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To.all whem it may concern >

Cenirifugal Separators, of which the fol-
into concentric annuli
-solid material so moved, to the Hgurd annu-,

lus; also lmportant features of construction :
and arrangement and

pulley by any suitable belt (not shown) and

‘ber 17
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Application filed Getonzr 28, 1905,

specification of Letters Patent,

Ell;zi:ma_‘é;'mi July @i, -15;9_11'.'

servial No, 224,763,

)

~Be it known that 1. Jourx J. Berrroax, of
Urange, Essex county, New Jersey, have in-
venfed a new and wuseful Improvement in

lowing is a specification. a

The invention relates to cenirtfugal sep-
araters.tor combined solids and Liquids. o

The Imvention comprizes means for sep-
arating mixed solid and figuid materialg !
of frquid and solid re- |
spectively, and for moving the solid mate- |
rial of the solid anunlus toward the axic and
S0 away from the Hgquid annalus while re-
turning liquid which ceparates from the

_ combination of parts,
In the accompanying drawings—Iifieure 1

18 a vertical loneitudinal section of a com. |

plete machine wider the present invention ;
F1g. 2 is an elevation of the ¢ chvery end of |

the macline; and Fig. 3 is a cross section on

the line a—a of Fig 1. |

Similar nambers and letters of reference
indicate lile paris. .
-1 38 a horizental eylinder wherein the
working parts of the machine are inclosed.
On the cylinder head 2 is formed the noliow
trannion 3 which is received in voller beap.

Ings 4 n the fixed standard 5. Bolted to the

opposite head § of said cyilnder, is a eylin- |
‘drical easing 7 on which is formed hollow

trunnion 8, which is received in a volior
béaring 9 in the fxed standard 10 Standd-
ards 5 and 10 rest npon. the bed 11 of the |
maciing. The driving putley 12, g, 1, is
fast éipon a shouldered prolongation of the
trunnion 8. Power is communicated to said
in that way eylinder 1 is caused io rotate,
Within the hollow irunnion 3 is the feed
tube 13, with the interior of which the feed
hopper 14 communicates. Said feed hoppe:
1s supported on a braciet 15, extending from
the standard 5. In prolongation of the

. N,

trupnion 3 and extending into the cylinder 1

is ‘a tube 16, having at ite innor cud g |
chamber 17, which

at 18 opens into the eyl
inder 1. Stepped in one wall of the cham-
17 1s the shaft of a spiral feed conveyer
195 . the other end of said shaft passes

through bearings supported on the brackets

B R T P —————
a

| VeyIng scrapery |
Within the evimder 115 o g 26 forming

15 anhd carries a sprocket wheel 30 ': 'SHU:--
rounding the tube 16 is a sleeve 2} between

which sleeve and said tube 16 hearimg roll-
evs 22 are mterposed, so that sajd <leeve Ny

tate freely on said tube. Extendine il
fotate reety on =aid tube,  Extending radi
Uiy from said sleeve are armns 23, which
carty bars 24 on which bars are seeured con-

9 e

J—i‘ L

1 oconical eccentric passaoo 2. oseated in
which 1s the Iavecr end of (he conieyl Vesse]
HE the other end of
the eyvlinder head 6. The ehandber or com.
partment A an eylinder . Detween hend - 9
and ring 26 forms one selrrating vesseél and
the conical #essel BB is ahother wepariting
vessel, The separating vessel I3 berz thus
cceentniCally placed in the cyitmdér 1 con-

tains a central shaft 29, oue ond of which fe

stepped Inoa voller bheayd
formead on one wall

having

o a =leeve

r 2

an annular cover. The other end s

st vessel s sented i_”‘ |

iy

GO

v
Yo

Of ”?t**(']]:l!l'}]wr 10 oanag

] |

journaled in a rollop bearing in a gleeve 31,

i eylinder head 6. Said slecve is provided

with annular covers 32 and 55, which Dbear
against shoulders formed on the shaft. The

end of the shaft 29 exiend« into the CASING

- Tyund fast upon it is a gear 34, Genr 34 on.

gages with pinion 35, the hub 36 of which
turns ireely on the shaft 37 which is secured
mm the cylinder head 6 and casing 7. Also
on the hub of pinion 35 is a vear 38 whicl,
engages with the pinion 39, which is fast on
the shaft 40. Said shaft extends through
the hollow trunmnion and driving pulley and
carries at its end a lever arm 41, INe. 4,
which is immovably secnred to a bolt on 1 he
bed of the machine by ineans of the rod 42.

