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Be 1t known that I, PuiLie . Prexk, 2

. citizen of the United States, residing at Ta-

~ coma, Stte of Washington, have mvented

5 cerlain ne. and useful Improvemends in

Centrifugal Ore-Separators, of which the
~following is a specification. | |
My present invention relates to the gen-

eral type of centrifugal ceparators to which

10 belongs my pending application  Serjal

~ Number 551,921, filed March 28, 1910, cross
~ rexerence to which is hereby made and 1n

- ywhich application is claimed in substance, a |

vertically adjustable multi-chambered  re-

0 ceptacle with a centrifugal separating mem-

~ . ber and hydraulic and wedge-shaped mech-

~anism to effect adjustmient of such recep-

. tacle 1n combination with automatic control-

wechanism of the separator, and otlier ele-

- 20 ments, parts of which zre disclosed in this
o application. S -

‘The objects of my invention are more es-

- .. pecially directed to the relative association

of the separating vessel and the laurder,

25 and mechanismm for operating the latter to

suitably coperate with the former.

1o the drawings, Figure 1, is partly a cen-
{ral vertical cross section and part in side

glevation of m: separator, showing the

A0 lsurder in the posiilon it occupies during
- the concentrating period. Fig. 2, is a detail

- top plan view of the spider and wedge mech-
amsmfor effecting movement of the laun-
_der, also ghowing a part of the hyvdraulic

95 cyjinder, and some small parts in section.

Fig. 3, is similar to Fig. 1, but showing the

.o ' L -

separuting vessel all in side elevation and

o the launder elevated to the position it oc-

jeupies during the unloading period, and

¢ ghowing other parts in appropriutt jitsf-

‘tions for that period. Fig. 4, is a ¢russ sev-
tien of u part of Fig. 1, on line A—A, of
~Fig. 1, looking in the direction of the ar-
~rows, bul omitting the wedge mechanism.

% Fig. 5, is a vertical transverse scction of a

!)Grti'ﬂ[l_i)f the lower part of my separator,
- 1n line through the siot in such part, also
~ showing a portion of the wedge mechanism

and its carrving agencies i side elevation.

b9 Fig. 6, 1s a detuil longitudinal .central sec- |

tion of a discharge plug enlarged.

- In making my improved centrifugal ore

separator, I provide a rotatable member 2,
5 Wi ich 1s illusirated in the form of a vessel,
“7- and which serves as a separating vessel, hav-

. Ing.a-clpsed bottom and open top. The bot- |

S tom of the vessel has a central hub 3, that

engages rigidly a shaft 4, which is mounted
mm journal boxes 5 and 6, respectively, to

anaintain it vertically. The vessel is ro- 6o

tated by a pulley 2 adapted to carry a suit-

able driving belt (not shown). 7The journal

box 5, 1s attuched to the upper part of a
suitable general supporting frame 7, and the
box 6, 1s secured to the bed plate 8, of the 63
separator, and the lower ¢nd of the shaft is

stepped in the box 6, to carry its weight.

The separating vessel, is turned smoothly
and concentric to its shaft or axis. and on its

nner peripheral wall is a separating surface 70

9, over which the substance to be separated

passes, as heremafter described. The top or

rim of the open end of the vessel is flanged.
outward,as shown and indicated by 10, which

flange has an annular recess at its outer top 75

edge, 1n7o which the depending peripheral
part or edge of the piate shaped ring 11, is .
seated; this depending part being some

~greater 1In width than the depth of the annu-
- lar recess 1n the flange i0, there 1s left be- 80

twean the ring and the flange, when the
two are seated together, an annular space 12,
The main part of the ring is made wide
enough to extend inward some distance to-
ward the axis of {he vessel as illustrated, 85

thereby partly closing the opening in the

top of the vessel. | -

JThe separating vessel is preferably made
with-its walls and the separating surface
inclined outward from ils bottom to its top 30
or open end, malking it of greater diameter

