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To all edw;'n» b mar J COTLCEPTL:

- of Orange, Essex eounty, New Jersey, have

5

o
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~Invented a new and useful Improvement in
Centrifugal Machines, of whwh the following

18 a speelﬁeatlen |
My invention relates to a machme for ef- s

fecting by the action of centrifugal force the
seperatmn of the constituents of g fluid mass
and the delivery thereof eontmuously from
the machine during its ‘operation.
Myinvention eons1ets in a ecentrifugal ma-

chine wherein the rotary receiving vessel for

the combined constituents to be separated is
of elongated form, having two opposite sides
plane and par allel and two opposite sides in-
wardly concave; also,in the combination of
such avessel with a rotary drum; also, in the

combination of two such vessels, disposed as
hereinafter stated, in such-a rotary drum;

~also, In a receiving vessel constructed as set
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forth and having a directing inlet and outlet

for the separated materials placed as de-|

scribed, and also in the various combinations
and mechanisms more partleularly pomted
out in the claims.

- Inthe accompanying drawings, Figure 1 is |
- atopview of the upper portion of a eentrlfu-— |
| gal apparatusembodying my invention. Fig.

2 18 a vertical section on the line 2 2, and Hig.

‘3 is a vertical section on theline 3 3,0f Fig. 1.

Similar numbers of referenee mdleate like

| parts
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50 thence flows out through the pipe 16 into any | the dehvery pipe to enter the reeeptaelee, the 100

. : ARzl

4 1s the upper pomon of the etandmd on :
which the machine is supported, which stand-
ard is preferably cast in one pieee with the

cup 5. Within the cup 5 is the rotary drum
6, secured upon the hollow shaft 7. Shaft 7

extends through a gland 8, which rests upon
| and 43.

an annular plate 9,secured tothe top of stand-

ard 4. Beneath said plate is a packing-ring .
- 10, which is received in a recess 11 and which -

beare against the exterior of gland 8.

Wlthm the cup b and 1est1nﬂ‘ on the e‘ld,nd.-
8 i1s a fixed pan 12, having an annular hor1-a

zontal partition 13 ‘The escape-pipes 14 and
15, Fig. 3, which eonvey hquld from the drum
6, pass throu gh the opening in said partition,
so that said hq_md is received in pan 12 and

' | suitable Tecep tacle.
BeitknownthatI, JOEN JOSEPH BERRIGAN |

drum.

| the drum 6.
flange 37, by which it 18 secured. to the corre-

The pipe 17 serves to

AND JOHN BERNSTROM, OF STOCKHOLM, et

drain the cup. 5 of any leakage which may

enter.

Within the drum 6 are two receiving ves- -

sels 18 and 19 for the material to be separ ated

| The receptacle 18 has parallel sides 20 and 21

and rounded or inwardly-concaved ends 22
and 23.

the axisof rotation of the drum. 'The recep-
tacles at their curved end portions are pref-
erably tangent to the inner periphery of said
Kach receptacle is provided with two
partial covers 28, 29, 30, and 31. These cov-
ors are best shown in Fm 3 and are provided
with flanges 32 to fit; within the receptacle.
Covers 08 and 30 extend from the curved end
of the receptacle to the dotted line ¢ d, Fig.

55

: The similarly-shaped receptacle 19
| has parallel sides 24 and 25 and rounded orin-
~wardly-eoncaved ends 26 and 27. The two
| receptacles have their respective sides 20 and
24 in juxtaposition and on opposite sides of

6o '

o

1. Covers 29 and 31 are provided with pro- .

jections @ and b. Spaces at the middle of the

receptacles 18 and 19 (shown at 33, Figs. 3 -
75

and 34) are thus left uncovered. Fr om Flﬂ'e

| 2 and 3 it will be seen that the height of the

wall of the receptacles 18 and 19 is not as

great as that of the wall of drum 6, so that

there is a space 35 above the reeeptaeles 18
and 19 and beneath the cover 36, which closes
The cover 36 ha,s a, threaded

spondingly-threaded upper portion of drum 6,
and a packing-gasket 38 18 inter posed at the
joint. |

- In the central portion of the cover 36 IS a

flanged plug 39, which supports the inlet-tube
This tube earr-ies at itslower end a trans- '+

40. .
verse tube 41, whieh is open at both ends 42
The inlet-tube 40 extends down-

wardly through the opening 33. The trans-

verse tube 41 comes within the receptacle 18
| and is so placed on the tube 40 as that one de-

