 _
is secured to the web by serew Lolts 56, to

thelr end

raddial
channels 50, formed transversely to the
plate 11, which channels are in alinement
with  thie  respective  seeomdary  discharge
holes and sepve to assist in holding the roda

in alinement, as well as partly depressing

thew from position abeve the surface of the
plate 1L This state is well shown in detail
erons section in Fig, 22, - L
Ax menns for affording ocular evidence
during operation of the fact that the sep-
arator has a suflicient body of water accu-
alated in it to completely fill the separat-

70
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ine channel and fullv submerge the sepa-

rating surface, which is necessary to enable
the procuring of satisfactory results, and to
enable teansmission of an agqueous scouring
or washing foree from the diffevential, rota-
inble deflector to the xeparating surface, L

which pass through the retaiing-plate 11

at points somewhat nearer the axis of rota.

¥

tion than the smalest dinmeter of the sep-
arating surface, '
the operation of the separator, water will
not pass through these overflow pipes unt il

a sufficient body has accumulated over the

separnting surface and within the separating
channel to fully submerge und it} these parls

and approach as near the axis as the location

of the overflow passages in these pipes.

] . & ’

These overflow pipex deliver their product

into an annular compartinent 51 of the re-
D, A

there it is condusted thraugh the diseharae

ninplex 52 from the trough and detivered

into a compartment 53 of the fined launder,
from which it flows by itself through a come

trough, as illustrated, and {rom

80

provide n number of overflow pipes 27,

£5

In this |mhil-iun,' IS (e

ge
95

100

|mrn|'i\'0|\' short discharge pipe 54, so that

it may be observed by the operator atied af-
fords evidence that the separating surface
and separating ehannel are in a satistactory
state of submergence. | o

'ram their respective compartments 32 of
i i

105

the fixed launder, tailings, concentrates and

middlings arve separately and uninterruptedly

flowed through the appropriate discharge

pipes 33, for any desived disposition.

As illustrated in Fig. 2, the central or weo
»ortion 36, connected to the revolving: troueh,

whiten

form an annulur water-receiving chamber 57,
into which elear water can be introduced by
a pipe 5% from any suitable source of supply.
The pipe 58 has a valve 59 located noat, to
govern the flow of water to the chamber.
Communicating with the chamber 57, by

engaging  with  screw - threwded  openings

throngh the circumferential wall of sud

chamber, are the two or more suitably lo-

120

125

cated pi‘ws 25, which extend outward with

s terminating in positior to deliver
water into the annnlar grooye-shapea trongh
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W, to pass throu
deflector and assist in removing middlings
within cortain zones of the separating sur-
faco, as has been hercinbefore explnined.
The positions of the
such, with relntion to the zones i which
delivery of wator for such purposes.
~In oporation, the troatment vessel CAPTYing
the separating surface is revolved at o de-
“sirod rato of speed by power transmitted to
the pulley 60, which drives the vessel shaft:
and at the same titne the feed devieeormeans
is rovolved by power teansinitted to the rope
drivo sheave 61, but at » sufliciently differen-
tial rato to that of the vessel to produce the

10

oddx of these pipes are

velocity of differential travel hetween the

feced means and several zones of different
action and the separating surface that will
best enable satisfactory aecomplishment of
the various stops of treatment of the particu-
lar material ‘being operated vdpon - usually
this differentinl eato of velocity would he ap-
proximately botwoen one and tworevolutions
28 per minute in a scparator having approxi-
. mately 200 tons treatment capacity per 24
hours, - |
Material for separation, commingled with
& sullicient amount of water to dilute it, so as
to flow very freely s liquid and perform its
part in separation, is supplicd through its
luppli' pipe casting in a desired volume, into
ono of the feod passages of the differentially
rotatable feed and :‘lstrilmting device em-
bodied in’the sepurator--preferably the pas-
sage neareat to the axis, and is earried by
means of thoe various agencies already herein
doscribed and i'l![l)ﬂitt'll on the predeter-
mined corrosponding separsting areas of
:lefmting surinee w

30

ithin the two diametric-
y opposite segmental separating xones in
- which separation is mainly aceomplished.
At the same tinio water- - preferably clean. -

is introduced in compnratively noderate

48 quantities through one of the water supply

" pipes and castings into the

40

‘tho scparator that furnishes water to be de-
livered on the separating surface within the

wash water xones, ‘whic
adjacent to sceparating zones.