- at this end, which is the discharge end of

the vessel, and the plate or ring 11, extends

a greater distance toward the axis than the
extent of outward slant, or inclination of 93

the wall of the véssel, so that the bore Or

“apening of the ring is less in diameter than

the itther diumeter of the botiom of the ves-
sel so as to hold a suflicient amoiunt of Liguid

‘in the ves=el to more than fill the separating 100

passage and submerge the separating sur-
face, when desired. ) |
The ring 11, is held in place on the flange

of the separting vessel by the screws 13, which

pass through 1t and are threaded into the 19°

flange. - This ring, around its outer diam-
eter, through 1ts depending part is provided
with a row of screw-threaded holes, commu-
nicating with the space 12, into which are
removably screwed discharge plugs or mem-
bers 14, that arc provided with small holes
15, shown best in enlarged sectional Fig. 6,
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- of snitable size to permit of desired dIs-
- charge of liquid and material, yet to retain

“a suflicient quantity of liquid in the vessel to

"I_-cp. ..

fill the separating passage and submerge
the separating surface, as above stated.
‘Located inside of the separating vessel

and with said vesse] forming a separating

passage 16, I provide a member to serve as a

R T

dellector, which preferably embodies a sub-
stantial non-elastic supporting element or
portron 17, that I have iustrated in the
form of a vessel, though this part may be

~ any other suitable form of supporting struc-

ture. In most places in the specifications, I

15 will refer to this supporting clement as the

detlector vessel. The deflector vessel has a

.  closed hottom, and an open top, except that

~at 1ts top is a ring 18, flanged or extended a

. desired distance inward toward the axis of
| 20 - . ' » - _ -
-+ Indiameter than the inside of the separating

rotation. This vessel is somewhat smallel

~vessel 2, thereby leaving the separating pas-

-

e
r

~apart sufficiently to leave

L

40

. sage 16, adjacent to the separating surface;
7 1t1s also somewhat shorter than the inside of

the separating vessel, and has a central hub
19, which securely and rigidly engages the
lower portion of a sleeve 20, that is m: sunted
In a rotatable manner around the central
shaft 4. The lower end of the sleeve 20,
rests 1n a rotatable manner on the upper end

of the hub 3, and is suitably proporiicned to |

hold the bottom of the vessels 2 ana 17,

| A comparatively
small -space 21, between them, as shown.

s

1ie upper end of the sleeve 20, is provided
with a pulley 22. by which the sleeve with
the defiector may be revolved cifferentially
to the separating vessel, by means of a suif.
able belt (not shown)-from an appropriate
source of-power. Around the hub) 19. of the
deflector, I provide a ring 23, which rises

~above the hotter: of the deflector vessel. and

45

forms a feed chamber 24, This ring, whicl

I will term a feed ring, has a central opell-

ing at its top, sufficiently larger than the

~outer diameter of the hub 19, to'Jeave a suit.-

GH

able annular space around the hub, through
which liquid and material, as well as con-
centrate-removing water may be introduced
inta the feed chamber 24, by means of a foed

- pipe 25. The feed ring in this instance is

formed integral with the deflector vessel.
Near the outer wall of the feed chamber 24,
are provided a number of holeg 20, through
the bottom of the deflector vessel, which
serve as material and liquid passages from
the feed chamber down into the space 21,
wience such material and liquid, .actuated
by centrifugal force, are driven into the sep-
arating passage, where separat. ‘\n or concen-
tration takes place. - :
_ The deflector member, in addition to the
deflector vessel, which serves as the support-

- ing part or element 17; embodies an expan-
66

sible and contractible element 27, which I

to and

catch the

wil term an expansible element, and is in
the nature of a covering or jacket, secured

erating a frictional wash in the Separating
pussage 1o assist 1 sepavation and of regi-