It will, “therefore, be mnderstood. that the
‘piion 39 does not rotute, S
~On the shaft 29 in the conjcal separating

vessel BB are a number of fixed collars 43
which carry arms 44 and these ArMs support

hars 45 which in turmn carry the conveying

serapers 46. The salel scrapers are disposed
with their outer odges in proxunity to the
mner periphery of tlie . separating  vessel.
The bars 45 extend through the openine 27
n the ring 26, and the serapers at their ends
meet either ‘the bars 24 o the scrapers 59 as
the case may. be, so that the scrapers 23
through the free rotation of the

particidarly explained hereafter.
An the eylinder head 2 is a Iiquid escape
opening 48 which communicates

annular trough 49 in . which the cylinder 1
#

: . sleeve 21
will also be set in rotation as will be more

with aly - -
110
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freely turns and which has a delivery outlet
at 50. Extending from the interior of the
conical separating vessel B, through the
wall of eylinder 1 is pipe 51, through which

‘the separated solids-are delivered into the

annular fixed trough 52 in which trough
said cylinder freely turns and this trough
in turn communicates with a horizontal
trough 53 in the bed »f the machine. With-
in the trough 53 is disposed a long spiral
conveyer 54, one end of the shaft 55 of which
extends through a bearing in the bed and
carries at this end a sprocket wheel 56, to

which by means of a chain 57 motion 1s
communicated from a sprocket wheel 58 fast

on the hub of the driving pulley 12. The
other end of the conveyer shaft 55 1s jour-
naled in a bracket 65, Fig. 1, and carries a
sprocket wheel 66, from which motion 1s
communicated by chamn 67 to the pulley 20,
which actuates the feed conveyer 19. |
When the driving pulley 12 is set in revo-
Jution, the cylinder 1, as already stated,
turns on its trunnions. In so doing 1t car-
ries the gear 38 around the fixed pinion 39
in a planet movement, thereby causing a
revolution of said gear 38 on its axis 37.

~ The pinion 35 on the same hub as gear 38

35

40

is thus rotated and communicates its motion
30

to the gear 34, and so to the shaft 29 in the
separating vessel B. = '
It will be obvious that certain of the
scrapers 25 in chamber A move around an
axis concentric with the axis of said cham-

ber (or, in other words, of the cylinder 1)

and therefore remove any material which
may be on the inner surface of said cham-
ber, and convey the same toward the conical
separating - vessel DB.
scrapers, however, shown at 59, Fig. 1, which
owing to the eccentricity of the opening in

- ring 26 do not act everywhere around the

49

o0

%3]

60

inner surface of said opening. This 1s.

clearly shown in Iig. 2, where the upper
scraper 59 is shown acting in.close proximity

to said surface, while the lower scraper 59
~ .1s at a considerable distance therefrom. In
 order to insure that all of the surface of said |

opening shall be scraped, I make the incli-
nation of that part of it which 1s not acted
upon by the scrapers 59 coincident with the
inclination of the wall of the separating

“vessel B, and then extend the bars 45 'suﬂ"f-

ciently into the chamber A to allow them

to carry scrapers 60, which act upon said
B As the scrapers 60 overlap the serapers:
59 or the bars 24 carrying said scrapers

part.

59, according to posttion, the motion of ro-
tatin of the shaft 29 is thus communicatéd
to ali the scrapers in the chamber-A.

I will now describe the operation of the

apparatus: The combined solid and liquid

- materials to be separated are fed into the

65

hopper 14 and thence are carried by the ros
tary screw conveyer-19 into the chamher 17

There are certain.

