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“have mvented anew and useful Improvement

UNITED STATES

PATEN T FFICE.

JONN JOSEPH BERRIGAN, OF EAST ORANGE, NEW JERSEY.

CENTRI-FUGAL MACHINE.

I

SPECIIEOA’“‘ION fermmg part of Letters. Patent No. 689 572, dated December 24, 1901,

Appllcetlnn filed July 2,1901. Serial No. 66,863,

(No model )

To all whom it may concern .
Beitknownthat I,JOHNJ OSEPI—I BERRIGAN,
of East Orange, Essex county, New Jersey,

in Centrifugal Machmee of which the follow-
ing is a speclﬁeatlon |
My invention relates- to centrifugal ma-

- chines for the separation ot solids and | liquids.

10

My invention econsists, broadly, in a cen-
trifugal machine prowded with a separating-

chamber for the combined constituents ro--

tary on its own axis and a rotary support for

said chamber, the axis of said chamber being
dleposed at an angle to the axis of rotation of
said support and included in the same plane,
also a plurality of said chambers symmetrie-

- ally disposed around the axis of said support,

20

also in the arrangement of said chambers in

openings in a ﬁxed core within a supporting

rotary bowl, also in the eembmatwn with
chambers thue arranged, of the w edge, cover,

and feed-ducts, all as helemafter more par‘-]

ticularly pointed out.

In the accompanyingdr awings, Figure 1is

a vertical section of the maehme on Lhe line

11 of Fig. 3. Fig. 2is a detmled view show-

ing the mode of ;]ournelmﬂ in the cover the
shafts of the receptacles for the materials

~ that are separated. Fig. 3 isa plan view with

30

the cover removed. Flﬂ' 4.is a section on the
line 4 4 of Fig.1. Fig. 51is a

- of one of the smd reeeptaclee which I shall

35

4.0

hereinafter call * separating-chambers.” F1g -
Fw' 7isa
Fig. 8 is a see-.
tion of the wedge on the hne 3 8 of Fig. 7.
Flﬂ' 10

6 is a side elevation of the cover.
side elevation of the wedge.

Fig. 9 is a side elevamon of the core.
is a section of the core on theline 10 10 of Flcr

9; and Fig, 11 is an elevation of the feed--
duct and 1133 branches, or, as for convemence

Ishall hereinafter term it, the ‘‘ feed-spider.”

Similar numbers of reference indicate like
parts.

The rotating pmt of the machine includes
the following punclpal portions: First, the
bowl 14; second the core, (separately shown
in Figs. 9 and 10; ) third, theseparating-chain-

bers, one of Whlch 1S slmwn in KFig. 5; fourth

the wed oe,(shown separately in Flgs 7 and 8,)

so fifth the feed-eplder (shownseparatelyin Fig.

a side elevation |
‘preferably, of a single mass of metal 17.

‘inclined upwardly and outwardly.
each opening 21 is a peripheral score or chan-

11 ; elxt,h the coveror hood, (shown separately

in Ifig. 6. ,) and, seventh, the shafts and gears
- _WheIeby the bowl and chambers are rota,ted

The stationary partof the machine includes

‘the standard which supports the moving por-
tions a,nd also the enp on whlch the bowl ro-

fates.

The .5ta,nd.:ud 2 (poruons of which are

‘brokenawayin Fig.1) carries the cup 3,which
may be cast mtemally with it.

ports the step 5, which receives the lower end
of shaft 6, which shaft is rotated by the pul-
ley and belt (shown at 7) and passes through
the hollow shaft 9. Shaft 9 passes thleuﬂ'h

‘the gland 11 instandard 2 and terminates be-
low in the hub of belt-pulley 12, by which

The hub of pulley 121s

pulley it is rotated. |
In the

supported on the hub of pulley 7.

It also sup-

6c

bottom of cup 3 is the outlet-pipe 13 for the '

separated liquid.

T will now deecube the

70

bowl and working portions therein in the or-

der in which thev are assembled.

