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CENTRIFUGAL SEPARATOR

1 o all whom it T?ecey eoncern. L |
Be it known that I, ORRIN B. PECK, a e1t1—-
zen of the United Stetes residing at Chicago,

‘1n the county of Cook and State of Ilhnms

have invented new and useful Improvements

- in Centrifugal Separators, of Whleh the f01~
| ‘lowing is a speemeatlon o |

My 1nven1:10n relates more pertleulally to

'~ improvements in centrifugal separators for
ore, and has for its Ob;jeet various improve-

ments 1n the construction of -the machine,

“hereinafter more pm‘tleulerly deeﬁrlbed z:md

15
tudinal Sectl onthrough the center of the tr‘eat-, |
111e11‘u vessel of my 1mpmved separator.

jeleveuon bhereof

claimed.

In the dmwmws aeeempenyuw thle spem-

fication, Kigure 1 i8 a central vertical longi-

Kig.

2 1s a top plan view of the entire maehme

-Flﬂ‘ 3 18 a transverse section on the line 3 of

__20'51@.2.

Ifig. 41san elevation of the right-hand

end of the machine, parts being om1tted
- Fig. 5is an enlarged: top plan view of a part

of the gearing for longitudinally moving the
Fig. 6 is adetail showing a pert ial
‘Figs. 7 and 8 are detail
views, in plan and end elevetlon 1*espeetwe]y,

defl ecter

of the friction-clutch member 0’ Fig. 9is a

' central longitudinal section. tln‘ouﬂ‘h the de-

- flector.

30

35 1

74?5

- said vesqel is a belt snrfaee or pu]]ey B2, h}T |

I‘w 10 is a sectional detell ehewmﬂ
a peluen ef one end thereof somewhat en-
larged.

of the wearin g-plates G'. Tig. 121is a partial

end elevation of the right- 11&11{:1 end of the de-

flector. | ]
tion of a modified form of deflector.

“Fig. 131s a Centml longitudinal sec-

IF1g. 15 is a partial elevation of the

All
sections are taken in the dlrectmn mdme‘red

by the arrows.
 Similar letters refer to hke parts thmunh-_

out the several views of the drawings. |
A designates a base-plate upon whleh are
secured Standerde A" A’, supporting a treat-

ment vessel or-cylinder B preferably of con-

1cal form and having mtenrel with or secured

to its opposite ends or heeds hollow trunnions
B" B’, journaled in boxes in said standards.
T'his treatment vesselis provided with a sepa-

rating-surface A® and upon the exterior of

& 1n a standard A>

Fig. 11 1s a detail plan view of one | second threaded ring or 1eeL ltmt 2

Hig. 14
is a partial elevation of the left-hand end-
- thereof. _
~ opposite end, and Figs. 16, 17, and - 18 are de-
- tail views of one of the Wearmn-pletes

I _._4.0
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Whleh 1t 18 1"0Late{1 by a belt dri lven f rom any

suitable source of power.

- Within the treatment vessel is a deflector
or cylinder B having, preferably, the same
conical taper as the former and forming there-

with an intermediate channel or passan*e Itis

supported upon a shaft C, extending through
the trunnions B’ B’ and ]ournaled in boxes in
the standards A’ A’, and also in a third box
Upon this shaftis a pul-
ley C', belted to a suitable counter-shaft, by

'whleh the deflector is driven at a dlffel*e:nt

speed from the treatment vessel, preferably
slower.,
with- the body of liquid in the channel will
generate annular currents over the separat-

ing-surface substantially in the path of rota-
‘tlon, which subserve a purpose heremefter_
-deserlbed

The deﬂeeter may be Composed of a series

of metallic sections or drums D, thelr edges

The surface friction of Lhe deflector

55
6o

65

so contacting asto forma eontmu OUS extemal |

surface gr eduelly varying in diameter and
having at the opposite ends heads D' D2 The

75

head D’ abuts against an annular enlarge-

‘ment or ring K upon the shaft C, and ontside
‘the head D is a ring E', hevuw an internal

thread moving upon a 13111' ad on the shaft.