:l?,;l adinocent to thes: wash water

tion to the water su
parts th'l::ugh | f |

ups that supply to the wash w
fvr:tarh at thl! l’r’m introd
perforations Y in the de
radially through these middlingsy removing
zones. The flow of water through these per-
forations is regulated by the v
t,er1 [|)11po 88, ' '

50
- JOI0N AR

pplied to theit upper

RO ADNeN,

ave shown the discharge from the wash

feed passngre of

ueod theough the
floctor as they pass |

nlve in thewa-

mullflings are removed, as to effect suitable !

*

h are following and
Following

somoe of the channels in the

water zones and the middlings removing

xones as being delivered in the saine portions

¢5 of the revolving trough and in the same com-

079,903

gh the .porfontinns Y in the partment of the

middlings removing zones, and in addi- |

|

reby be-
Ml Thiscourseis permissi-
inténded to be re-teeated;

fixedl lnunder, the
coming commingled,
ble, as they are

but, if desired, th
volving trough may be provided with por-
tions adupted to eolleet and dischunge these
sepurately, and the fixed lannder may be pro-
vided with another compurtinent, so as to re-
ceive and deliver then sepueately,
this time there is also preferably clean water
in larger quantities flowed by t|’m wWater sup-
iy pipe and easting that delivess into the
eed passage which mprlim the concentratoes-
removing zones, to effect coneontrates re-
moval, The water introdueed within the
several segmental zones shoulid be suflicient

e cireumference of the re-

During

70

76

in quantity to at all times keep this separat-

ing channel full, and consequently the sepa-
rating surface submerged, and to baek up or
sceamulate sulliciently to produce some flow
through the overflow pipes for observance by
the operator ax it flows fro
widd it should alse be suflicient and the fow
ndjusted to necomplish the various purposes
in the eycles of operation and movements de-
stredd, - : . - |
To assist in the separation and removal of
the various produets within the se nrating
channel and on the separating surfnee, by
creating or generating o somewhat spiral
washing or aqueons scouring current, 1 ro-
tate the deflector at n desired speed differen-
tinl to the vessel and separating surface,
which at the same time is also differential -
but necessarily in a different degree:  to the
[eed deviee or means and  the revolving
trough. [ alvo regulute theextent of this THE
rally ereated seouring eurrent by the amount,
of differential rotation of the doflector,
While material is on the separating surface
under the influence of centrifugasl fotea, it
has n tendeney to be strongly thrown down
wiid held on said surface, the resultant fric-
tional contact therewith preventing such
materinl from being traveled in so great a
spirally inclined course, or to the same ex-
tent as the water will
further, the spiral deflection of material
across the separating surface, throughout
the ciceumference of such surface, will be
substantinlly the asme in tho several seg-
mental zones of operation, so that said sov-
eral zones will be earried or spirally deflected

in substantially the same (Ioﬁmc, and their
rolstive uniformity and  powit
sulliciontly maint

ione will - be
ained. | ‘

It will be understood that within the sepa-

rating zone unscparated material is uninter-
ruptedly being deposited, and the steps in
separation are also here progressing, so that
while separation is progressing here, unsepa-
rated material is also being added, wh
condition, to some cxtent, interferes with
complete and finished separation and the

ich

m thefixed Imnmlt'l", |

90

95

100
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be traveled, - und,

115
i
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cleansing of concentrates within these zones; 130
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20