- The bowl.—As ‘shown at 14, this is a cvlm- |
'-.dmcal vessel having a wide ﬂanﬂ'e 15 at 1ts

upper edge. This ﬂa,nu'e 18 inclined or flares

upwa,rdly and projects both within and with-
out the vertical wallof the bowl. Inthebottom
‘of the bowl is the liguid-outlet 53 and also
smtably-mclmed sockets for the %hafts of the

separating-chambers.
The core, Figs. 9 and 10. —This is formed

upper portion 181s comeal Its lower portion

19 is in the form of an inverted conical frus-
‘tum, having its periphery at the same angle
of inclination as the flange 15 of the bowl, so
‘that the core fits and rests upon sald ﬂann‘e

30 _.

Its |

and is prevented from turning thereon by the o

‘dowel-pins 20, which enter openings in said
ﬁamn‘e

In the. core are as many openings 21
here are separating-chambers, four being

,'hele represented. These openings conform
in shape to said chambers—that is, they are

in the form of a conical frustum hELVIIW‘ aXes
Within

nel 22, which isdownwardly in¢lined, the pur-
pose of whichistoreceive asimilar ly d1eposed
flange on the exterior of the separating-cham-

| ber, as heremaftel deecmbed The apex of

go

93

100




IO

15

20

25

30

35

40

45

50

55

6o

rf.i--j

088,573

the core is cut away, as shown at 23, in order | the shaft 25 of the separating-chamber fed
~ to receive the cap of the wedge, also as here-

inafter described.

T'he separating - chambers.—As shown in
IFig. 5, each of these vessels is in the form of
an inverted conical frustnm 24, fast within
which is a central shaft 25. Kach chamber
has on its inner periphery several upwardly-
extending projections 26. On the exterior of
the chamber is the downwardly -inclined
flange 27, which, as above described, enters
the channel 22 in the opening 21 of the core.
Just below this flange are openings 28, ex-
tending through the chamber-wall and estab-
lishing liquid communication hetween the
separating-chamber and the bowl 14. The
shaft 25 of each chamber carries a gear 29,
and all of the gears 29 engage with a gear 30
on the upper end of the shaft 6. The lower
ends of the shafts 25 enter the inclined sock-
ets, already referred to, in the bottom of the
bowl. Their upperendsare jonrnaled in the
cover, as hereinafter deseribed.

The wedge.—This is also, preferably, a solid
body of metal 31, FFigs. 7and 8. The central
portion 32 forms a pyramidal cap adapted to
it upon the correspondingly-shaped portion
23 of the core. The pyramidal cap carries
four triangular-wedge-shapesd projections 33
o4 35 36, which extend below its base, so that
four recessesor openings 37 38 89 40 are thus
produced.  Around these openings (see Fig.
§8) the interior of the wedge is shaped to fit
the mouths of the separating chambers—that
I3 Lo say, there are four circular depressed
portions, as 41, in each of which there is a re-
¢ess, as 53.  Also passing through the wedge-
wall and in each of said depressed portions
Isan opening, as 42, there beingof course four
such openings, each tapering in eross-section
outwardly. ‘I'be separating-chambers being
in place in their openings in the core, the

‘wedge is placed directly on them, so that the

shafts 25 of the chambers will protrude
through the recesses 37 38 39 40, and an open-
ing 42 will come above each chamber.

T'he feed-spider.—This, as shown in Fig.

11, consists of a central feed inlet-tube 43,
“having four downwardly-inclined branches

44, each of rectangular cross-section and

adapted to fit in the spaces between the pro-

jections 33, 34, 35, and 36 of the core, as
shown in plan in Fig. 3 and in section in Fig.

1. From Fig. 1 it will also be seen that the

end of the branch arm extends inside the sep-
arating-chamber, so that the combined mate-

rials to be separated, entering, as shown by

the arrows, Fig. 1, the central inlet 43, will

pass down and through the four branch tubes

and escape from the end of each into the sep-
arating - chambers, being projected against
the upper portion of each chamber at the
place of maximum eccentricity with respect
to the shaft 6 and in the spaces between the
internal projections 26. In each branch 44

is made an opening 45, through which passes |

by that branch.