008,940

from which they are delivered through the
opening 18 into the chamber A. This cham-
ber A being a rapidly rotating centrifugal
separating chamber, the liquid and solid ma-
terial will separate more or less completely
and form annuli of liquid and solid material

respectively, the solid material, which 1s
usually the heavier, being next the periphery

of chamber A, and the liquid within the an-

nulus of solid material. The dotted lme
C, in Tig. 1, indicates approximately the
inner limit of the liquid annulus, this limit

being fixed by the liquid discharge opening’

48, through which the liquid overflows into
the trough 49 and thence passes to the out-

let 50. The solid material is moved along

75

80

by the scrapers 25 to the ring 26, and thence -

upward over said ring, by the scrapers 59
and 60, to the conical chamber B. The sohd

material is then moved along the walls of
this chamber B, by scrapers 46, toward the

smaller or outlet end of said chamber. By

the means described the solid material is

moved through and away from the liquid.
‘annulus, liquid ‘which separates from such

solid material after the latter leaves said

liquid annulus flowing backward to the

liquid annulus again. Owing to the eccen-
tricity of the chamber B, the solid material
1s continually carried nearer the axis of ro-

tation, as said chamber revolves with eylin- |

85

90

95

der 1, and thereby the separaticn of the

liquid from the solid material 1s greatly
facilitated and hastened, the solid material

being continually lifted from points. of

oreater eccentricity to points of less eccen-
tricity and so belng carried away from the
liquid very -quickly; the liquid being, of

course, free to flow from points of less eccen-
tricity to points of greater eccentricity. The
solids are projected centrifugally through

pipe 51 to the annular chamber 52 in a
thoroughly dried state. From the chamber
52, they flow by gravity into the trough 53,

and are finally delivered at the outlet end of

said trough. The rod 42 and arm 41 which
serve to hold shaft 40 in fixed position 1s

merely an expedient for doing this; any

cther means to hold said shaft may be em-
ployed. - The chain belt 57 is kept tight by

means - of an idle roll 63 carried on the

swinging shaft 64, said roll resting by grav-

1ty against the belt.

cylinder. 1 1 addition to forming the wall

of chamber A 1s to serve as a balancing de-

vice for the whole. - ' -
I claim: |

1. A centrifugal separator comprising in-

combination -a rotatable vessel adapted to

{ 'separate ‘wet material within it, by centrif-

ugal action, into concentric annuli of liquid
and solid matter, means for moving the

‘solid matter toward the axis while returning

liquid which separates to the liquid annufus

_-.:::a:'nd ~for discharging dried solids from a

100
105
110

115

The function of the .
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point nearer the axis than the said solid an-
nulus, and means for feeding wet material
to be dried into said vessel, the space in said

vessel between said feeding means and said i

annull being substantially unobstructed, said
vessel having liquid discharge means more
ciistant from the center of rotation than said
teeding means. - _

2. .\ centrifugal separator comprising in
combination a rotatable vessel adapted to
separate wet material within it, by centrif-
ugal action, into concentric annuli of lignid

“and solid matter, means for moving the solid

15

matter toward the axis In a direction oblique
fo the axis-1n both lorgitudinal and trans-
verse pianes and meauns for feeding wet ma-
terial Lo be dried iunto said vessel,-the space

m said vessel between said feeding means

cand said annuli being substantially unob-

20 structed, said vessel having liquid discharge

25
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means more distant from the center of rota-
tion than said feeding means,

5. A centrifugal separator comprising in
combiuation a cylindrical centrifugal cham-
ber and a caned cenirifugal chamber com-
municating therewith, the former concentric
with 1ts axis of rotation, said cylindrieal
chhamber being provided with a liquid dis-
charge opening and said coned chamber
being provided with means for discharging
solids, means for removing solids from the
peripheral surface of said cylindrical cham-
ber and advancing the same through said
coned chamber toward the smaller end there-
of while allowing liquid to flow back into
tie cylindrical chamber, and means for feed-
ing wet material 1nto said eylindrical cham-
ber, the space between said feeding means
and the annull within said cylindrical cham-
ber being substantially unobstructed, said

liguid discharge opening being morve distant’

drom the center of rotation of the eylindrical

chawber than said feeding means.

4. A centrifugal separator comprising in
combination a cylindrieal cenirifueal chan-
ber concentrie with its axis of rotation and
an eccentrieally set coned centrifugal cham-
ber comuniunieating {hevewitly, said eylindri-
cas chnber hetny preovided with a hquidd
discharge opening and sauld coned chamber
heing provided with means for discharging
solids, and means for removing solids from
the peripheral -urface of said eviindirieal
chamber and advineing the same throongl)
sald coued chamber toward the smaller end

thereof while allowing hiquid to flow bacle

irto the eyvlindrical chamber.