33

40 for dianaxtion to any desired place.
- ¢

48

60

6%

¢$ charge

cated on it and the several zones which em-

s79,008 o B & 1

but in the operation of my separator during
this time, and uninterruptedly, the sepa-
rating surface, as has been explained, is
traveling forward with relation to the sev-
eral segmental areas of different action lo-

stantly and uninterruptedly heing ACCONI-

plished. -

| different zones of action within my separator,
l a prenter or less number of ench mayv he em-
ployed, provided the separator is of size to
brace such areas, and thereby carrving the | allot circumferentially a sufficient space to
concentratés and middlings: that have been | each in which to accomplish the required
treated sand montly separated and lodged | results. .

within the separsting zones, together with | By the term, fiekd of rotation T mean to
any unseparated taili”nﬁn fhat may remain, ! designate and include the field, scope of area
into the adjacent wash water zones. The | emibraced within the circumferential bound-
water supply of theso wash water zones is | aries described by the respective rotating
preferably clean, and is adjusted to produce | parts to which reference is made. _

a flow sullicient to separate and carry to dis- | The details of my separator wnay be va-
charge the réemaining lighter material, and l ricd and changed somewhat, snd still come
move most of the remaining commmingled , within the scope of my invention, so 1 do not
middlings from the upper part of the sepa- ' want, to be confined closely to these, hut
rating surface down towards the lowerpart of ! desire Intitude in construction and arrange-
such surface, thereby cleansing the concen- i ment for the embodiment of the broader
trates and more eompletely separating and | principles hereein deseribed and illustrated.

depositing the middlings along the lower | - What [ regard as new and desire to secure

portion of the sg&m::uting surface. by Letters Patent is: ' _
After the middlings have been removed 1. In a centrifugal ore separator, rotatable
within the middlings removing zones, and | supply means provided with material and

discharged, as has been hereinabove ex- | water distributing members adapted to sup-

plainad, there _will or:_lfy remain concentrates | ply materinl from a predetermined segmon-
on the separating surfa

enierges forward from these zanes into the _
adjacent concentrates-removing zones, where l separating area and at the same tine to
they are subjected to a sufliciently strong , ,
flow of water to wash and remove them | termined segmental part of its field of rota-
from the separating surface and carry them | tion in position for delivery on a predeter-
to discharge into their appropriate cirenm- |
ferential porfion of the revolving trough,
from whence they will be thrown through the
appropriate nipples in seid trough into their
compartments in the fixed Iaunder, and
i

flowed from there separately with their water

i combination with rotatable means hinving
n sepatating surface within a separating

the said areas and bewng relatively circum-
ferentinlly  teavelable t-r;t'rotn, & rotatable

As the veswel carrying tho separating sur- | deflector adapted to frictionally genernte an
face and the retaining plate 1I, with the '
valve rods and their fulerumed levers, ro-
tates differentially with relation to the re-
volving trough, and as the spokes of said
trough carry the shoes 49 —-which latter are
located within the scope of the scgmental
middlings and concentrates-removing zones
in operation, it follows that the valve rods | supply means provided with material and

as they enter these zones are deawn inward { water disteibiting membees adapted to sup-

aqueous scouring or washing foree over the

separnting surfaee nnd said deflector all lu-in':
differentinlly rotatable with respeee to each
other, substantinlly as deseribed, -

and the secondary discharge passages within | ply material from a predeiermined segmental

these zones are opened, as has been de- | part of its fiek! of rotation in positiog for de-
scribed, to enable the proper discharge of the | livery on a predetermined segmental separat-
greater volume of water required for renewal | ing aren, and at the same time to supply
of these products. After portions of the | water alone.within a different predetermined

separating surface have passed through the | segmental part of its tield of rotation in posi-

several zones, as explained,—the concen- | tion for delivery on a predetermined segimen-
_ tul concententes removing area, in combina-
-are ready to again progressively enter the | tion with rotatable means having a separating
0 mat
‘again perform their purposes in the cyele of
- operation, with the result that sv,mmtmn

trates having been removed— such portions

material-receiving and separating zones uml'] ni| rifnee within i Neparating nh{mnol t}:l_uplml
) Lo he submerced duaring operation, satd sepa-