Jatng the size of the separaling passage,
which facilitutes bedding of the concentratos:
“This expansible ele-

as they are separated.
ment also assists in intermitiently FeIOVIN
and discharging such bedded concentratos
A5 means for introducing vwiter inte the de.
flector vessel to effect expansion of the ele-
ment 27, to facilitate snel removal of hedded

concentraies, 1 employ o pipe 28, which 18
“held by a brace 29, © 7 o

It will be undersicod hai both the tail-
Ings or waste material and the separated

concentrates are discharged from ihe sepa--

raling vessel through the same aischarge

holes in the several plugs 14, but at different
- times; the fornier during the loading or con-

centrating period and the latter during the

C.‘l:ll‘ge :llltl {ft_}ﬂect St_ipz_n‘ah_!]‘v 1R (?{_Hupztl';l-

tively small intermediate or middhings prod-

uet, which is Iargely made up ot the material

In transit through the separating” vessel at

the time and immedintely after the flow of

puip to the vessel is discontinued prepara-
As means

tory to unloading concentrates
tor catching and recaving the tailings o
waste, the middlines and the

from the separating ve-zel,
them separatelv for furihep
provide a suitably shaped, preferably metal

a1 (o Jﬂ’lii'{&r

launder 30, havi Bg several separate compart-

ments, being a multi-chainbered recepta-

L concentiutes
produets separately, while being discharged

(ii*-?l'}l'}‘.;ifif.i’fi: I

supported by the deflector vessel.
This Iatter element serves the office of {QIE

i {

-
PR
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unloading peried, and between iliose periods
1% 18 usually :ldmnt:_igeuus to remove. dis-

90
95

164

cle—in this instance T Lave provided three

of such compar ments—as mdicated by 31,
32 und 33, which are mtended and adapte.d

o receive the tathings. widdlings and COn- -
LEach of these com--

centrates, respectively,
partments 1z provided with an sunular open-
g in the direction toward the gy o1 the
vessel and is of size and is sutlably leeated
relatively and with relation tg the saveral
discharge plugs 14, in the vessel, so when the
launder, during operation, is moved to it d;f-
ferent positions, as hereipa fter deserthed, min-
terials being discharged from the ves<ol wil]
be delivered into the particular compartment
desired to receive it.  Each of the compart-
ments m {he launder is provided with dis-

110

126G

charge passages through its respective spout

34, 35 and 36, for the separate flow of mate-

rial or water from the differen; compart-
mernts. As means for n:oving the launder in
positions so each of the-compartments will
rticular materials intended fi,p
it, I provide rods 37, (in this irstance thers
are four rods) which are attached to the
lower or under part of tlie 1:.:1. dep and ex-

125
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- tend* them d(}wn thz(mfrh the bed plate &,
“some considerable dlstame where
pass through ths:* end por tion of an. arm of a

881,682

they each

suitable splder 38. The rods pass through

guide posts er purts 39, 1n a traveluble man-
~ ner, which posts are suitably located on and
o attached to the bed plate of the separator, so

- as to form guides m the
| -']Leepmﬂ' i.hem in alinement and in position.

rodds a,ncl assist 1n

The lower end portions of the rods are made
somewhat smaller 1 diameter than the

upper pnrilons and are provided with screw

- ‘threads, having nuts 40, on them, which rest

15
. spider and launder may be adjusted.

20

on the 11}}5)(‘1 clde-«, of their respective arms
“of the spider, so as to not only serve to sup- |

port the mm and launder, but also as facil-
ity through which the distance between
The

spider at its central hub pmtmn rigidly en-

gages compﬂ‘atlvel\ siort shaft 11 which |
-emends down in a reciprocatory manner
‘into the bore of the lower or hub portion 42,

of a substantiu! depending bracket 43, w hich

~is rigidly seeured at its upper end portion, to
the umlel sidde of the base plate of the sepa-

rator. This br acket serves as means for
mmntammg aml gmmnﬂr the shaft 41. i

- desired position, and in alinement, and the
- shaft.in turn, serves the same purpose for the
- 30

