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~ UNITED STATES PATENT OFFICE.

PHILIP F. PECK, OF TACOMA, WASHINGTON.

881,682,

To all whom it may concern:
Be it known that I, Puiuie ¥, Prck, a

" citizen of the United States, residing at Ta-
coma, St-te of Washington, have invented

5 certain ne.v and useful Improvemends in

Centrifugal Om-Separators, of which the
~following is a specification.

My present invention relates to the gen-

eral type of centrifugal separators to which

10 belongs my pending application Serial

Number 551,921, filed March 28, 1910, cross

reference to which is hereby made and ia

_¥hich application is claimed in substauce, a
vertically adjustable multi-chambered re-

"8 ceptacle with a centrifugal separating mem-
ber and hydraulic and wedge-shaped mech-
anism to effect adjustnient of such recep-
tacle in combination with antomatic control
isechanism of the separator, and other ele-

26 mants, parts of which zre disclosed in this
application.

. The objects of my invention are more es-
pecially 3irected to the relative association
of the separating vessel and the launder,

25 and mechanism for operating the latter to
stuitably codperate with the former. =

In the drawings, Fignre 1, is partly a cen-
{ral vertical cross section and part in side
.glevation of m; separator, showing the
3Q lgurder in the posiilon it occupies during
the concentrating period. Fig. 2, is a detail
top plan view of the spider and wedge mech-
enism. for effecting movement of the laun-
“der, also ghowing a part of the hydraulic
35 cyiinder, and some small parts in’ section.
Fig. 8, is similar to Fig. 1, but showing the
separuting vessel all in side elevation and
the lnunder elevated to the position it oc-
“feuples during the unloading period, and
48 ghowing other parts in appropriutt ptal-
7 ‘Hons Jor that period. Fig. 4, is a Crugs set-
.tien of a part of Fig. 1, on line A—A, of
Fig. 1, losking in the direction of the ar:
rows, bul omitting the wedge mechanisin.
i Fig. 5, is a vertical transverse scction of a
ortion of the lower part of my separator,
1;1 line through the siot in such part, also
showing a portion of the wedge mechanism
, and its carrying agencies in side elevation,
59 Fig. 6, is a detail longitudinal -central sec-

" tion of a discharge plug enlarged.

In making my improved centrifugal ore
separator, I provide a rotatable member 2,

50 VI ich is illusirated in the form of a vessel,

>7- and which serves a5 a separating vessel, hav-
~ ing.a-clpsed Lottom and open top. The bot-

Specification of Letters Patent,
Appleation filed April 11, 1910,

CENTRIFUGAL ORE-SEPABATOR.

Serial No. 554,805.

tom of the vessel has a central hub 3, that
engages rigidly a shaft 4, which is mounted
in journal boxes 5 and 6, respectively, to
montain it vertically. The vessel is ro-
tated by a pulley 2’ adapted to carry a suit-
able driving belt (not shown). The journal
box 35, is atteched te the upper part of a
suitable general supporting frame 7, and the
box 6, is secured. to the bed plate 8, of the
sepurator, and the lower end 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
inner peripheral wall is a separating surface
9, over which the substance to be separated
passes, as hereinafter 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
edge, into which the depending peripheral
part or edge of the piate shaped ving 11, is
seated; this depending part being some
rreater in width than the depth of the annu-
lar recess in the flange i0, there is left be-
tween 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 the vessel as illustrated,
thereby partly closing the opening in the
top of the vessel.

[Lhe separating vessel is preferably made
with-its walls and the separating surface
inclined outward from its bottom to its top
or open end, making 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

the wall of the vessel, so that the bore or
opening of the ring 1s less in diameter than
the inher diameter of the bottom of the ves-
sel s0 as to hold a sufficient amount of liguid
in the vessel to more than fill the separating
passage and submerge the separating sur-
face, when desired.

The ring 11, is held in place on the flange
of theseparting vessel by the screws 13, which
puass through it and are threaded into the
flange. . This ring, around its outer diam-
eter, through its 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 suitable size to permit of desired dis-

charge of liquid and material, yet to retain
quantity of liquid in'the vessel to
fill the separating passage and submerge
the separating surface, as above stated.
Located inside of the separating vessel
and with said vessel forming a separating
passage 16, I provide a member to serve as a
deflector, which preferably embodies a sub-
stantial non-elastic supporting element or
portion 17, that I have illustrated in the
form of a vessel, though this part may be
any olher suitable form of supporting struc-
ture. In miost places in the specifications, I

“will refer to this supporting element as the

deflector vessel.  The deflector vessel has a
closed hottom, and an open top, except that