In its incipient, progressive, and finishing l.l_wi:’a;: relatively circumferentially teavelable
stages, and the removik! and separate dis- | thereto, a rotatable deflector adapted to fric-
of the variour products, is con- | tionally generate an aqueous scouring or

While T have shown two of eacl -iaf the

supply water alone from a different lprmlv- '

channel adapted to be submerged during
operation, sawd separating surface embracing

2, Ina centrifugal ore separator, rotatable

70

76

30

a5

90

ce a8 it progressively | tal part of its field of rotation in position
for delivery on a predetermined segmental

mined seomental eoncentrates removing area,

100

105

sepiarating surface and nceross said areas, said
supply means and saisll means havinz the

110

116

120

125

ratinge surface embracitge the said areas and

130
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washing foree over the separating surface
and acroms tnitl arens, saiid supply means and
saitl means having & separating surface, and
naid dellector, ol heing differentially rota-

weribed, , | .
5. [n a centrifugal ore separator, the com-

870,808

concontrates for removal into the concene
irates removinge

-8 table with reapect: to each other and menns | hination of rotatable means f.urmil‘?: the outer

dillorentinlly rotatable to said rotatable dis-
tributing devieo, menns adapted to conduet
suidl mntorial and snid cloan water slone
soparstely from said distributing dovice to
their respective semental areas on the sepa-
rating surfuee, substantinlly ax deseribyed,
3. o w contrifugal ore separator, the com-
~bination of » otatable I"l‘llll'lll having n
 sepurating surfaco within s coversd sopurt-
16 ing channel sdapted to be submersed while
in operation, a deflector diiferentinlly o
tatable to said separating surfuee forming
one wall of said separating channel wndd
ndapted o generate an aqueous scourine
20 force within anid channel, feod distributing
Cmeniw having materinl and water prasacees
el heing tlilhamminlly rotatablo to said cle-
ment with the separating surfucee and to said
dellector and establishing in part & secinen-
28. tal separating xone and & segmental coneen-
trates removing zone of form embracing if-
ferent substantinlly  transverso  secmental

10

—onreas of the separating surface, which nrens |

e teavelublo circumferentinlly with respeet
30 Lo snil separating surfaco and said deflector,
said distributing means adapted to deliver
materind for separntion within said separating
‘vome, atdd for delivery of water within said
concenteates removing zone, and means for
38 feading materinl for separation, aned water
mlome in their respective passnees in snid

xerilwsd, ' - o
4. In aeentrifugal ore separator, the com-
40 hinution of a rotatable distributing device
ndapted to deliver materinl for separation,
[rom a predetermined part of ies cirewimfor-
entinl portion and to tlv'iwr clenn water from
another predetermined part of its cirenms-
45 ferentinl portion, a differentially rotatable
vessel portion having a separating surface
and forming the outer wall n'f a covered sepa-

rating channel which i adapted to.be filled

with water during operation, a deflector por-

50 tion differentially rotatable to the distribut-
-~ ing deviee and the vessel portion, forming
~ the inner wall of the separating channel, said
distributing device and saild vessel and snid
deflector portion all differentinlly rotatable

88 ‘0 earh other, stablishing a sogmoental sepa-
~omting zone amd a segmental concentrates
removing zone which embrace different sub-
stantinlly teansverse seemental areas of the
sepnrating surfaee, snid nreas being relutively
circnmferentinlly teavelable to said se arat-
g surface and defleetor portions and syn-
chronnusly traveling during operation with.
the feed distributing deviee, said separating

80

sturfnee ndapled to recoive material for SEPH-
05 ration within Lhe separating zone and to carry.