The cover or hood.-—-This, as shown in
IFig. 6, consists of a conical piece 46, sur-
mounted by a rectangular tube 47. When
the hood is placed down upon the wedge, the
tube 47 incloses the inlet-tube 43. In the
conical portion 47 are conntersunlk holes 48 to
receive screws 49, Fig.1, which enter threaded
holes 53 in the wedge. In this way the cover
1s attached firinly to the wedge. Also in the
cover are openings 50, each of which rogisters

70
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with an opening 42 of the wedge. Also seated

in the cover are screw-plags 51, Figs. 2 and
6, which receive the journals 52 of the sepa-
rating-chamber shafts 25. These journals
are pins provided with milled heads and
screwed into the shaft ends, as shown in Fig.
2. Theflange around the bottom of the cover
18 threaded to engage with the threaded edge
of the bowl-flange 15. |

In assembling the foregoing parts the core
is first placed in the bowl. The separating-
chambers are then inserted in the openings
provided in the core, with their lower shaft
ends in the socketsin the bottom of the bowl
and their respective gears 29 in engagement
with gear 30. The wedge is then put in place
over core and chambers, and then the feed-
spider above the wedge, and finally the cover,
which when screwed down binds all parts
firmly together. The net result is that al-
though the chambers are free to be revolved
on their individual axes their mouths are
completely closed except at the conjoint open-
ings 42 50, and each conjoint opening is s0

placed as to be above that portion of each

chamber which is nearest to the axis of rota-
tion of the bowl. On the other hand, the
branches of the feed-spider deliver the in-
coming material to that portion of each
chamber which is farthest from the axis of
rotation of the bowl.

The motion of the bowlisone of revolution
due to the rotation of its shaft 6. The mo-
tion of the separating-chambers is the revo-
lntion of each on its own axis due to the ro-
tation of its shaft 25. The chambers being
within the bowl of course rotate with the
bowl; but they have no motion of revolution

‘around the interior.of the bowl, a fact mani-

fest from the journaling of the shafts 25 in
the bottom of the bowl. |
The operation of the machine is as follows:

The combined solid and liquid constituents

to be separated being admitted to the central
feed-tube 43 escapeatthe endsof the branches

30
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44, and by reason of the centrifugal force due

to the rotation of the bowl 14 they are pro-
jected into the separating - chambers 24.
These chambers being eccentrically placed

. with refereénce to the axis of rotation of the
bowl 14 and also inclined, the combined ma-

terials are delivered to the portion of the in-
ner periphery thereof which is farthest from
sald axis of rotation. Also by reason of the

125
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~in symmetrically disposed around the axis
thereof, the said chambers having epenmn'e
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inclination this portion of the periphery is | communicating respeetively with said cham-

adjacent to the upper edge of the chamber..
The said materials are thus deposited be-
tween the projections 26. The liquid con-
stituent escapes from the chamber through
the openings 28 and thence into the bowl 14,
whence it flows through the opening 53 into

the cup 3 and out of the machine by the pipe

13. Inasmuch as the. separating-chambers

are completely covered above, the solid ma-

terial deposited between the projections 26
cannot escape; butasthe chamber rotateson
its individual axis it is carried around be-
tween said partitions until 1t comes opposite

~the openings 42 50. 'Then it escapes from

said opemn@e by the action of centrifugal
force. - The object of the flange or trtmrd 27

‘is to prevent the material escaping at the

openings 28 from working up between the
chamber periphery eud the core.

I claim-— -

1. In a centrifu n'al maehlne arotating sup-
port and -a separ a,tmfr-ehembm carried thel e-

by and disposed eccentrically to the axis of
rotation thereof; the said chamber being ro-
tary on its individual axis and-having said

axis inclined in a plane including the axis of
said support and means for delwelmﬂ* said

constituents into said chamberata pomt far- |

ther distant than said mdlwdudl axis from

said support-axis.