- at its top is a ring 18, flanged or extended a

20

desired distance Inward toward the axis of
rotation. This vessel is somewhat smaller
in dizmeter than the inside of the separating
vessel 2, thereby leaving the separating pas-

~-sage 16, adjacent to the separating surface;
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1t 1s also somewhat shorter than the inside of
the separating vessel, and has a central hub
19, which sccurely and rigidly engages the
lower portion of a sleeve 20, that is n:ounted
in a rotatable manner around the central
shaft 4. The lower end of the sleeve 20,
rests in a rotatable manner on the upper end
of the hub 3, and is suitably proporiioned to
hold the bottom of the vessels © and 17,
apart sufficiently to leave a comparatively
small “space’ 21, between them, as shown.
The upper end of the sleeve 20, is provided
with a pulley 22, by which the slecve with
the deflector 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 ving 23, which rises
above the bottor: of the deflector vessel, and
feed chamber 24, This ring, which

I will term a feed ring, has a central open-
ing at its top, sufficiently larger than the
outer diameter of the hub 19, to'Jeave a suit-
able annular space around the Lub, through
which liquid and material, as well as con-
centrate-removing water may be introdunced
into the feed chamber 24, by means of a feed
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 holes 26, through
the bottom of the deflector vessel, which
serve as material and liquid passages from
the feed chamber down into the space 21,
wlence such material and liquid, .actuateq
by centrifugal force, are driven into the sep-
arating passage, where separat; \n or toncen-
tration takes place. v '
The ‘deflector member, in addition to the
deflector vessel, which serves as the support-
ing part or element 17; embodies an expan-
sible and contractible element 27, which ]

981,682

will term an expansible element, and is in
the nature of a ‘covering or jacket, secured
to and supported by the deflector  vessel.
This latter element serves the office of gen-
erating a frictional wash in the separating
passage to assist in separation and of regu-
lating the size of the separating passage,

which facilitates bedding of the concentratos

as they are separated. This expansible ele-
ment also assists in intermitiently removing
and discharging such bedded coucentratos
s means for introducing water info the de-
flecior vessel to effect expansion of the ele-
hent 27 to facilitate such removal of edded
concentrates, 1 employ o pipe 8, which is
held by a brace 29, -

It will be undersicod that botlr the tail-
mgs or waste ynaterial and the separated
coneentrates are discharged from ihe sepa-
rating vessel through the same discharge
holes In the several plugs 14, but at different
times; the forner during the
centrating period and the latter during the
unloading period, and between these periods
1% is usually advantageous to remove. dis-
charge and eollect separately a- compara-
tively small intermediate or middlings prod-
uet, which is largely nade up of the material
in transit through the separating’ vessel at
the time and immediately after the flow of
pulp to the vessel is discontinued prepara-
tory to nnloading concentrates. As means
for eatching and receivitg the tailings or
waste, the middlings and the concentiates

products separately, while being discharged

from the geparaling veesel, and {o deljver
them separately for further disposition, 'Y
provide a suitably shaped, preferalily metal
faunder 80, having several stparate compart-
ments, being o muelti-chambersd recepta-
cle—in this instance T lave provided three
of such compar ments,—as. indicated by 31,
32 and 33, which are intended s adapte.i

to receive the tailings, widdlings and con- -
centrates, respectively,” Eaeh of these coni. -

partments is provisied with an sunular open-
ing in the direction toward the axic of the
vessel and is of size and is suitably lecated
relatively and with relution to the saveral
discharge plugs 14, in the vessel, so when the
launder, during operation, is noved to itsdif-
ferent positions, as hereipafter deseribed, ma-
terials being discharged from the veseel will
be delivered into the particular compartment
desired to receive it.” Each of the compart-
ments in the launder is provided with dis-
charge passages through its respective spout
34, 35 and 36, for the separate flow of mate-
rial or water from the differen: compart-
ments.  As means for n:oving the launder in
positions so each of the-compartments will
catch the particular materials intended fur
it, T provis: rods 37, (in this irstance thers
are four rods) which are attached to the
lower or under part of tie L:.:1.dep and ex-
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-extends down in a reciprocatory manner

© shaft.in turn, serves the same purpose for the
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maintaining and guiding the shaft 41, in

881,
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tend' themy down through the bed plate 8, ! lengthwise and the roller 47, rolls aleng the