channel, a fee

water respectivel

at tlwpun_ue Line _
nets discharged from the separating surface,

m g | 1 a segmental concentrates removin
feed distributing means, substuntinlly as do-

wall of a separating channel and having a
separating surface within said chanuel, a
ditferentinlly rotatable deflector forming the
inner wall of snid channel and adapted to
srenerate nn“m,umus seouring foree in said

tinlly rotatable to snid separating surface

| nnd dellector and provided with distributing

chnnnels, and adapted nt the snne time to
deliver nmterind for separntion, middlings re-
moving water and concentrates removing
within scparate prede-

ame, siubstantinlly ws de-

70

78

distributing device differen-

80

termined truvelable substanticlly transverse

segmental areas on the separating surface,
wnd rotatable means for delivering separatel
the several separated prodd-

stthstantially ns deseribed.

6. Inacentrifugal ore separator, the com-

bination of rotatuble means forming the outer

wall of a separating channel and having a

sepueating surfuce within said channel, a
differentinlly rotatable deflector formning the

ag _-

90

inner wall of said channel, and adapted to

generate an aqueous scouring foree within

suid channel, and a feed distributing device

differentially rotatable to said separating sur-
face and deflector, and adapted to deliver
materinl for deposit and separation within a

seginental separating zone and water alone
A | ZONG
which zonesembrace separatescgmoentalarcas

nnd means for inereasing the water disehargo

95

100

of the separating surface and are travelable
with respeet to said surface and the deflector

105

rnpm-il.ly_ from portions of said scparating
W

channel while within said concentrates re-
moving zone, substantinlly as deseribed.

7. Inacentrifugal ore separator, the com-

hination of rotatable means forming the

outer wall of a separating channel and having

n separating surface within said channel, a

differentially rotatable deflector forming the

inner wull of snid channel, and adapted to

cenerate an agueons scouringe force within

said channel, a feed distributing device dif-
ferentially rotatable to said sepurating sur-

face and dellector, and adapted to deliver

materinl for deposit and separation within a
segiental separnting zono and water alone in

segmental coneentrates removing zone which

zones are travelable with respect to the sepa-

ratimg surface and deflector and means for
nereasige the water  discharge  eapaeity
{rom portions of said separating channel

while within said concentrates removing

‘zone, snid ‘means embodying reciprocatory

mechanism, substantinlly as deseribed,
S, Inoa centrifugal ore separaior hinving a
rotatnble feed distributing deviee adapted to

11¢

11%

120

125

130
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feed material for separation and water alone
| {l'om ualmulo*pmlatermiuml seguiental por-
Wiz ©

its circumfcrence, n rotatable de-

flector, and a rotatsble member huving a
S separating surface, the deflector and said
- mwinber together forming a comparatively
w circumforentially continuous sopa-
rating chaunel adspted to be subierged
during operation, snd means adapied to in-
10 crease during substantially constant rota-

tion of the separator, (he flow of ‘water

through predetermined segmental portions of
saul separating channel, said feed distribut-

- my device, sald deflector and saidd member
16 having the separating surface all being differ-

eutinliv rotatable with redpecct to each other,

substantially as described. o

9. 1u u centrifugul ore separator, the com-
hination of a rotatable vessel having a sepa-
20 rating surface adhapted to he submerged while
1 eperation, differentially rotatable nieans
for supplying material for deposit and sepa-
ration within rar!iculnr segmental separating
20nes on sald separating surface, rotatable
20 means for supplying concentrates removing
water within particulan segmental conocen-
irates removigg zones on said separating
sirfuce, said vossel prawided with primary
_ atid secondary discharge holes and mechan-
a2 s for elosing said seeondary Loles while
~ passing theough desived zones of nction and
opentg them within other desired zones.of
action, and means differentially rotatable to
the separating surface and' <aid rotatable
62 materinl supply means for frictionally Lol
eratitr an aqueons washing force on said
surface, substantisliy as deseribed.