2. In a centrifugal maehme a lotmy Sup-
port and a separatmn'-ehamber carried there-
by and disposed eccentrically to the axis of
rotation thereof; the said chamber being ro-

tary on its 1nd1v1dua1 axis and having sald'

axis inclined in a plane including the axis of
said support and provided with a feed-inlet
for delivering said constituents Into said
chamber and an escape-outlet for the sepa-
rated solid constituent therefrom; the said

escape-outlet being disposed radially nearer
than said feed-mlet to the axis of sald sup-

port.
3. In a centrlfu oal maehlne, a rotm y bowl |

and a rotary eeperatmw chamber disposed

therein, the said -bowl and chamber rotating
on different axes, the axis of rotation of said
chamber being at an angle to the axis of said

bowl and meluded in the same plane, and the
said chamber having an opening in its wall

permitting fluid eommumeatlou with sald
bowl.

4. In a centnfuwal maehme, a roterv bowl
and a plurality of separatm g-chambers there-

in their walls permitting fluild communica-
tion with said bowl and rotatmw about indi-
vidual axes included 1n planes lneludmﬂ‘ the
axis of said bowl.

5. In a centrifugal machine, a 1otary bowl,

a pluarality of sepamtmw chambers therem
individually rotary on inclined shafts con-
verging toward the axis of rotation of said

bowl and a plurality of feed-inlet conduits’

'bers

6. In a centrifugal machine, a rotaly bowl,
a plurality of sepmatmmehdmbers therein, a
cover for sald bowl, and inclined central
shafts supporting said chambers, converging
toward the axis of rotation of said bowl and
journaled at their extremities lespectlvely

| in said bowl and cover.

|
I

|

7. In a centrifugal machine, a rotary bowl,
a cover therefor and inclosed within said bowl
and cover a plarality of separating-cham-
bers, a central feed-inlet duct having branch
ducts communicating with said chambers, in-

clined central shafts supporting said cham-
‘bers and means for rotating said shafts.

8. In'a centrifugal machine, a rotary boW].,
a plurality of separating-chambers rotary on

their individual axes, and a core disposed
‘within said bowl and havmfr openings adapt-

ed to receive said ehambers |
9. In acentrifugal machine, a rotary bewl
a. plul ality of separatmn* -chambers rotaryon

their individual axes and in the form of in-

verted conical frusta, and a core disposed
within said bowl and havmn' openings adapt-
ed to receive said chambers with the axes in
inclined position. . -

10. In a centrlfuwel maehme, the Iota,ly

bewl 14 having upwardly flaring flange 15,

the core 17 within said bowl a,nd supported
on said flange and provided with openings to
receive the separeting—ehembers,.'a,nd a plu-
rality of separating-chambers 24 rotary on

openings.

11. In a eentufuml machine, a 1013&1'_5 sup-
port, a eeparatmﬂ'—chamber rotary on an in-
dividual axis thereon, a feed-duct entering

said chamber and constructed to deliver com-
bined materials to be separated against the
i inner periphery of said chamber and a cover
for said chamber independently carried by

sald support and having an outlet-opening

for the eseape of sa1d separated sohd mate-

rial.

12. In a centrifugal machine, a support ro-

tary on a vertical axis, a eepa,ratmsz -chamber
rotary on an axis mehned to said vertical

axis, a feed-duct entering said chamber and

constructed to deliver eombined materials to
be separated against a portion of the inner

periphery of said chamber farther distant

than said individual axis from said suppors-
ax1s, a cover for said chamber independently
carried by said support and having an out-
let-opening for the escape of said separeted
solid materal.

13. A separating-chamber for centrifugal
machines, in the form of an inverted conieal
frustum hevmn' around its inner periphery in-
ternal pr03e0t1ons 26 dlSposed longitudinally

in said chamber and in its wall openings 28. .