; L e : 1
some considerable distance, where they each |
pass througl the end portion of an.arm of a
suitable spider 38. The rods pass {hrough
guide posts er purts 39, in a traveluble man-
ner, which pests are suitably located on and
attached to the bed plate of the separator, so
as to form guides to the rods and assist in
keeping them in alinement and in position.
"The lower end portions of the rods are made
somewhat smaller in diameter than the
upper portions, and are provided with screw
threads, having nuts 40, on themn, which rest
on the upper sides of their respective arms
of the spi(ﬂer, $0 a3 to not only serve to sup-

ort the rods and launder, but also as facil-
ity through which the distance between
spider and launder may be adjusted. The
spider at its central hub portion. rigidly en-
gages a comparatively short shaft 41, which

into the bore of the lower or hub portion 42,
of a substantiu! depending bracket 43, which
is rigidly sectired at its upper end portion, to
the under side of the base plate of the sepa-
rator. This Dbracket serves as means for

desived position, and in alinement, and the

spider part, 38.  The hub portion 42, of the

bracket is provided with ears 34, extending

ontwardly on two of its diametrically oppo-

site sides, and between the ears Te-a_slot

which extends through the hub ez illns
trated, up a suitable listance above the ears

to serve the purposes intended, which posi-

tion is best ghown in Figs. 4 and 5. There

is in like manner a slot through the Jower

portion of the shaft 41, whicly is approxi-

mately the same width as the <lot in the hub,

and registers with that slot.  Detween the’
ears 41, approximately lecated. and of suit-

able size, are rollers 45, maintained in place

by pins 46, and within the slot of the shaft

41; appropriately located, s a roller 47,

maintained in place iy the pin 48.

As means for effecting reciprecation of
the shaft 41, with its spider 38, and the rods
47, as wol as their superimposed lannder. I
provide a bar 49, of suitable size and thici-
ness, having its lower cdge straight, even
and stuooth, and being provided cn 1is upper
edge or side, with multiple wedge shaped
porticns 30 and 51, and with an interposed
straight  portiort 52, between the wedge
shaped portions. The bar 49, is adapted to
be slid or traveled through the slots in the
hub and shaft 42, by passing over the rollers
45, and under the roller 47, so that the bar
will support the shaft 41, and its connected
parts through contact of the roller 47, on its
upper edge, and further, these parts will be
traveled upward and be permitted to travel
downwsrd to conform to the surface contour

upper surface of these wedged shaped parts.
To actuate or effect travel of this bar 49; 1
have provided a suitable hydranlic eylinder
53, with its piston rod 54, at one end; carry-
ing a suitablé piston.head 55, while its other
end extends out of the cylinder through an
ordinary suitable packing box 58, and en-
ihe piston vod is moved by hiydraulic pres-
sure in the cylinder, the bar 49, will be cor-
respondingly traveled. o

As means for holding the cylinder 53, in
place I have provided a stay 58, having a T
hiead #9, at one end, which T have seeured to
two of the ears 44, by serew bolts 60. The
other end of this stay 1 have extended out a
suttable distance and have screwed it rigidly
to the evlinder, by screw bolts 61.

The hydraulic eylinder or member is pro-
vided with suitable water pipes 62, and 63,
and these pipes are provided with branch
pipes 64 and 63, adapted {o supply water
under pressure at desired times from any
appropriate source; there are also branch
pipes 66 and 67, provided, adapted to afford
escipe channels for water from the eylinder
ot desired times. These pipes are suppiied
with suitable valves €8, 69, T0 and T, re-
speetively, the valves being relatively placed
so when the feed or pressure valve at one

at that end, as well as the feed vaive at. {he

and the escape valve at the oppuosite end of
the evlinder will be open, thereby enubling
actuating liquid ander pressure (o pass.in
one end of the evlinder and drive the piston
L S I
head and rod in a direction from that end
while hquid is escaping from the opposite
side of the piston head, and vice versa by
the reverse movement of the valves, These
valves are provided with handles 72, 73, 74
and 7o, which are leeated relatively to be
coupled to a red 76, as shown, so that by

be moved at the samne time, and movement

had wher and in the directivn Hesired, d8.
pending ¢n which way the rod 78, is moved
I prefer however for hest convenience that
the valves be loeated so movement of the rod
76, upward, will effect raising of the launder,

openings of the ssveral compartments in the
launder are intended to be substantially the
siune so:the ‘vertical movement of the laun-
der, caugéd by the travel of the wedges, will
be proper and the wedges will be adapted to
move the launder so these aunular openings
will be in-suitable alinement to receive ma-
terials being discharged through the plugs
14, from the separating vessel.

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

There arg.handles 77 and 78, provided on

wages one end of the bar 49, as shown, so, as.