10. In a centrifugal ore separator, the
combination of rotatuble means {forming one
wall of a separating channel and having a
separating surface within said channel em-

40

bodying a separating area and a concentrates

renloving area relatively circumferentially
travelable to said surface, a differentially ro-
45 tatable deflector forming one wall of said
channel and adapted o ﬁ'ictiounll;; gencrate
Wi wgueous seouring foree in said channel, o
feed distributing device differentially rota-
tabile to said separating surface nud deflector,
. $0.and wdapted to deliver material for deposit
and separation withiu said separating area,
and discharge means from said separatin
channel provided with primary and second-
ary discharge holea and means for cloaint:
|

35 said secondary holes while vassing through

r

particular zones, aulmuminfly as described.
-~ 1. In a ocentrifugal ore separator, the
- combination of rotatable means havin

a

ting surface, u differentially rotatable

) mwmf.w to frictionally gyumnio al
. eqQUeoUs munn force on aaid surface, diffor-
entially rote feed means embodying o
w snd having multiplechannels ex-

frons theeircuniference of said passage

adapted for delivery of 1 _
throughout a desired portion of the circume
- fercuce of seid feed means, and menns diffor

! and terninating in groups circuim{erentially, o8
|

| entially rotatsble to said feed means having

muluple channels for delivery of materi
» water from said feed means and condueti
it to the separating surface and rotatab
means adapted to deliver separately the
several separated products froun the separate
ing surface, substantislly as described.
12. In a centrifugal ore separator, the
combination of a rotatable element having a
separating surface, s differentially rotata
deflector adapted to frictionally generate an
aqueous wcouring force on sumid mgarutm‘
surface, differentially rotatuble feed means
embodying several feed passages and liaving
multiple chunnels extending from the re-
spective circumferences of sald feed pasiages

and  terminating in groups in positions’

adapted for the delivery of inaterial or water
within desired separate portions of the cip-
camference of the feed means, means differ-
entiully rotatable to said feed mmeans for con-
ducting material and water from said feed
means to the separating surface and rotata-
e meuns mla‘pled to deliver sepurately the

materini or water

10

78

separated products disclmrfﬂd from the sep-

ursting sirface, substar tinlly as described.
3. In a centrifugal ore separator, the

combination of a rotatable element having a

separuting surfuce, a diffcrentially rotatab

deflector adapted to frictionally generate an .

gepueaus seouring fores on saild “5".“"‘
1 1eans

surface, differentially rotatable fee
embodying several féed passages and having
mull-iple channels extending from the respec-
tive circumferences of said eed passages and

terminating in groups in positions adapted :

for the delivery of material or water within
desired sepurate portions of It.ha. ¢+1rcu_1|3!el'-
ence of the feed means, means differentially

108

rotatable to said feed means for conducting -
materind and water from said feed means to

the separating surface terminating substan-
Lally 1n alinement with the selimral

the separating surface, and rotatable means
adapted to deliver separately the seversl
separated products dischurged from the sep-
arating surface, suhs_lantiulﬁv as described.
14. In a coentrifugal ore separator, the
combination of a rotatable element having o

separating surfuce, means adapted to

tnibute material for deposit and separation

y

on said surfuce within particular separa
sreas, a deflector rdapted to frictionall

generate a circumferential aqueous washing
current on said surface, means adapted to
catch separately the several separated prod-
ucts discharged from the separating sur
face, said dmrihutmr mensis and said means
for catobing matorinl being difforentially ro-

chan-

nel between the deflector and element having
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tatable in reverse directions with respect to.
th:i ‘:guadn‘ wurfuce, substantinlly as de-
scribed. - -

d a separa
binntio‘::ﬁ
moans for distributing inaterial for deposit
and separation on said surface within par-
ticular separating areas, means for t-
10 ing a circumforential ayueous washing our-

rent in the soparating channel and on said

surface, said means fur ge ing & washi
current and said dhmlmtingu?t‘wnm being
- rulatable relatively in reverse directions wit
18 :;:Huet to the soparating surface, substan-
10. In u contrifugal ore separator, the
combination of a rotatable fecd distributing
“device provided with a feed receiving pas-
20 sage for nuterinl and having multiple chan-
nels extending therefrom, terminating in
groups u.lartotl o deliver material for sep-
aration within a predetersiined part of the
circumference of said device, and provided
28 with u feed reeciving pussage for water slone
having multiple channels terminating  in
groups within other predetermined portions

of the circumference of said device, a differ-
ontiully rotutable vewsel portion forming the