30

By screwing thl_s_rmﬂ against the head the

sections may be forced. ele%] y together. A

E’ against mevemeuL
In the modified form of deﬂeeter show
in KFig. 13 instead of metallic drums wooden
seetitms or rings I are used. Theseare held

-eeeureS-"

together between plates or heads D' D? the

former of which abuts against a shou]der 01
the shaft and the latter may be secured

thereto by a set-screw passing through its

hub. - In holes extending ﬂll"OH“‘h the 8-

tions are tension-rods. I“' hevme nuts upon.
their threaded ends, which bear upon the

heads and enable the sections: to be drawn
into close contact. This sectional construc-
tion permils the defl

head D' of the deflector are secured a num-
berof projecting plates or wings F?, extending
toward the feed end of the 131* atment v‘essel
whmh serve in their rotation to quickly st art
in 1110131011 the ‘liquid ‘and material ]pessmﬂ

90

ector to be more easily
made and the parts to be readily renewed.
~ On a flat annular plate fastened to the

100
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into the separator, and at the same time pro-
duce an outward current which forces it
through the channel or passage. Onthe op-
posﬂ;e head D? is fastened a ring (&, upon
which are a number of wemrmﬂ—-p]ates G,

provided with an inwardly-extending portlon
through which is a slot G?, and through these
slots pass bolts to secure them to the ring.

A shoulder between the plate and 18 exten-
sion abuts against an annular shoulder on
said ring, the bolt and contacting-shoulders
holding the plates firmly in place. In the
0[)9“&111011 of the separator the material tends
to secumulate in the space beyond the end
of the deflector and quite rapidly wear the
portion passing through it. These remov-
able plates take this wear and may be readily
renewed whenever necessary. 1o allow this
the head of the treatment vessel at the dis-
charge end is provided with hand-holes H,
registering with the plates and having suit-
able covers for closing them. Through these
holesthe plates may be removed, and by filing
or otherwise cutting off aportion of theshoul-
der may be outwardly adjusted by means of
the slotted orifices to compensate for wear,
or may be replaced by new ones.

Into the head or feed end of the treatment
vessel through the hollow trunnion extends a
pipe II', through which ore in a finely-divided
state and mingled with a liquid, preferably wa-
ter, is introduced during the period of separa-
tion or clear liquid during the discharge of
heavier substances. Atthe other end is a se-
ries of discharge-orifices I, through which the
separated material passes. Overthese orifices
isplaced aremovable wearingringl’, havinga
series of similarorificesregistering with them.
This construetion permits the part to be re-

newed when worn by the attrition of the ma-
terial. The orifices are so small that only

sufficient water escapes to wash material
through, and thechannelis thus kept full and
the separating-surfacesubmerged. Through
the head of the eylinder 1s a second set of dis-
charge-orifices J nearer the axis of rotation,
inwhich are fitted outwardly-extending pipes
J', through which the excess of comparatively
clear liquid, from which the suspended sub-
stances have been precipitated by centrifugal
force, may pass and be delivered apart from
the separated material. In instances where
there is a scarcity of water this construction
enables it to be used repeatedly, resulting in
considerable economy, and may allow the sep-
arator to be operated when for lack of water
it might not otherwise be used. About these
two sets of orifices 1s an annular hood or
trough K, divided by a central partition into
two sections K’ and IL* into which open an-
nular echannels % k% respectively. The sec-
tion I’ recelves the separated material and
conducts it away to suitable receptacles
through a passage L, while the section IC* re-
ceives the clearer liquid from the pipes J'and
discharges it through a passage 1. Ribs I.°
extendinwardly from the trough to close prox-

560,635

imity with the treatment vessel and prevent
the spattering and loss of ore and water.
Through the trunnion at the discharge end
passes a pipe 1°, by which a liquid, prefer-

-ably water, 1s introduced into the separator

to assist in the discharge of the concentrates.

The deflector I3° is shorter than the outer
vessel and its supporting-shaft is mounted to
allow its reciprocation through the bearings
in standards A" A’. The end which 18 jour-
naled in the standard A® has a series of an-
nular grooves, which engage a flanged bush-
ing in the box ¢. To compensate for wear,
this box is made 1in two parts. One restsupon
the other, the lower portion being extended
to support it and secured to 1t by bolts, which
may be tightened to take up any looseness.
It is mounted to slide in ways and has upon
its lower side a depending lug M, in which 1s
a threaded opening, and througn this open-
ing passes a a short threaded shaft M, jour-
naled in the standard. Upon the outer end
of this shaft is & worm-wheel M", engaging a
worm m upon a transverse shaft m', mounted
on the base-plate. m' carries upon one ex-
tremity a bevel-gear N, meshing with a larger
bevel-gear N’ upon a Ton mtudmal shaft M--
extendm parallel to the axis of the treat-
ment vessel. Upon this shaft are loosely
mounted three gears. The first, a bevel-gear
n, meshes w;tth a similar gear upon a 5haft
n', which is rotated by a worm-wheel 272° en-
bagmg a worm upon & short longitudinal
shaft O. This shaft O 1sdriven at the desired

