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CENTRIFUGAL ORE-SEPARATOR. 

Seriai No. 554,805. 

to all whom it may concern: 
Be it known that I, PHILIP F. Peck, a 

citizen of the United States, residing at Ta 
comma, Sf te of Washington, have invented 5 certainme, and useful Improvements in 
Centrifugal Ore-Separators, of which the - following is a specification. 
My present invention relates to the gen 

eral type of centrifugal separators to which 
30 belongs my pending application Serial 

Number 551,921 filed March 28, 1910, cross 
reference to which is hereby made and in 
shich application is claimed in substace, a 
vertically adjustable multi-chambered re 

',5 ceptacle with a centrifugal separating mem 
ber and hydraulic and wedge-shaped mech 
anis?n? to effect adjustment of Sucl? recep 
tacle in combination with automatic control 
uechanism of the separator, and other elle 
ments, parts of which are disclosed in this application. 
The objects of my invention are more es 

pecially ?? to the relative association 
of the separating vessel and the launder, 
and mechanism for operating the latter to 
suitably cošperate with the former. 

In the drawings, Figure 1, is partly a cen 
tral vertical cross section and part in side 

. levation of nu separator, showing the 
surder in the posilion it occupies during 
the concentrating period. Fig. 2, is a detail 
top plan view of the spider and wedge mech 
anism for effecting movement of the laun 
der, also showing a part of the hydraulic 
cylinder, and some small parts in section. Fig. 3, is similar to Fig. 1, but showing the 
separating vessel all in side elevation and 
the launder elevated to the position it oc 

Sicupies during the unloading period, and 
showing other parts in approariat itji. 
tions ior that period. Fig. 4, is a r is set 
tien of a. partº of lFig. 1, online A-A of 
Fig. 1, looking in the direction of the ar'- 
rows, but omitting the wedge mechanisin. 
Fig. 5, is a vertical transverse section of a 
ortio of the lower part of my separator, 
? line through the siot in such part, also 
showing a portion of the wedge mechanism 
and its carrying agencies in side elevation. 
Fig. 6, is a detail longitudinal central sec 
tion of a discharge plug enlarged. 
In making my improved centrifugal ore 

separator, provide a rotatable member 2, 
which is illustrated in the form of a vessel, 
and which serves as a separating vessel, hav 
inga"closed bottom and open top. The bot 
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tom of the vessel has a central hub 3, that 
engages rigidly a shaft 4, which is mounted 
in journal boxes is and 6, respectively, to 

| maintain it vertically. The vessel is ro 
| inted by a pulley 2 adapted to carry a suit. 
able driving belt (not shown). The journal 
box 5, is attached to the upper part of a 
suitable general supporting frame 7, and the 
box fi, is secured to the bed plate S, of the 
separtitor, aid 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 ling 11, is 
seated; this depending part being some 
Ireater in width that the depth of the annu 

! lar recess i?n the flange i0, therc is left be 
tween the ring and the flange, when the 
wo are seated together, an annular spage 12. 

| The liain part of the ing 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. 
The 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 vessei, and the plate or ring 11, extends 
a greater distance toward the axis than the 
extent of outward slant, or inclination of 
tlit wall filt vessel, so that the bore or | opening of the ring is less in diameter than 
the in hier diameter of the bottom of the ves 
sel so as to hold a sufficient annoint of liquid 
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 the separting vessel by the screws 13, which 
pass 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 are provided with small holes 
15, shown best in enlarged sectional Fig. 6, 

Patented Jan. 17, 1911. 

60 

70 

75 

85. 

90 

05 

O 

  

  



2 • - 981,882 1 

of suitable size to permit of desired dis 
charge of liquid and material, yet to retain 
a sufficient quantity of liquid in the vessel to 

s 

50 

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, provide a member to serve as a 
deflector, which preferably embodies a sub 
stantial non-elastic supporting element or 
portion 17, that I have ilustrated in the form of a vessel, though this part may be 
any other suitable form of supporting struct 
ture. In most places in the Specifications, I 

s' will refer to this supporting element as the 
deflector vessel. The deflector vessel has a 
closed bottom, and an open top, except that 
at its top is a ring 18, flanged or extended a 