f-pnlm p*’ut 38.  The hub portion 42, of the

~ Dbracket is provided with ears 44, v\tentlmfr
- ontwar dh on two of its di: 1111911}(.‘11]\ OPPO-
- cite sides, and between the ears Te-a_slot
~ which extends through the hub ¢
g

trated, up a suitable listance above the Cars

- to ue-l'w the purposes intended, which pesi-

tmn 15 best ghown m Figs, 4 ¢ nd 3. There

- 1s i hke Ianner 2 a]ﬂt tlu(:uwh tlm e wer

portion of the shaft 41, w hiclt is ApPProxi-
- 49
~and registers with that

ame width as the <lot n the huab.
<Jot. Detween the
ears 44‘ approximately lecated. and of suit-

mately the

able size, ave rollers 45, maintained in place

o by pins 46, and within the lot of the shatt
45

41, appwpuatels located, 15 a roller 47,

. mdmtamed in place by the pin 48.

the shaft 41, woth its s m.lel 38, amd the

37, as woll as their super 1111pn-e¢1 lam‘lﬁm 1
50

As means for effecting reciprocation of
rOds

provide a bar 48, of suitable size ana thick-
nes=, having its lower edge straight, even

“and stmoeoth, and being prov cided cn its upper
“edge or side, with mulhple wedae shaped
pmtwm 50 and 51, and with an 111teum~=td

straight  portion 3‘2., between the “u"‘df.{e
slm]wd portions. The bar 49, is adapted to
be shid or traveled through the slots in the

~hub and shaft 42, by passing over the rollers

60

¢5

45, and under the roller 47, so that the bar

w ill support the shafi 41, and its connected

parts through contact of the roller 47, on its

~upper edge, and further, these parts will be

iraveled upward and be. permitted to travel
downwsrd to conform to the surface contour

- of the wedges 50 and 51, ag the bar is moved !

85! 111”‘*“
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appropriate source;

{he reverse movement of the valvoes,

and 7
:-mrp]ed to a rod 76, as shown, so that 'by
movement of this mrl all of the handleb will-

]mn‘ihu T aml the roller 47, rolls nlonﬂ' the

npper surface of these wedged shaped pfut‘-, |
“T'o actuate or effect travel 0f this bar 49,1

have provided a suitable hydranlic (*\]mdﬂr
53, with its piston rod 54, at. one end; carry-

mg a suitable piston. head 55, while its other

end extends out of the (‘Ylli]d(‘l thmugh an -

ordinary suitable packing box 58, and en-

a ges one end of the bar 49, as Sh(}ﬁ 11, $0, aS.
ihie piston rod 1s moved b) lwdmuhc pres-

sure in the cvlinder, the bar i‘} will be cor-

AR *01*{1,11#1\; traveled.

75

AS means for nolding the cylinder 53, in

place I have provided a stay 58, having a T
head 59, at one end, which 1 have secured to
two of the ears 41:, by screw bolts 60. The

80 .

other end of this stay I have extended out a

suitable distance and have serewed it rigidly
to the eviinder, by screw bolts 61.

The huh.;m]u evlindet or member is pro-
vided with suitable water pipes 62, and €3

.85

and these pipes are provided with branch

pipes 64 and 63, adapted io supply water
under pressure at desired times
there are also braneh

from any

90

pipes 66 and 67, provided, adapted to afford

esciape channels for water from the eybinder
at desired times.
with suttable valves €8, 69, 70 and {1, re-
spectively, the valves bunfr relatively nlaced
<o when the feed or pressure valve at one
endd of the eylimder 1s open the escape
at that end, as well as the feed vaive at.the