8o
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livery-outlet, as 43, will direct the discharge

into one end of a recepmcle, as the end 27 of
receptacle 19, while the other delivery-outlet,
as 42, will direct the discharge into the oppo-

site end of the other receptacle, asthe end 22

of receptacle 18. In order toafford space for

95
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upper portion of side Wa,lls 20 and 24 is cut ]

away, as shown in Fig. 2. It will also be no-
ticed that (see Fig. 1) the liguid-eseape pipe

14, which extends th rough the bottomof drum

10
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G, 18 located near the end 22 of receptacle 13
and the liquid- escape pipe 15 near the end 27
of receptacle 19, or, in other words, near the
ends of the 1'eeeptacles toward which ends
the incoming material is directed, as already

described. Alsothrough the walls of said re-

ceptacles, near said ends, are made openings
44 and 45, whereby liquid communication is
established between the receptacles and the
interior of drum 6.

With the apparatus so far as expl uned as-
sume that the drum 6 being in rotation a liqg-
uid is introduced into 1*er'epmcles 18 and 19
through inlet 40.
druam 6 through the openings 44 and 45. In
that drum by the action of centrifugal force
it will form a ring against the inner circular

- periphery of said drum. The inner perime-

30

ter of the ring may be represented by the dot-
ted cirele ¢ of Fig. 1 and the dotted lines e of
Fig, 2. (/onsuleyt now for convenience only
one of the receptacles 18 and 19—say the re-
ceptacle 19. Theringof liquid will be within
that receptacle at the end 26 and will occupy
the crescent-shapedspace between the curved
inner perimeter and the arc f g, the points f'g
marking the place where the circle ¢ inter-
sects the receptacle-wall. FKrom ¢ around to
iv the ring will be wholly away from the side
wall 25 of receptacle 19, while from /7 around
to 2 the receptacle 19 will be immersed in a
ring; but as between these points the wall of
the receptacle is imperforate and, moreover,

is surmounted by the cover 30 the ligquid of

- 1he ring cannot get into that receptacle at

40

45
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‘be substantially dry.

that end so thatasa net consequence the only
part of the ring not within the drum 6 which
1s actually within the receptacle 19 is that
which 1s included in the space of crescent-
shaped outline bounded by the are f ¢ and

the curved inner perimeter of the wall of said
receptacle outside of said are. All the rest
of the inner perimeter of that receptacle will
In receptacle 18 simi-
lar results will follow—that is to say, at the
end thereof toward which the material is di-
rected from the inlet 42 a crescent-shaped part
of the liquid ring will exist, this crescent-
shaped part bemw included between the are
7 k of eircle e and the inner perimeter of re-
ceptacle 18 outside of said are; but every-
where else inside that receptacle the Inner pe-

. riphery will be dry, or substantially so, so

60

‘that as the ring is produced by the rotation

of the appar atusit is impossible for the liquid
to run centripetally away from the position
which 1t takes in the ends 22 and 27 to other
parts of the receptacle. Moreover, the thick-

~-ness of the ring, measured radially, will be

determined by the positions of the escape-out-
lets 14 and 15. This being understood, I re-
sume the explanation of the mechﬂnism.'

This liquid will enter the

to the belts 65 and 04.

685,559

Within the hollow shaft 7 is a solid shaft
46, which on ils upper end and within a recess
formed in the bottom of the drum 6 carries a
gear 47. In the middle of each receptacle 18
and 19 (see I'ig. 2) there are vertical shafts
48 and 49, aml these shafts are journaled at
their upper ends in the projections « b of
covers 29 and 31 and at their lower ends ex-
tend through the bottom of the receptacle 18
and reeeptacle 19 and are stepped in the bot-
tom of the drum 6. DBelow the bottom of re-
ceptacle 18 and receptacle 19 these shafts
carry gears 50 and 51,
the gear 47 on shaft 46, and in this way when
the shaft 406 1s rotated said gears 50 and 51,
and hence shafts 48 and 49, are also rotated.
The shaft 49 carries two sprocket-wheels 52
and 53. Shaift 48 carries two sprocket-wheels
54 and 55. In the receptacle 19 are vertical
shafts o8 and 59, pivoted at their ends, re-
spectively, in the covers and in the bottom of

