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(No model.

To all whom it may concern:

o Be it known that I, ORRIN B. PECK, a citi-
- zen of the United States residing in ChlGEL“‘O

in the county of Cook and State of Illmcns

- have invented new and useful Improvem ents

in Centrifugal Separators, of thh the fol-

lowing is a speclﬁca,tmn

| The principal objects of my mventmn are

- toprovide a centrifugal separator wherein the
force of gravity ms,snsts In carrying material
under treatment over the sepﬂmmno‘-smf@ce
‘toward the point of discharge to e

Tect a con-
tinuous separation of hemlel and lighter sub-

stances and a separate and 00111311111011% dis-

charge thereof, to provide a deflector within

the tleatment-eylmder held in a'central po-

 sition largely by the force of the water con-

~ tained within

~ prove various points in construction.

tain these objects by the mechanism illus-

- trated in the aceompanymﬁ dmmnm
. which—

- studs.

40

sald eylmder and also to im-

in

Higure 1 1s a ver tical side eleva,tlon of one
Iig. 2 1s a cen-

tral vertical section i 1n a plane at 11n*]1t angles

to Fig. 1. F]ﬂ‘ 3 1s an enlarged Lmnsvelse
- vertleal sectmn of a portion of the treatment-
- cylinder. TFig. 4 is a detail of one of the

- staves of the treatment- cylinder detached.
Fig. 5is a detail elevation of an enlarged Por-
o tion of the def
~ oblique position of the anltatmﬂ or plowing
| Ifig. 6 1s a centr al vertlcal section of
_another form of separ ator embodymﬂ' my im-
Pprovements.
. viewof the leldlnml Ing par tly broken away.
- Kig. 8 1is a central Vertlcal section of still an-
o 'Othel" form of my invention.
-~ tail bottomn plan view of the dWIdmO‘ ring

somewhat modified from that shown in F]fr' 7.
. Fig. 10 is a detail sectional view of Fig. 3 on |
: line 10, looking in the direction of the arrow.

ector, showing the plefeued

Fig. 7 is a detail bottom

The tr eatment vessel or cylinder A, having

a4 separating-surface A’, is prefembly pro-
| wded with heads or ends a, having trunnions
- a', the upper one of which 1S 110110w and is

o ]om naled in muta,ble boxes a°on the support-
~ ing-frame B.  The lower trunnion is stepped
SR _mabearmﬂ'a,

The treatment vessel or cyl-

inder, whmh for brevity will be called a ¢ tr eat-' -
ment- cylmdel ” throughout the specification,

- is shown as enlarging towmd 1ts lowel or dls-

I::Lt-_

ping of wire C'.

plan

Fig. 9 is a de-

charge end but ma,} be made stlmrrht 1f de- S

Sir ed The treatment-cylinder, when 1ts form

will permit, may be constructed of staves or 55

Seetmns of wood A*, as particularly shown in
Kigs. 2

of bolts b, or they may be secured at one or
both ends pr efembly at least at the larger,
to a 5upplementa,1 ring B’, which is detach-

ably secured to the head of the cylinder to
easy removal and the insertion -

admit of its e

or withdrawal of the deflector. If it were

not for the supplemental ring it would be
necessary to remove the ffbstenmﬂ from each

., 3, and 4, secured at their ends to
fi &nﬂes on the heads of the cylinder by means. -

Go

stave at one end, which would be inconven- -

twely,thereby spoiling the symmetrical circu-
larshape of the end of the treatment-cylinder.

The interior wall of the cylinder when made -

ient and might pel mit the staves to moverela-

of wood may be covered with a lining b’ of

rubber or like material to assist in IHEL]{HIG it,
| water-tight and to afford a separ atmw-sul- |

75

face which may be replaced when worn. An

encircling metal ring forms a belt-surface C -

at the eenbml p01t1011 of the cylmde] which

has at each side a thinner rim ¢, plomded -

with holes through which screws ¢’ pass to
‘assist in holding the staves of the cy11nc101
‘together and albo to retain the ring in place.

The cylmder is further reinforced by a wrap-

inder is promded with a row of discharge-

orifices carrying tubes D, and SllllOUIldlIlﬁ'-
these tubes and havi ne an annular @hamlel
¢, through its inner Wall is a trough D’ to

Near its lower end the cyl-

catch the material as it is thrown from the-.