Feppesite end of the cylinder will be closed,

movement of this rod, all of the handles will-

The height of .the wedges, and the dis-.
tauce or spacing between the centers of the
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“valves 79 and 80, that govern the flow of

pulp and concentrate removing water ve-
spectively, in branch pipes 81 and 82, for
supplying the feed pipe 25, to the separat-
ing vessel, these several valves and handles

.- are relatively located and hinged to a ful-

10

_site position.

15

~Introdin

crunied lever 83, thrqugh a connecting link
81, so that when ong valve is open, the other
is clused, and by predetermined movement
of the lever 83, the valves assume an oppo-
The lever 83, is fulerumed at
85, to the frame work of the separator, and
has its opposite end suitably hinged at 86, to
the launder as illustrated, in relative posi-
tion so that the valves arve appropriately and
automatically opened and closed by and
through the movement of the launder, to
pulp for separation and concen-
irate-removing  water at the appropriate
times with. respect to the position of the
launder.  These movements are preferably
so that the compartment 31, will eatch the
tailings, while pulp is being fed to the ves-
selt the compartment 32, will receive mid-
dlings immedintely after stoppage of feed
of pulp, -nd the compartment 33, will re-

. cetve eopeentrates while concentrate-remov-

30

85
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ing water 1s being introdnced, and the ves-
sel uriloaded.

In operation, the separating vessel is ro-
tated at a sufficient speed to develop the
high degree of centrifugal force required to
retain the concentrates on the separating
surface, and the deflector is rotated at a
sufficiently ditferent speed to enable the ex-
pausion. clement, through travel differen-
tially to the separating surface to create a
washing or lquid scouring friction suflicient
to wash wd keep the waste substances mov-
ing to discharge, whils the concentrates ac-
cumulaté in a bed on the separating surface;
the rod 76, is then moved ‘downwurd, shift-
ing 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-
cring the lannder 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 ¢f the -launder, the pulp feed

L)

60

&4

valve 79, is opened through its connection
with the launder, by the lever 83, and the
concentrate-removing water valve 80, if
open, Is, by the same means, closed. By
opening of the pulp feed valve pulp in a
slade appropriately dilute is introduced to
tha - sparating vessel in sufficient quantities
to torm 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 Yeparation and to progressively ac-

-eumulate the desired lode or bed of concen-

-

trates; afler this condition has prevailed
until the separating vessel is sufficiently
loaded with cencentrates, 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 cylinder, thereby actuating the
wedge carrying means, entering the wedge
50, 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
remain at rest. At this time the launder
has reached a position adapted for the com-
partment 32, to receive material dischargzed
by the separating vessel,—it being the time

-when middlings are being discharged ;—

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 cleanse 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,
in_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 he
opened througl 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 decreased to suffi-
ciently reduce the r<iaining cer “vifugal force
acting on the concentrates, thereby enabling
the clean water to dislodge and’ carry the
concentrates to discharge from the vessel,
to be caught in their appropriate compart-
ment in the launder, which at this time is
in 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 lnunder or
multi-chambered receptacle into positions
successively to receive the tailings, middlings
and eoncentrates in their respeetive cham-
bers, and at the straight portions, of effect-
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
its low position appropriate to eatch tail-
ings; 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
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the opergtion of the separator may be con-
{inued by successively repeating these cycles
of nwvements. -

What I regard as new and desire to sceure |

5 by Letters Patent is:-

1. Ina centrifugal ore separator, the eum- .
bination of a rotatable separating member ;

adapted to intermittently discharge tailings,
middlings and concentrates  suceessively

10
justable multi-chambered receptacle adapted
to receive said tailings, middlings and- con-
“centrates in the ovder muned, m their re-
spective chambers, with hydraulieally ae-

5 tuated reciprocable leans carrying multiple
alternate wedge-shaped portions and straight
portions, adapted to "actuate said multi-
chambered receptacle, substantiaily as de-
seribed. :

20 2, Ina centrifugal ore separaior, the com-

throngh the same openings, a vertieally ad- .

682 o
* Dination of a rotatable separating member
" adapted to intermitiently discharge tailings,
Canddilngs  aund  concentrates stcesssively
through the same openings, a verticaily ad-
" Justable multi-chambered receptacle adapted
lo receive =aid tailings, middlings and con-
[ centiies i the order named, m their re-
spective chambers, with hydrandieally ac-
: tuated reciprocable members cavrying multi-
' ple alternate wedge-shaped  portions and
straight portions, adapted to actuate said
multischambered  receptacle, and  means
adapted to automatically temporarily avrest
the movement of said reciprocable members
internwediate their limits of travel, sibstan-

tially as deseribed. v .
PHILIY F. PLCK.

Witnesses:
M. . Cavriera,
N.WL Connans,