sald receptacle. Kach of these shafts car-
ries two sprocket-wheels—that is tosay, shaft
58, Fig. 3, carries the sprocket-wheels 60 and
6‘1. Shafb 59 carries two sprocket -wheels,
one of which is shown in Fig. 1 at 62. A
chain belt 635 -extends over the sprocket-
wheels 60 and 62 and the middle sprocket-
wheel 54 (see Fig. 1) and engages with the
sprockets of all three wheels. A similar belt
64, also in receptacle 19, extends over the

sprocket - wheels 61 and 55 and a second

sprocket (not shown) onshaft 59. When the
middle sprocket-shaft 48 is rotated from shaft
46 1n the manner already deseribed, it im-
parts through its sprockets 54 and 55 motion
Iixtending between
these belts 63 and 64 are Selapmn'—blades 68,
Irig. 3, preferably placed at equal m‘rewnl&
The outer edges of these blades are in prox-
1mity to the inner perimetrical wall of the re-
ceptaclie 19, so that when said belts are set
in motion these blades will act upon any ma-
terial which lies against that wall to trans-
port it along the wall- from one place to an-
other. A precisely similar arrangement of
sprocket-wheels and belts is present in re-
ceptacle 18 and needs no special description.

At the end 26 of the receptacle 19 there is
a vertical slot 66, Fig. 3. In the wall of the

drum 6, oppomte to the slot 606, 18 a shorter

slot 67. Interposed between the exferior of
the receptacle 19 and the wall of the drum 6
18 a plate 68, in which there is a conduit 69,
connecting the slots 66 and 67. Also in the
plate 63 are openings 70 and 71, which permit

of free circulation of liquid within the drum

from one side of that plate to the other. In
the end 23 of the receptacle 18 there is an
opening 72, similar to 66, and opposite to it
in the wall of drum 6 there is an opening 73,
similar to 67, and between the receptacle and
wall there 1s a plate 74, .similar to 68, and
having openings therein similar to 69, 70 and
71. The opening 66 in receptacle 19 and 72

1n receptacle 18 are for the eseape of the solid

which engage with
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- to be treated 1is continuously introduced
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- thesame and have there made certain claims

- ture herein disclosed.
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-19 at the end 27.
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eonstituent of the fluid mass, which mass is
treated In the operation of the machine in

"the manner now to be described.

Liquid is first introduced through the in-
let-pipe 40 until the ring already desombed
1s produced against the inner periphery of
the drum 6, and then the combined material

through the pipe 40 and is ejected by centrif-
ugal force through the openings 42 and 43.
That coming from the opening 43 is thrown

against the inner perlphery of the receptacle

ing 42 is thrown against the inner periphery
of receptacle 13 at the end 22, The liquid

contained in these masses within the recep-

tacles 18 and 19 drains off through the pipes
14 and 15 into the pan 12 and escapes at the

outlet 16, leaving the solid adherent upon the !

inner per1phe1 y of receptacle 19 between the
points fand ¢ and in receptacle 19 between
the points 7 and k. This solid is at once re-
moved by the traveling blades 65 and is car-
ried over the dry surfa.ee within the recep-
tacles until it reaches the outlet 72 in recep-
tacle 18 and the outlet 66 in receptacle 19.
From these outlets it is discharged by centrif-
fl“‘d,l force into any suitable receptacle placed
or it.
For the sake of simplicity I do not show

herein any receptacle for the solids; but of

course in practice it wounld be desirable to pro-

vide some well-known mechanical means for |

recelving the ejected solids and conveying
them contmuously to any desired plaee from
the machine,

In another apphootlon for Letters Patent, '
Serial No. 38,470, series of 1900, filed Deeem-.
, 1900, I have fully set forth my afore-

ber 5
sald plmelple and a construction embodying

which broadly cover and include the strue-
It 18 therefore to be
understood that the subject-matter of said
claimsinsaid applicationisnot herein olalmed

- by me.

55

6o

I claim—

1. Inacentrifugal machine, a rotary drum,
a receiving vessel therein for the combined
materials to be separated; the perimeter of
sald drum being a circle and the perimeter of
sald receiving vessel in a plane at right an-
gles to the axis of rotation, having a major
and a minor axis; the said ma;]or axis coin-

ciding with a chord of said circle, substan-

tlally as described.