speed by a pulley O, belted to a counter-

shaft. The other gears carried by the shaft
M? are spur-gears o o, meshing with gears
upon short stub-shafts P I’’, driven in oppo-
site directions by pulleys p p belted to coun-
ter-shafts. The gears n o 0’ may be made to
rotate with the shaft M* by a cluteh Q en-
oagIng 1}1"0366‘(1011% on the gear n, and a fric-
tion-cluteh Q', placed between 0 0" and con-
tacting with friction-disks on their inner sur-
faces. These two clutches are mounted to ro-
tate with the shaft and slide on it by splines
and carry radial pins ¢, mounted on rings
loose on the clutches, which are engaged by
forks upon the lower ends of levers ¢’ ¢, piv-
oted near their centers and connected at the
upper ends to shifting bars or rods extending
to any desirved point by pins moving in short
slots. Near the upper ends of the levers are
weights R R, which assist in throwing the
clutches and holding them in place thereatter.

At the outer end of the shaft M’ and fast
thereon is a hand-wheel R’, having a notch
or notches on itsinner hub into which extend
projections on the hub of the worm-wheel M",
said wheel being secured 1n place against
longitudinal movement by a set-screw pass-
ing through its opposite hub. Inthe position
in which the parts are shown the worm-wheel
and worm are in mesh and effect the travel
of the box ¢ by the power-gearing previously
described. If for any reason the deflector is

removed from the treatment-cylinder, when
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1618 again replaeed the set-screw of the Wmm—"
W heel is loosened and said wheelis moved to

the left out of engagement with the hand-
wheeland worm euabhnﬂ the box to bereadily

“moved by the rotation of the hand-wheel to

cause the flanges 1in the bushing to come in

‘the proper place to receive the ::11111111&1 pro-

- jections on the shaft.

1o

- The operation of the devlce is as followw.

The deflector being at the point shown in Fig.

1, the period of separation is about to 1)()“‘111

7‘01 ein a finely-divided state and mingled with

a hqmd preferably water, isfed into the treat-
ment vessel, which 1s bemn rotated at a speed

sufficient to develop the desued degree of
- centrifugalforce, in sufficient quantities to

~ the c,hmmel or ‘passage between it and the de-

fiector.

o by the centrifugal force gener ated in the body

20

of water

- by the action Of the revolving wings K%, pro-

' ducing a current through the ve%sel 131 ansverse
N '_uo the path of wta,hon
-~ force causes the material to move towmd a
- seland the heavier tolodge upon the separat-
ing-surface.

along toward
. 30.
Cand conveyed to the deswed point.

‘)051131011 around the circumference of the ves-

~The 11ﬂ'ht01 remains partially
Or wholly suspended in theliquid and is moved
the discharge-orifices by the
transverse.current, chsehal ged into the hood,

~ sametime annular currents are created in the

35

40

liquid contained in the channel by the fric-

tion between it and the surface of the deflec-
These currents tend to cause the lighter
material to move in the path of 10Lat1011 of the
o SGI).:Ll:’I;Lll]ﬂ-&uleLCe starting it in motion and
. thus requiring

~ therefore a less quantity of liquid to accom-
1f there were only the
~transverse flow, it would require a consider-
able velocity to move it from the initial point,
to which it is carried by centrifugal force, |
~and once started it would
- eylinder too quickly to be properly separated.

tor.

a less tmnsvelse flow, and

plish the same result.

pPass Lhrou oh the

- As separation progresses and heavier mate-

‘rial accumulates on the separating-surface

~ thedeflector is moved gradually to the right,
- the cluteh @ being in engagement, thus car-

| 50
surface and widening the channel between.
 them:

rying its 6\161101 away flOlIl the separating-

As a result the distance between said

- deflector and the surface of the accumulating
-material 18 kept approximately eoustant

- lighter.

. a sufficient amount of heavier substances ac-
. bo
- now to be discharged.

maintaining the velocity of flow through the
~channel eonst&nt, and preventing he:zwlel |

substances from being carried away with the
Separation bemfr accomplished and

cumulated on the separating-surface. , theyare
’I‘he clutch Q 18 dis-
engaged and the fllctlon clutech Q' brought

~ into engagement with the disk on the gear o.