20 
desired distance inwardi toward the axis of 
rotation. This vessel is somewhat smallel 
in diameter than the inside of the Separating 
vessel 2, thereby leaving the separating pas sage 16, adjacent to the separating surface; 
it is also somewhat shorter than the inside of 
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the separating vessel, and has a central hub 
19, which securely and rigidly engages the 
lower portion of a sleeve 20, that is mounted 
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 proportioned to 
hold the bottom of the vessels 2 and 17, 
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apart sufficiently to leave a comparatively 
small space 21, between them, as shown, 
The apper end of the sleeve 20, is provided 
with a pulley 22, by which the sleeve with the deflector may be revolved (ifferentially 
to the separating vessel, by means of a suit 
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 bottor of the deflector vessel, and 
forms a 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 leave a suit 
able annular space around the hub, through 
which liquid and material, as well as con 
centrate-removing water may be introduced 
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, 
w.ence such material and liquid, actuated 
by centrifugal force, are driven into the sen arating passage, where separati in 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 
sible and contractible element 27, which I 

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 gel 
erating a frictional wash in the separating 
passage to assist in separation and of regi 
lating the size of the separatig passage, 
which facilitates bedding if the concentrates' 
as they are separated. This expansible ele 
ment also assists in interiui tently re: o ving 
and discharging Shich bedded to:centrates. 
As means for introdueing Yatter i Tit ( the de 
flector vessel to effect expalision of the ele 
inheit 27, to facilitate such removal of edied 
concentrates, emloy a pipe 2S, which is 
held by a brace 29. 

It will be inderstood that both the tail 
ilgs or Waste (laterial and the separatei 
concentrates are discharged from the sepa 
rating vesse through the same discharge 
holes in the several plugs 14, but at different 
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times; the fornier during the loading or con 
centrating period and the latter during the 
unloading period, and between these periods 
it is usually advantageous to remove, dis 
charge and colect separately a compara 
tively small intermediate or middlings rod 
uct, which is largely made 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 niloading concentrates. As in as 
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for catching and receiving the tailings or 
waste, the middlings and the conceitrates products Separately, wì ile being disciliargeti 
from the separatiig vo-sei, an icy eliver 
then separately a fer further dispositi. iii. I 
provide a suitably shaped, preferably meta} 
da under 30, having several se parate cònpart 
nemi?, being a multi-chainbered recepta 
cle–in this instance I lave provided three 
of such compartments.--as indicated by 31, 
32 and 33, whicl? are intended and adapte-i 
to receive the tailings, hiddlings and con 
centrates, respectively. Each of these con 
partments is provided with an annular open 
ing in the direction toward the axis of the 
vessel and is of size and is suitably located 
relatively and with reiation to the saveral 
discharge plugs 14, in the vessel, so winn the 
launder, during operation, is noved to its dif 
ferei:t positions, as hereirafter describieri. nia 
terials being discharged fro) the vessel will 
be delivered into the particular compartinent 
desired to receive it. Each of the compart 
lments in the launder is provided with dis charge passages through its respective spout 
34, 35 and 36, for the separate flow of nate 
rial or water from the different compart 
ments. As means for n:oving the launder in 
positions so each of the compartments will 
catch the ??????????? materials intended for it, provide rods 37, (in this instance there 
are four rods) which are attached to the 
lower or under part of the ::1. der arid ex 
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tend them down through the bed plate 8. 
some considerable distance, where they each 
pass through the end portion of an arm of a 
suitable spider 38. The rods pass through 
guide posts er parts 39, in a traveluble man 
ner, which posts are suitably located on and 
attached to the bed plate of the separator, so 
as to forn, guides to the rods and assist in 
keeping them, in alinement and iii position. 
The lower end portions of the rods are made 
somewhat smaller ill diameter than the 
upper portions, and are provided with Screw 
threads, having nuts 40, on them, which rest 
on the E. sides of their respective arms 
of the spider, so as to not only serve to sup 
port 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 
extends down in a reciprocatry manner 
into the bore of the lower or hub portion 42. 
of a substantial depending bracket 43, which 
is rigidly sectfred at its upper end portion, to 
the under side of the base plate of the sepa 
rator. This bracket serves as means for 
maintaining and guiding the shaft 41. ii; 
desired position, and in alinement, and the 
shaft. in turn, serves the same purpose for the 
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spider part, 38. The hub portion 42, of the 
bracket is provided with ears 44, extending 
outwardly on two of its diametrically oppo 
site sides, and between the ears is a slot 
whiel extends through the hub es ilus 
trated, up a suitable distance above, the ears 
to serve the purposes intended, which posi 
tion is best shown in Figs. 4 and . There 
is in like manner a slot through the wer 
portion of the shaft 41, which is approxi 
imately the same width as the slot in the hul. 
and registers with that slot. Isetween the 
ears 44, approximately located, and of suit 
able size, are rollers 45, unaintained in place 
by pins 46, and within the slot of the shaft 
41, appropriately located, is a roller 47. 
maintained in place iy the pin 4S. 
As means for effecting reciprocation of 