30 outer wall of n wsmraling channel which is
aduptod to be filled with water during opera-
tion, a deflector portion differentially rotatu-

Ide to the distributing device and the. vessel |

portion forming the inner wall of said ser-

35 arsting chiannel and adapted to frictional y

generate an u‘unous scouring force within

said channel, the distributing device estab-

lishing in part a soparating zone and a con-

contrates removing zone within the separa-

40 tor, suid'separating surface relatively travel-

~ able to ssid respective zones and ndapted to

recoive materinl for separation within the

separating zone and to carry concentrates

- for removal onto the concentrates removing
45 zono, sulstantinlly nx deseribed.,

- 17, In w centrifugal ore separator, the

combinntion of a rotutable vessel forming
one wall of a ﬂqmruling channel and having

& separsting surfuce within snid channel, a

80 differentially rotntuble deflector forming the
outer wall of said chunnel, a feed distributing
device differentially rotatable to said V&Mﬁ
.. deflector and provided with feed re-
ceiving passages, and passages for water
slone, und having channels from said pas-
- wages adapted to deliver the said material
from predetormined portions of the circum-
ference of said distributing device and water
alone from other predetermined positions of

€0 said distributing device, n member surround-
ing snid feed distributing device difforen-
bally ‘rotutable thereto and -provided with
“multiple chumbers adapted to receive sepa-
rately the clements delivered from the dif-

o5 forent circumnferential portiony of said dis- |

670,000

tri'bd ing device, abd means m'ldod .
mulu:l?ahmmﬁ communicating with
multiple chambers, adspled to deliver
Rt

separati surface
-e?ilndt.mg ’

substantially closed
and having a separa

wall, a feed distributing tially
rotatable to said wg“.f with multiple chan.

nels adapted to deliver material for separa-
tion from predetermined portions of its cir- 80
cumference and water alone from other pre-
determined portions of its circumference,:
neans surrounding said feed distributing

device and differenti ro
provided with multiple c{n.m
jacent to the closed top of said vessel pro-
vided with multiple channels communicat-
ing with said chambers, and adapted to de-
liver material and water to desired portions
of said separating surface, substantially as 90
deseribed, . I _
10. In a centrifugal ore separator, the
combination of a rotatable ‘veesc] centrhlly
mounted on & supporting shaft and forming
onc wall cf a separating channel and having
a scparating surface within said channel, o
dilferentislly rotatable deflector mounted on
a sleeve journaled around said shaft below
the engagement of said vessel with the shaft,

and forming the other wall of said channel, 100

& feed distributing device mounted on a

' sleeve journaled around the shaft above the
| engagoment of the vessel with the shaft, an(

differentially rotatible to said vessel and de-

flector and provided with a feed receiving 165

passage for material

_ for separation, and for
water alone,

and having multiple channels

from said passages adapted to deliver ma-

terisl for separation from predetermined

| portions of the circumference of said dis- 110

tributing device and water alone from other.
predetermined portions of said distributing

device, means surrounding said feed dis-

tributing device differentially - rotatable

thereto and provided with miultiple cham- 115
bers adapted to receive separately the ele- |

ments . delivered from the different ecircum-
ferential portions of said distributing device,
means provided with multiple chambers and

adapted to deliver separately the elementa 120
from said chambers ‘to desired circumferen- '
‘tial portions of the’ se arating surface and.
‘means for independently rotating said vessel

ssid deflector and said feed distributing de-
vice, substantially as-described,. @ =

" 'PHILIP F. PECK,

~ Witnesses: o :
' W. Il Prck, .
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