Hnnru.lfﬂ nnr]
1” I" -

e e L a1

and the escape valve at the oppusite end ot
the cvlinder will be open, thereby enabling
actuating lgquid under pressure {o pass - in

of the cylinder will be closed,

These pipes are c,upp.led |

g6

1118/”.'“

100

ove oGl n'{ thin eV dinder and dei 11 e tha ""t'l‘-.'f‘f‘ﬂ} |

et L e T T Ll

head and rod in a direction from that end
while hquid is escaping from the opposite
stde of the piston head, and \1({3 versa by

o e = Bk W g

, 73, T4

n..lw»- are provided with handles 72

be moved at the same time, and movement

105

T heae -

which are leeated relativ e]v to ha 1 o
- 110

of the piston rod, actuating the bar, will be-

s

Lad wher and in the direction ﬁeaxred, 18-
pending ¢n which way the fod 76, 1‘; moved .
i pxeinx however for best convenience that
the valves be loeated so movement of the rod

76, upward, will effect raising of the launder.

The he]ght of .the wedges, and the dis-

tauce or spacing between the centers of the

openings of the scveral compartments in the
launder are intended to be substantially the
sine so-the ‘vertical mov ement of the laun-
der, caugéd by the travel of tl.e wedges, will
be proper and the wedges will be adapted to
move the launder so these annular openmrrﬁ
wiil be in-suiteble alinement to receive ma-
terials being discharged through the pluﬂfq
14. from the separating vessel.

There are Handles 77 and 78, prmided on

‘120
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: supplying the feed pipe

. _"'.\*allvéﬂs 79 and SO, that govern the flow of

puip and concentrate removing water re-
spectively, in branch pipes 81 and 82, for
25, to the separat-
Ing vessel, these several valves and handles
are relatively located and hinged to a ful-

- crumed lever 83, thraugh a connecting link
- 84, so that when ong vaive Is open, the other

- 10 of the ey
. site position.

is clused, and by predetermined movement
of the lever 83, the valves assnme an oppo-
The lever 83, 1s fulerumed at
65, to the frame work of the separator, and
has 1ts opposite end suitably hinged at 86, to

. the launder as illustrated, in relative posi-
16

tion so that the valves are appropriately and
wuntomatically opened and closed by and

- through the movement of the launder, to
- ntrodin

pulp for separation and concen-

~trate-removing water at the appropriate

tunes with respect to. the position of the
launder. These movements are preferably

- so that the compartment 21, will catch the
Ctathings, while pulp is being fed to the ves-

25 4
o of pulp, rud the compartment 33, wiil re-

sel: the compartment 32, will receive mid-

*

dlings immediately after stoppage of feed

. cewve eoncentrates while concentrate-remov-

30

JIug water 1s being introduced, and the ves-
sel unloaded. - |

In operation, the separating vessel is ro-

. tated at a sufficient speed to develop the
. high degree of centrifugal force required to

retaln the concentrates on the separating

surface, and the deflector is rotated at a
> sufliciently different speed to enable the ex-

pausion clement. through travel differen-

- tially to the separating surface to create a

- . washing or hiquid scouring friction suflicient

40

45

o0

to wash and keep the waste substances mov-
img to discharge, whils the concentrates ac-
cumulate in a bed on the separating surface;

. the rod 76, 1s then moved downward, shift-
g its attached valve handles, resulting in

the hydraulic member, or hydrostatic agen-

“cles traveling the wedges outward, with-

drawing them to their full extent and low-
cering the launder to its lowest operating
position adapted to receive tailings from
the separating vessel, in the compartment
31, which is intended for them. By this

" movement ¢i the ‘launder, the pulp feed

55

60

valve 19, 15 opened through its connection
with the launder, by the lever 83, and the
concentrate-removing water valve 80, if
open, s, by the same means, closed. By
operring of the pulp feed valve pulp in a
slade appropriately dilute is introduced to
tha - 2parating vessel in sufficient quantities
to form and maintain a desired body
(1a0stly liquid) therein to fill the separating
passage and submerge the separating sur-
face as well as to supply the appropriate
volume to pass through the separating pas-
sage for deparation and to progressively ac-

‘cumulate the desired lode or bed of concen-

L :