5. v centrifugal separator comprising in
combination a eylindrical centrifueal chan-
ber concentric with its axis of rotation and
a coned centritugal chamber 1 communica-
tton therewith, said eylindrical chamber be-
ing provided with means for discharging
Ignid at one end and solids at the other and
sald coned chamber beéing provided with

means for discharging’solids, and means for

removing solids from the peripheral surface

of sald evlhindrieal chamber and advancing
the same through said coned chamber to-
ward the smaller end thereof while allowing
Liquia to flow back into the eylindrical cham-
ber, and means for feeding wet material into
satdd eylindrical chamber, the space between
sald feeding means and the annuli within
sald cyhindrical chamber being substantially
unobstructed, said liquid discharge opening
being more distant from the center of rota-
tion of the cylindrical chamber than said
fecding means. .

6. A centrifugal separator comprising in

compination a cylindrical centrifugal cham-

ber concentric with its axis of rotation and
a coned centrifugal chamber in communica-
tion therewith and eccentric to its axis of
rotation, said cylindrical chamber being pro-
vided with means for discharging liquid: at

one end and solids at the other with inter-

mediate means for feeding in raw material,
and sa1d coned chambeér being provided witl
means tor discharging solids, and means for
removing solids from the peripheral surface
of said cylindrieal chamber and advancing
the same through said coned chamber to-
ward the smaller end thereot while allowing
liquid to flow back into the cylindrical cham-

(. A centrifugal separator comprising in
combination a eviiadrical

ber, and an ecccentric eoned centrifugal

chamber and an internally coned annulus

intermediate the nterior surfaces of said
cyhndrical and coned chambers, said sepa-

ator provided with weans for sapplying
material to be treated to the cylindrical
chamber and with means for the escape of
separated liquid and solid materials, and
conveying means for transferring the solid
matertal to the coned chamber and movine
it therethrough. ' -

8. A centrifugal separafor comprising in
combination a evhadrical chamber concen-
tric willy its axis of rotation and a coned

cenirifugal chamberin communication there-

with, conveyine weans for moving solid ma-
terad along the eylindrieal ehamber, and

cther conveying means for moving  solid.

material along the coned chambor.

Do A centrifugal separnior comprising in
combipation o eviindrieal chamber and a
coned centrifueal chamber in connnunien-
(ron therewith, conveying means for moving
solid material along the cylindrical chani-
bev, and conveyinge means for moving solid
materwl along the coned chamber, the latler
conveying means arranged fo drive the

. former.

10. A centrifugal separator comprising in
combination a rotavy centrifugal separaling

drum, means for rotatimg the same, a con-

veyer therein, means for rotating said con-

centrifngal cham-

70
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veyer compuising a st&tmnary shaft concen-
tric with the axis of rotation of the drum,
a -pinion thereon and planetary gearing car-
ried by the drum and rotating around and
driven by said pinion, and means for hold-
ing said shaft and pinion stationary com-
prising a projecting arm and means for se-
curing the same to a fixed point.

11. A centrifugal separating machine

comprising in combination a cylindrical cen- -

trifugal chamber concentric with its axis of
rotation, a conical separating chamber ec-
centrically mounted with respect thereto and
in  open communication ' therewith, and
means for feeding materials Succeazswely
through said chambers, said means compris-
ing means for teedmﬂ* raw materials to one
end of the cyhnducal chamber and remov-
ing solid materials from the opposite end
ot the coned chamber and means for advanc-
ing solid materials from the first stated end

908,049

to the second stated end and means for re-

moving liquid from the first stated end.

12. In a centrifugal machine, means for

forming concentric annuli of separated g3

solids and liquids, means for advancing the
sohds from the solid annulus over the inte-
rior of a.coned surface, eccentrlc to said an-
nuli 1n an annulus eccentl ic to the first stated
annuli, means for delivering separated solids

from the smaller end of the coned surface

30

and means for “delivering separated liquid

from the opposite end of the means for form-
ing concentric annuli. | |
In testimony whereof 1 have signed my

two subscribing witnesses. |
JOHN J. BERRIGAN.

Witnesses:
W, H. Simeman,
Parx Bensamin, Jr.

35
name to this specification in the presence of -
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