14. A seperatmg—ehambel for centrifugal
machines, in the form of an inverted comcal

frustum hawnn' in its wall openings 28 and

75

30

100

their individual axes and disposed m sald
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LA plumhty of separatlnlmchanlbers rotary on

. their individual axes disposed in said open- |
. ings, a feed-duct having branches extending .
T esSpectwely into said chambers and a cover
independently supported on: said bowl over |
.. said chambers, and having outlets for the es-
- cape of separated sohd matel ml from said
--:--eh&mbers R -
17, Ina centl 1furral mdchme the combum-

20

2%

.. rotary on its 1ud1V1dual axis therein, a cover

. forsaid bowl having onits under 51de a4 Tecess
- or depression adapted to_ receive the open
. mouth of said chamber and pmvxded mth 1n-

o 30

4.

provided with an exterior inclined guard- |
flange 27 secured to its outer perlphely and- -
;extenduw over said openings.

15. In acentrifugal machme Lh(, wmbmaf-

tionofa rotary bowl a fixed core therein hav-.|
. 1Ing openings to receive separating-chambers, |
oA plurahtv of Separatmmehambels rotary on | 1
. their individual axes disposed in said open- |
- ings, and a cover independentlysupported on |
said bowl oversaid chambers and having out-
. lets for the escape of sepamted sohd matel la.l |
| _flom said chambers. | -
16, Ina eentrlfuwal machme, the GOI]]blI]d,- :
- tionof arotary bowl, a fixed core therein hav-
ing openings to leceive separating-chambers,

tlon of a rotary bowl a separ&tmw-chamber

Ieb and outlet openings.

18, In acentrifugal maehme, Lhe combmd,-- |
o tlon of the rotary bowl 14, core 17 therein hav-
. 1ng openings to receive separatmg chambers,
A plurahty of sepa,ra,tlnfr-chambers rotary on |

o ae

their individual axes disposed in said’ open-

. -ings, a feed-duct having branches extending
SENES respeetlvely into said chambers, an ‘inner
—eover or wedge 31 mdependently supported |

689,872

over said chambers and' having openings at
each chamber for the entrance 131161611’1 of the
| feed-duct and the escape of the: hepamted R
qolld material. e - T

19, Inma centufuwal machme the eombma- SRR
“tion of the rotary bowl 14, core 17 therein hav- -
a plumllty of separating-chambers rotaryon - =
their individual axes disposed in said open-
ings, a-feed-duet having branches extending
: respectwely into said’ chambels, an inner '
| ecover or wedge 31 independently supported ;
‘over said chambers and having openingsat
| each chamber for the entrance thel einof the
‘feed-duct and the escape of the separated =
‘solid material, and an outer cover or hood 46~
55
opening and. opemnfrs remsteunw mth smd R
solid escape-openings in Sclld wedge. - g

Ing openings toreceive Sepamtinmch’ambevs,

above said wedge 31 having a central feed-

40

20. In a centrifagal machine, the Gombmft-f R

JOHN J OSEPII BERRIGAN
“Tltnesses o
ROBERT H. HEEP
W, C. TERHUNE.

thIlOf the rotary bowl 14, core 17 therein hav-- - -~
|'Ing openings Lo receive sepdratlnmchambers ' o
| a plurality of separating-chambers rotaryon -
their individual axes disposed in said open-
| 1ngs, a feed-duct having branches extending
'-ilespectwely into: said chambers an inner
‘eover: or wedge 31 over said. (,hambers and -
‘having openings at each chamber for theen- = -
‘trance therein of the feed-duct and the esca,pe- R
|-of the separated solid material, and an outer-- - .
cover or hood 46 carrying said wedn’e 81and

| ;supborted on-sald bowl and h’ai,Vinrr a central: o
feed-opening and openings remstermﬂ' Wlth'; e
ismd sohd eqeape openings in sald wedﬂ'e

70 . If o 3
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