the shaft 41, with its spider 38, and tile rods 
37. as well as their stperimposed lander. I 
provide a bar 49, of suitable size and thick 
iness, having its lower edge straight, even 
and smooth, and being provided Cn is uppe 
edge or side, with multiple wedge shape 
portions 50 and 51, and with an interposed 
straight portion 52, between the wedge 
shaped portions. The bar 49, is adapted to 
be slid or traveled through the slots in the 
hab and shaft A, by passing over the rollers 
45, and under the roller'47, so that the bar 
will support the shaft 41 and its 'onnected 
parts through contact of the roller 47, or its 
upper edge, and further, these parts will be 
traveled upward and be permitted to travel 
downward to conform to the surface contour 
of the wedges 50 and 51, as the bar is moved 

lengthwise and the roller 47, rolls along the 
; upper strface of these wedged shaped parts. 
To actuate or effect travel of this bar 49, I 
have provided a suitable hydraulic cylinder 
53, with its piston rod 54, at one end, carry- 70 
ing a suitab fè piston. head 55, while its other cãextenson of the cylinder through an 
ordinary suitable packing box 56, and en 
gages one end of the bar 49, as shown, so, as. iht iston rod is noved by hydraulic pres- 75 
sure in the cylinder, ihe var 49, will be cor 
respondingly traveled. 
As means for holding the cylinder 53, it 

place I have provided a stay 58, having a 

two of the ears 44, by screw bolts 60. The 
other end of this stay have extended out a 
satitalie distance and have screwed it rigidly 
to the cylinder, by screw bolts 6i. 
The hydraulic cylinder or member is pro-.85 

vided with suitable water pipes (32, and {3, 
and these pipes are provided with branch 
pipes 6-i and (35, adapted to supply water 
under pressure at desired times from any 
appropriate source; there are also branch 90 
pipes (56 altl (S. provided, a lapted to afford 
escape channels for water from the cylinder 
at lesired times. These pipes are supried 
with suitable valves (3S, 69, 70 and i, re 
spectively, the valves being relatively placed 95 
st when the feed or pressure valve at one 
end of the cylinder is open the escape valve 
at that end, as well as the feed valve at the 
epposite end of the cylinder will be closed, 
and the escape valve at the opposite end of 100 
the cylinder will be open, thereby enabling 
actuating liquid under pressure to pass in 
the epil of the cylinder and drive the piston 

- '7 i 

lead and rod in a direction from that end 
while liquid is escaping from the opposite i05 
side of the piston head, and vice versa by 
the reverse novernment of the v'aves. These 
valves are provided with handles 72, 73,74 
and 75. which are located relatively to be 
coupled to a rod 76, as shown, so that by 0 
movement uf this rod, all of the handles will. 
be moved at the same time, and movement 
of the piston rod, actuating the bâr, will be. 
had when and in the direc?tion desired, dij 

prefer however for best convenience that 
the valves be located so movement of the rod 
ti, upward, will effect raising of the launder. 
The height of the wedges, and the dis 

tance or spacing between the centers of the 
openings of the several compartments in the 
launder are intended to be substantially the 
same so the 'vertical movement of the laun 
der, causéd by the travel of the wedges, will 
be proper and the wedges wii be adapted to 

! 