2. Inacentrifugal machine, a rotary drum

and two receiving vessels therein for the com-
bined materials to be separated; the perime-
ter of said drum being a elrcle and the pe-
rimeters of said receiving vessels in a plane

~ at right angles to the axis of rotation each

............

hovmﬂ' major and minor axes; thesaid major
axes reepeotwely coinclding with parallel
chordsand the said minor axes comeldm g with

a diameter of said circle, subetantmllv as de- | ents to said receiving vessel 18

scribed,

That coming from the open- |

|

)

'

3. In a centrifugal maehme a rotary dram,

a receiving Vessel of elonﬂ'ated form dlspoeed

within and havmo' 1ts major axis extending.

200 S
S >

70 :

transversely said drum and its opposite ends

located at or near the wall thereof; one of said

ends having an opening for estabhshmcr lig-
uid ecgmmu HIGELHOH between vessel and dru m.

4. In a centrifugal machine; a rotary drum,

a recelving vessel of elonn'ated form dlsposed

within .f:md having its major axis extending

‘transversely said dru m and its oppostte ends |
located at or near the wall thereof, one of said

ends having an opening for estabhshmn* liq-

75

80

nid eommumcatmn between vessel and dx um
and a feed-duct entering said vessel and con-
structed to direct the materlal into smd laet-. |

named end.

5. Ina centrifugal maehme a rota,ry dram

and a receiving Vessel for combmed solid and

nid formed within said drum by oentmfun‘al

vent llqmd communication between drum and
receiving vessel and provided with an outlet-

opening Tor the separated solid, and the other
end having an opening between receiving ves-

sel and drum and an opening for the escape

of liquid from the apparatus, means for di-

-11qu1d conetltuents to be sepa,rated the said

receiving vessel being elongated in form and

| having its ends extendmwmto thering of lig-
9o

i force; one of said ends being closed to pre-

95

recting the combined constituents mto said

last- named end, and means for conveying the
solid oonetltuent from said end to said outlet-
opening, substantially as described. -

160

6. In & contrifugal machine, a circular ro-

disposed within said vessel and having their

'ta,ry drum, two elongated receiving vessels
for the combined constituents to be eepdrated B

108 .

ends tangent to the inner circular perlphery";'_

thereof, and means for discharging oneof said -
constltuents after separation through oppo-

site endsof said receiving vessels and through
the wall of said drum subst&ntmlly as de-';_

seribed. -
7. In a centrifugal meehme, a circular ro-'

I10.

tary drum, two elongated receiving vessels

for the combined constituents to be separoted )
| disposed within said drum and having their
ends tangent to the inner circular periphery

thereof, and means for introducing the com- =~
bined oonstltuents at opposite ends of said

receiving vessels respectively and means for R
120 -

dlscha,rrrmn' one of said constituents after sep-
aration at the opposite ends of said 1eeew1nn'
vessels, substantially as described. -

8. In a centrifugal maehme, a circular ro-
tary drum, an elongated receiving vessel 18

for the combined constituents to be eeparated
having at one end 29 an escape-opening 72

5

extending through said drum, and near the
opposite end 28 an escape- openmcr 14 also ex-

tending through said drum, and an opening

44 commumoatmﬂ' with the interior of said

drum, and an mlet duct 42 constructed and
arranged to deliver said combined constitu-

ag described.

1'30",:_

eubsta,ntla,lly' o
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9. In a centrifugal machine, a circular ro-
tary drum, an elongated receiving vessel 13
for the combined constituents to be separated
having at one end 29 an escape-opening 72
extending through said drum and provided
with & cover 31 at said end and near the op-

posite end 28 an escape-opening 14 also ex-

tending through said drum and an opening 44
con*utl:m1:11(3:;1;‘01[1fr with the interior of said drum
and a delivery-duect 42 constructed and ar-
ranged to deliver said combined constituents

to sald receiving vessel at end 28 snbs‘ran—l

tially as descr 1bed
10. Ina centrifugal machine, a circular ro-

tary drum, an elongated vessel 18 for solid

o | | - 685,559

and liquid constituents to be separated hav-

ing near its ends 28 and 29 openings 14 and
72 extending through said drum,

and near
the end 28 an opening 44 communicating with
said drum, a delivery-duct 42 constructed and
arranged to deliver said solid and liquid ¢on-

20

stituents to said vessel at end 28, blades 65

sel 18; the said blades operating to transport
the solid material deposited at end 23 to the
outlet 72 at end 29, substantially as described.
| JOIIN JOSEPH BLRRI(:AN
Witnesses:
JOHN S. PAUL,
ROBERT . HEEP.

and movingsupports therefor within said ves-

25
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