'._65

This causes the deflector to move mpldly in

the opposite direction, contracting the chan-

nel and causing the heavlel substances to be

~washed from the Sep&ratm o-SUr f.;we by the re-

~ment vessel,

fill
This is for ced throu U']1 the channel

Hmﬂ‘ the space at the head end and

Here centrifugal

At the

sulting. 1n01eased Veloelty of ﬂow thereover.
At the same time clear liquid is fed into the
separator through the pipe L3, which washes
the material throuﬂ*h the dlSChELI oe-orifices
into the section K of the trough, whlch con-

veys it to a separate 1eceptacle from that

which received the lighter. The rapid return
1s allowed to eontmue until the deflector has

passed the point it occupied at the beginning

75

of the separating period and the wings F o
have nearly reached the head end of the r eat-

conlracting the channel to its
minimum width and eompletmﬂ' the expul-
sion of the concentrates. The other side of
friction-clutch Q' is now thrown into engage-

80.

ment with the gear o ,reversing the durectlon |

of travel of the deflector and moving it rap-
1dly back to the point at which the chanuel

1 1s of the proper width to begin separation,
‘when they are disengaged and the clutch Q

18 again thrown in and the operation is re-
rapid discharge

peabed By the use of this 1
and return motion a considerable saving of
time is accomplished, the necessary penod

being given for separation and the discharge

of heavier substances and the return of the

Although the term ““cylinder” has been

applied to the treatment vessel and deflector
for brevity, this form is not essential to the

85

parts to their 11111:1&1 point most qumkly ef- =
_feeted '

95

operation of the machine and any other might

be employed by which the desired result would
It is to be understood that the
word is used in this ﬂ‘enerlc sense in both de-

be obtained.

seription and clmms
It 1s obvious that ma,ny ehanﬂ es and modl-

fications i in the details of construction of the
~various parts of the mechanism herein de-
‘sceribed may be made as desired by the con-

‘structor, or to best suit the varied conditions

under *w]neh the machine is operated, with-

out departing from the spirit of my invention.

100

105

IIC

Whatl claim asmy invention, and (1(9311 e to

secure by Letters Patent, is—

1. In a centrifugal sepm ator, the combma-_
tion of a 1otatable separatmﬂ-smface a de-
flector or cylmdel in proximity thereto,mech-
anism for varying the width of the channel or
passage between them, a shaft geared there-
- to, wheels upon said shaft Whleh may turn

loosely on or be made to rotate therewith,
means for rotating two of said wheels in the

| same direction at different speeds, to produce
different rates of movement duri ing the return

of the deflector from the p051t10n after dis-

charge and during the separating period and
a th1rd in the opposwe dir eCtIOH,SIletdl’ltlaﬂy |

as described.
2. Ina centmfugal sepm atm the combma,-

g

120

tion of arotatable treatment Vessel discharge-

passages for the separatedlighter and heavwl'

substances therefrom, and passages nearer to

the axis of rotation for the discharge of com- -

130

paratively clear liquid from the vessel apart

from the material, substantmlly as described.

3. Ina eentrlfu ﬂ*&l sepm atm the eombma-- --




10

20

tion of arotatable treatment vessel,discharge-
passages forthe separated lighterand heavier
substances therefrom in the periphery of the
vessel, and passages through the head there-
of for the discharge of comparatively clear
liquid apart from 13116 material, substantially
as described.

4. In a centrifugal separator, the combina-
tion of a rotatable treatment vessel,discharge-
passages forthe separated lighter and heavier
substances therefrom, passages nearer the
axis of rotation forthe discharge of compara-
tively clear liquid, and a double trough or
hood surrounding the discharge-passages and
receiving the materla,l and hqmd in separate

sections, Sub&t&ntmlly as described. |

5. In a centrifugal separator, the combina-
tion of a rotatable treatment vessel, a deflec-

tor or cylinder therein, and a series of separate
removable wearing-plates attached to the

560,635

head of said deflector near the discharge end
of the treatment vessel, substantially as de-
seribed.

6. In a centrifugal separator, the combina-
tionof ar otamble treatment vessel, a deflec-
tor or cylinder therein, and a series of sepa-
rate adjustable, removable wearing-plates on
said deflector near the discharge end of the
treatment vessel, substantially as deseribed.

7. In a centrifugal separator, the combina-
tion of a rotatable treatment vessel, a deflec-
tor or cylinder therein, removable wearing-
plates on said deflector near the discharge

end of the treatment vessel, and openings in

30

said end of the vessel to allow the removal of 35

the plates, substantially as deseribed.
ORRIN B. PECK.
Witnesses:
JOHN b. WARREN Jr.,
R. H. GARMAN.
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