_tleﬁtment-cylmdel prowded with dmehmoe- S
90

passages .
Within the treatment- cylinder, ‘supported

on a preterably hollow shaft E, extending -

through the upper trunnion «’, journaled in-
the boxes e and rotated thr ouﬂ'h a puiley E',

18 a deflector ¥, which is made of light ma-
terial or is hollow as shown in I‘lﬂ 2 so that
it is lighter thfm an. equal bulk of water,

thereby enabling it to be maintained in a cen-

tral position in the treatment-cylinder by the

pressure of water surrounding the deflector,
and which, acted upon by centl ipetal force, -
presses the deflector throughout its circum- = -
ference toward the axis of rotation, thus ex- =
ﬁeltmo a Sh‘onﬂ 11111‘['01111 force to e&use 1t to-

95
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maintain a central position. This construc-

tion is especially advantageous when the de-.

flector is supported at one end only, when it
is not mounted very securely, or is journaled
in bearings a considerable distance apart.
The vertical position of the shaft K and de-
flector is preferably maintained by the hubs
of the pulley E' contacting with the ends of
the boxes e. |

Just above the upper end of the hollow
shaft E is located a funnel E', supported by
a bracket . This funnel serves tointroduce
material into the hollow shaft, from whiech 1t
passes out of orifices /' onto the upper por-
tion of the separating-surface. On the sur-
face of the deflector are placed projections or
studs G to effect agitation of material over
the separating-surface. The outer or service
ends of these studs may be made to serve as
plows as well as agitators to plow or deflect
material on which they operate toward the
discharge end of the treatment-cylinder by
flattening them on one or both sides and set-
ting them in the deflector with the flattened
side at an angle in an oblique position to the
path of revolution, as shown in Fig. 5.

To vibrate the treatment-cylinder and sep-
arating-surface to assist in separation, there
is provided an irregular roll or cam G, sup-
ported on an arm g and contacting with the

upper head of the treatment-cylinder, pro-

ducing shocks thereto in its rotation.

In the form of separator shown in Ifigs. 6
and 7 the treatment-cylinder and other parts
are made of metal and somewhat different
in form. The walls of the treatment-cylinder
are curved, the angle with the axis of rota-

tion decreasing toward the discharge end for-

purposes hereinafter explained. The treat-
ment-cylinder is provided with a vertical ring
shaped to afford a belt-surface C=.

This machine is so arranged that the proc-
ess of separation can be carried on continu-
ously—that is, the introduction of material
to the treatment-cylinder and the various
stages of separation of heavier from lighter
substances and their separate discharge are
effected simultaneously and continuously
during the operation of the separator. To
accomplish this, the lower portion of the treat-
ment-cylinder, preferably throughout its en-
tire circumference, is provided with an ex-
tended or enlarged portion II, forming an in-
terior recess or channel /i, from which dis-
charge-orifices G' radiate through the wall of
the cylinder. Within the treatment-cylinder
and over the channel i is an adjustable an-
nular plate or ring H', made of comparatively
licht metal, with 1ts upper edge thinned to
adapt 1t to divide or cut the layer of particles
of material on the separating-surface, divid-
ing the stratum or layer of heavier substances
from beneath the lighter, and also protecting
the discharge-orifices for heavier particles
from the ingress of the lighter. It may there-

fore be termed a ‘‘divider” or a ‘‘ protector.”

The edge of the divider approaches closely to

the shoulder caused by the enlargement H and
leaves only a small passage 2’ between them.
This passage may be varied in size by the
vertical adjustment of the divider, whichmay
be effected by threaded rods I engaging at
their upper ends lugs ¢ on the ring and near
their opposite ends the head of the treatment-
cylinder. |

To supply comparatively clean water to the
recess 1 for discharge with the particles of
heavier material deflected thereunder and
to prevent the water within the treatment-
cylinder from forcing a channel through and
disturbing that portion of the material enter-
ing the passage 7/, there are provided tubes
¢/, mounted in orifices in the divider and ex-
tending in sufficiently toward the axis of the
cylinder to pass through any layer of mate-

rial that may be formed, and preferably

somewhat farther to insure a minimum
amount of lighter material being econducted
with the water to the chamber /i and again
mingled with the heavier, whiecl are deflected
under the divider and discharged therefrom.
Where the cutting edge of the divider closely
approaches the separating-surface the shoul-
der is preferably provided with a removable
ring I’, which can be replaced as desired
when worn.