!
!
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981,882

trafes; after this condition has prevailed

until the separaling vessel is sufficiently

loaded with concentrates, the rod 76, is

moved upward, which moves the water gov-

erning valves to the cylinder and through

hydraulic pressure, effects movement of the

piston in the eylinder, thereby actuating the

wedge carrying means, entering the wedge
o0, under the roller 47, and lifting the
launder till the time when the roller 47, has
reached and is passing over the interposed
straight portion 52, when, and during the
time the roller 47, is traveling over the in-
terposed straight portion, the launder will
remaln at rest. .\t this time the launder
has reached a position adapted for the com-
partment 32, to receive material discharoed

70

75

80

by the separating vessel—it being the timne

.when middlings are being discharged ;—
85

through this movement, the launder also

‘having closed the pulp supply valve, tailings

have ceased to be discharged. 1f desired
some water may, during this time, be intro-

duced to the vessel to eleanse the surface

of the bedded concentrates and assist in

removal and discharge of middlings, this

however will be continued for but a com-
paratively short time before the hydraulic
member in its course of travel, will drive
the wedge 51, under the roller 47, and mo¥e
the launder upward to its fullest extent,

1 position so the compartment 33, will re-

ceive material from the separating vessel.

By this last movement of the launder, the

concentrate-removing water valve will be
opened through the lever 83, so thut com-

‘paratively clean water will be introduced: in
the vessel, and the rotating speed of the ves-
sel should then, by any desired suitable

means, be considerably decrcased to sufli-

90

100

105

ciently reduce the rciaining cer “vifugal force

“acting on the concentrates, thereby enabling

the clean water to dislodge and carry the
concentrates o discharge from the vessel,
to be canght in their appropriate compart-
ment in the launder, which at this time is
i position to receive them. It will he seen
that the bar or member carrying the alter-

nate wedge-shaped and straight portions

serves as means for moviug the launder or
multi-chambered receptacle into pousitions
successively to receive the tailings, mddlings
and econcentrates in their respeetive cham-
bers, and at the straight portions, of eflect-
ing a state of rest of the receptacle at such
several positions. After the concentrates
have been discharged, the concentrating
speed of the vessel should be restored and
the rod 76, moved downward again, which
will result in movement of the launder to

1ts low position appropriate to cateh tail-

mgs; this movement of the launder will
also close off the flow of concentrate-remov-

ing water, and will open the pulp feed valve

and result in concentration as before, and

110

115

120

125

130



4,.-’

P ,_
= - 981,682 D
. the opergtion of the separator may be con- ! bination of a rotatable separating member
1 Ainuned by suecessively repeating these cycles " adapted to intermitiently discharge talings,
T of movements. o | Camdditnes  and concentrates sieeessively
; | | . ; S , , Cee; )
7 What I regard as new and desire to secure ' through the same openings, a verticaily ad-
. 5 by Letters Patent 1s:- S Justable matti-chambered receptacle adapted
' 1o receive =aid taibnges, middlings and con-

. 1. Ina eentrifugal ore separator, the cum- .
~ bination of a rotatable separating member : _ ‘ _
. adapted to intermittentiy discharge tatlings,  wspective L'_il:-.illﬁﬂ*l‘ﬁs with i’i.}'ili-‘iliil;l‘:illl__‘y' aC-
TR 'n]i([(ﬂingﬁ “and  conceitrates 5[1{_:(;{35&\'{3]3‘ tuated I'EL‘I}_)I'!.JCH[}IQ Ill'j.':llil}f'}.‘;-j I_*:i'{'?'}'!}:lg miti-
10 through the saume openings, a vertically ad- | ple aiternate wedge-shuped  porlions and
| - justable multi-chambered receptacle adapted : strajght povtions, adapted to actuate sad
to receive said tailings, middlings and con- i multi=chambered 1:0(:(31)(:1010, awd  means
~eentrates m the order nmmed, 1 their re- | adapted to antomatically temporarily aveest
spective chambers, with hydraulically ae- | the movement of said reciprocable nienmbers
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