25 

move the launder so these annular openings 
will be in suitable alinement to receive nua 
terials being discharged through the plugs 
14, from the separating vessel. 
There are handles if and 78, provided on '' 

ead 59, at one end, which I have secured to 80 

pending cn which way the fod 76, is moved! 11 
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valves 79 and S0, that govern the flow of 
pulp and concentrate removing water re 
spectively, in branch pipes 81 and 82, for 
stapplying the feed pipe 25, to the separat 
ing vessel, these several valves and handles are relatively located and hinged to a full 

10 

crunned lever 83, through a connecting link 
84, so that when one valve is open, the other 
is closed, and by predetermined movement 
of the lever S3, the valves assume an oppo 
site position. The lever 83, is fulcrumed at 
S5, to the frame work of the separator, and 

15 
has its opposite end suitably hinged at 86, to 
the launder as illustrated, in relative posi 
automatically opened and closed ? and 
tirough the movement of the launder, to 
introduit pulp for separation and conçell 
trate-removing water at the appropriate 
times with respect to the position of the 
launder. These novements are preferally 
so that the compartment, 3}. will catch the 
tailings, while pulp is being fed to the ves 
sel: the compartment, 32, will receive mid 
digs immediately after stoppage of feed 
of palp, ind the compartment 33, wiil re 

. (ceive con: "entrates while concentrate-remov 

30 
ing water is 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 
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movement cf the launder, the 
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retain the concentrates on the separating 
surface, and the deflector is rotated at a 
sufficiently different speed to enable the ex 
pansion element. through travel differen 
tially to the separating surface to create a 
washing or liquid seouring friction suficient 
to wash and keep the waste substances mov 
ing to discharge, while the concentrates ac cumulate in a bed on the separating surface; 
the rod 76, is then moved downward, shift 
ing its attached valve handles, resulting in 
the hydraulic member, or hydrostatic agen 
cies traveling the wedges outward, with 
drawing them to their full extent and low 
cring the launder to its lowest operating 
position adapted to receive tailings from 
the separating vessel, in the compartnert 
31, which is intended for them. By 

pulp 

tion so that the valves are appropriately and 

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 
opeling of the pulp feed yalve pulp in a 
state appropriately dilute is introduced to 
tla parating vessel in sufficient quantities 
to form and maintain a desired body 
(i.ostly 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 separation and to progressively ac 
cumulate the desired lode or bed of concen 

trates; after this condition has prevailed 
until the separating 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 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 
rehain at rest. At this time the launder 
has reached a position adapted for the com: 
partment 32, to receive material discharged 
by the separating vessel it being the tine 
when middlings are being discharged:- 
through this movement, the launder also 
having closed the pulp supply valve, tailings 
have ceased to be discharged. If 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 move 
the launder upward to its fullest extent, 
in position so the compartment 33, will re 
ceive material from the separating vessel. 
3y this last movement of the launder, the 
concentrate-removing water valve will be 
opeed through the lever 83, so that con 
paratively clean water will be introduced in 
the vessel, and the rotating speed of the ves 
sel should then, by any desired suitable 
meals, be considerably decreased to sufi 
ciently reduce the rciaining certrifugal 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 then. It will be 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 positions 
successively to receive the tailings, middlings 
and concentrates in their respective 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 concentratin 
speed of the vessel should be restored and 
the rod 6, moved downward again, which 
will result in movement of the launder to 
its low position apropriate to cateh 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 operation of the separator may be con adapti to in tei"initiently discharge tailings, 
uildings titled by successively repeating these cycles 

of iovenients. - 
What I regard as new and desire to secure s í . l + i ?? ?{ just alie multi-chambered receptacle adapted 
1. In a centrifugalore separator, the cum- to receive said tail jigs, middlings and con i centrates in the order namned, in their re 

by Letters late it is: - 
bination of a rotatable separating member adapted to intermittently discharge tailings. 
middlings and conceitrates successively 
through the same openings, a vertically ad 
justable multi-chambered receptacle adapted 
to receive said tailings, middlings and con 
centrates in the order na uued, illu tlheir re 
spective chambers, with hydraulically ac 
titated reciprocable lineans carrying multiple 
alternate wedge-shaped portions and straight 
portions, adapted to actuate said multi 
chambered receptacle, substantially as de 
scribed. 

2. In a centrifugal ore separator, the com 

binatio of a rotatable separating menber 
gs. :) ; el concent l'ates successively 

through the same openings, a vertically ad 

spective cil: ini)('r's. With lyclirit 1:ically ac 
tuated reciprocable mellet's carrying multi 
ple alternate Wedge-shapel pyrios and 
straight portios, adapteel, te activate said 
un tulti-cia?bered receptacle, and means 
adapted to automatically temporarily arrest 
the movenant of said reciprocable members 
interizettiate their limits of travel, Sibstan 
tially as described. - 

IPI I ILIP F. PECiK. 
Wiesses: 

MI. F. C. yiri.E., 
N. WW. (I.I. Ns. 
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