Around the lower portion of the treatment-
cylinder, below the separating-surface and
divider-ring, are orifices, preferably carrying
short tubes J, for the discharge of the lighter
portions of material. An annular troughJ’,
supported on the frame B, encirclesthe lower
end of the cylinder, having two compart-
ments and an annular channel 7 opening into
each in alinement with the discharge-orifices
g and tubes J, whereby the heavier and
lichter substances are caught separately and
discharged from the compartments through
spoutsj’. Itis desirable to impart a tremor
or vibration to the separating-surface to as-
sist in separation, and especially to cause
the heavier substances that accumulate on
the separating - surface and such of the
lighter portion as form a layer upon the heav-
ier to creep or gradually travel along toward
the discharge-point. o accomplish this,
cam-rolls K’, rotatably mounted on a bracket
k, operate in contact with the shoulder
caused by the enlargement I of the treat-
ment-cylinder. Theirregularshape of these
rolls imparts a series of shocks to the eylin-
der as it rotates, and thus vibrates the sepa-
rating-surface.

The deflector oragitating-cylinder I 1s pro-
vided with an annular recess £’ to admit of
the tubes 72’ being extended nearer to the
axis of rotation, and like the form first illus-
trated is supported on the hollow shaft K,
mounted in journal-boxes ¢ and rotated by
the pulley E'.

In Figs. 8, 9, and 10 is illustrated still an-
other form of my invention. The general

shapeof the treatment-cylinder, deflector, and
most of the other parts are shown as similar
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- to those 1llust1&ted in Fws 6 :;md 7 but the
 treatment-cylinder in thls instance i 15 prefer-
~ ably provided with a hollow trunnion at its
lower end and the deflector with an extended
‘shaft L, which passes through said trunnion

560,633 - -8

-and is ]ournaled in a box. L’ the nupper por-

~tion [ of which may also serve as a. step for
7 the trunnion.
~down fo receive the plunger /', serving as a
10
e plunﬂ*el rests the deflector-shaft L, and at its
- opposite end it is connected by means of a

. '_cmnk-shaft N'.-

- 30
- awltators

- by collars o.

The journal-boxL'is extended

guide to the same. On the upper end of this

sliding box M to one end of a lever M, piv-

| omlly fulcrumed at m to the supporting-
‘brackets m’, and connected at its other end
by a sliding box N to the crank poﬂnon of a
This erank-shaft i 1S S pport-
‘ed in journal-boxes n on brackets ', depend-

- ing from the lower part of the fmme of the
20

sepamtm, as particularly shown in Fig. 10,

is rotated by a belt upon the pulley 0, a,nd is

held from longitudinal movementinits boxes

shaft N’ a rocking motion will be imparted to

the lever M, recmroeatmﬂ* the plunger?’, and
-as this supports the shaft of the deflector the

- latter with the agitators will be moved in a
- direction transverse to its
- causing practically the whole of the sepa,ra,t-
111fr-surfaee tocomeundertheinfluence of said
_ The upper portion-of the deflec-
. ,t01 -shaft is journaled, and there is sufficient
~space between the pulley E', boxes e, and
“other parts of the separator 0 admit the re-
ciprocation of the deflector.
- separator the dividing-ring is made slightly

path of rotation,

- different in form and 18 adwstab]y secured

" to the lower part of the deflector by threaded

" studs O’ and is revolyed by the deflector in

40

its rotation instead of by the 131 eatment-cyl-

inder, as previously descnbed ~ The divider,

in addition to the tubes ' and other parts at-,'
" tached to it, pleferably carries several pro-
Jections or plows o', extending into the chan-

‘nel ~ and serving to move or plow the mate-
~ rial passing undel the divider over the dis-
~ charge-orifices ¢’ to facilitate its discharge.

o -WVlthout these plow s material piles up within

50

- 6o
- lighter portions and then dlscharﬂ'mn the ac- -
cumulated heavier, diverting the two to dif-
~ ferent places of deposw employmn' the force
~ of gravity acting in the direction of travel of
;- the material throufrh the treatment-cylinder.
-~ toward the point of discharge to assist the

| ';__othel fomes employ ed foreﬁeetm f;.ueh sepa--

. the channel between the -orifices, and there-
To admit of access to the
- studs O' for the ad;ustment of the dividing-
- ring, there are screw-threaded holes throuﬂ*h;
-~ the bottom of the treatment-cylinder oppo-

- site the studs, pT 0V1dec1 w1th SCrew- thr eaded.

55

fore tends to clog.

plu os P.

The operation of the sepal ators, when eon--_
| -stlucted as first described, is in successive
- alternations of sepamtmn* and accumulating
a desired quantity of heavier material on the-.

separating - surface while discharging the

By the rotation of the crank-

‘ing the unloadlnﬂ period, and the dif
'speed of the cylmder and deflector is now in-
In this form of

inder by means of a
‘the hollow trunnion o'

ration-and- dlqeharﬂ'é of -the respective sub
stances. - The trea,tment cylinder and deflec-
tor are rotated at a relatively greater or less

speed, as will suit the peculiar conditions eX-
1sting.

The material to be separated in' a

finely-divided state and mingled with a con-

siderable quantity of water is introduced by
the hollowshaft E and orifices £/ intothes space

between the top of the deflector and the treat-

ment-cylinder and deposited on the upper

75

portion ' of - the  separating - surface, from

whence 1t passes down toward its lower end.
The amount of water introduced is sufficient;
to keep the channel or passage between the

di: Terentlal S];_)eed of the separating-surface

~and the deflector should be sufficiently great
| that the force of the water flowing thloun*h 3

the channel, the agitation caused by the pro-
jections Ebtld othermse, and the force of grav-
ity will earry the lighter portions.of the. ma-
terial downward over the separating-surface

‘to the discharge-orifices; but said combined

forces are suffi ciently weak to permit the

8o
deflector and the inner wall of the cylinder

well filled or the separating - surface sub-
‘merged. During the separating period the

90.-..

heavier substances, actuated by centrifugal -

| force, to lodge and aocumulate on. the sepa-
ra,tmﬂ—surface until a desired quantity has

95

,:athered when the introduction of material

to the treatment-cylinder is preferably dis-

continued, water alone being introduced dur-

erentlal

100

creased, preferably by lessening the speed of
the formel , thereby lessening the centrifugal

force developed to maintain the layer of
heavier substanceson the separa’umﬂ*-swrfa,ce, |

at the same time i increasing the agitation to

t05_ B

which such material is sub;] ected sufﬁelenﬂy |

to enable these forces, assisted by gravita-
‘tion, to move it downwmd to the discharge-

orlﬁees through which it passes into the sur-

roun dln o trou ﬂ*h After the heavier has been

_tIO'_ |

dlSLh&I‘ﬂ'ed the initial speed may be restored - |

and. the operation repeated. As the heavier
‘and lighter portions of the material flow from

the trough D' they will be received in sepa-
rate receptaeles If desired, additional wa-

- In the operation . of the sepa,ra,tm 111us-

trated in Fig. 6 of the drawings the process.
| of sepa,latlon and discharge of the heavier
and lighter material is contmuous
_teual is introduced into the treatment cylin-
der and separated in the manner just de-

scribed, and thelighter substances will travel

'_ _downthe sepa,ratmﬂ'—surface passing overthe
dividing-ring to their dlseharge orifices, while

the heavier will accu mulatein a layer nearest.
the separating - surface under the lighter.
The outward slant of the wall of the treat--
ment-cylinder as it approaches the dlscha,ro*e. :
end is less than in the previous instane
,..tardmw the prowress of materlalmd malzlnv

The ma-

130

11'5  .

ter may be introduced to the treatment eyl-
plpe I e*{tended into

120

128
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the accumulation on the separating-surface,
which tends in the preceding form to pile
up at the feed end, nearly uniform through-
out. The layer of heavier substances will
be driven by centrifugal force, assisted by
the force of gravity and by the vibration of
the eylinder, gradually along the separating-
surface toward the discharge end of the cyl-
inder, at the same time carrying along any
lightersubstances that may be lodged thereon,
and as the layer reaches the divider the
heavier will be divided from beneath the
lichter and diverted through the narrow pas-
sage I/ into the channel under the dividing-
ring, from whence it will Dbe discharged
through the orifices into the appropriate com-
partment in the surrounding trough, while
the lighter substances pass to the orifices
nearer the end of the cylinder and are dis-
charged and caught in the other compart-
ments.

The operation of the form illustrated in
Figs. 8, 9, and 10 of the drawings 18 very
similar tothat just deseribed. The dividing-
ring, however, travels with the deflector, and
with its plows o' aids the discharge of the
heavier substances from the channel /2. Dur-
ing the operation the crank-shaft is revolved,
imparting a slight reciprocation to the de-
flector and the divider-ring, which 1ncreases
the field of action of the agitators and assists
the separation and discharge of material.

While there are illustrated separators hav-
ing treatment-eylinders provided with shatts
or trunnions on which they are journaled, 1t
is not necessary to make them in this way,
as the cylinder may be provided with bear-
ings encircling its body, if desired. 'I'he
studs carried by the deflector should be ex-
tended far enough therefrom to produce sui-
ficient agitation.

What I regard as new, and desire to secure
by Letters Patent, 1s—

1. Ina centrifugal separator, the combina-
tion of a rotatable separating-surface, a de-
flector therein of less specific gravity than a
volume of water of equal size, whereby the
same is held in position by the water within
the separator, substantially as described.

2. In acentrifugal separator, the combina-
tion of a rotatable treatment-cylinder com-
posed of staves or sections secured at least
at one end to a ring, which is detachably se-
cured to the head of the cylinder, substan-
tially as described. |

3. In a centrifugal separator, the combina-
tion of a rotatable treatment-cylinder com-
posed of staves or sections secured at least
at one end to a ring, which is detachably se-
cured to the head of the eylinder, and an en-
circling ring mounted on said eylinder afford-

ing a belt-surface therefor, substantially as

described.

4. In a centrifugal separator, the combina-
tion of a rotatable separating-surface pro-
vided with one or more passages for the dis-
charge of heaviersubstances, a plate protect-

ing such passages from the ingress of the
lichter substances, and agitators operating
under said plate, substantially as described.

5. In a cenfrifugal separator, the combina-
tion of arotatable separating-surface forsepa-
rating material into strata of heavier and
lichter substances, and an independently-ro-
tatable divider for separating the heavier
stratum from benecath the lighter, substan-
tially as described.

6. In a centrifugal separator, the combina-
tion of a rotatable separating-surface for sepa-
rating material into strata of heavier and
lichter substances, a divider for separating
the heavier stratum from beneath the lighter,
discharge-passages beneath the same and agi-
tators carried by the divider operating in
proximity in said passages, substantially as
described.

7. In a centrifugal separator, the combina-
tion of a rotatable separating-surface upon
which material is separated into strata of
heavier and lighter substances, a divider for
separating the heavier stratum from beneath
the lighter, and a differentially-rotatable de-
Aector therein carrying agitators, substan-
tially as described.

3. In acentrifugal separator, the combina-
tion of a rotatable separating-surface upon
which material is separated into strata of
heavier and lighter substances, a conduit de-
positing material for separating near the up-
per portion of the separating-surface, a di-
vider for separating the heavier strata from
beneath thelichternear its lower portion, dis-
charge-orifices in proximity thereto, and a de-
flector to guide material over the separating-
surface, substantially as described.

9. In a centrifugal separator, the combina-
tion of a rotatable separating-surface upon
which material is separated into strata of
heavier and lighter substances, a conduit de-
positing material for separation near the up-
per portion of the separating-surface, a di-
vider for separating the heavier stratum from
beneath the lighter near its lower portion,
diseharge-orifices in proximity thereto, and
a longitudinally-reciprocating deflector act-
ing over the separating-surface, for agitating
material, substantially as described.

10. In a centrifugal separator, the combina-
tion of a rotatable separating-surface, a con-
duit depositing the material for separation
near the upper portion of said surface, one
or more orifices for discharging the same near
the lower portion thereof, and a longitu-
dinally -reciprocating agitator acting over
the separating-surface, substantially as de-
scribed. -

11. Inacentrifugal separator, the combina-
tion of a rotatable separating-surface upon
which material is separated into strata of
heavier and lichter substances, a divider for
separating the heavier stratum from beneath
the lighter,and alongitudinally-reciprocating

‘agitator acting over the separating-surface,
substantially as described.
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| . seoess
12, Inacentrifugal separator, the combina- “discharge-orifices in proximity thereto, and
tion of a rotatable separating-surface upon | alongitudinally-reciprocating agitatoracting 1o -
which material is separated into strata of.| over the separating-surface, substantially as
- heavier and lighter substances, a conduit de- | deseribed. =~ - .
5 positing material for separation near the up-| o
- per portion of the separating-surface, a di- | = Witnesses:

ORRIN B. PECK.
. vider for separating the heavierstratum from | 0. RicH, ' o

beneath the lighter near its lower portion, | - J.DE LA FON_T'AIN;
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