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To all whom it may concern : ,

Be it known that I, Jomux:J. Berrican, a
citizen of the United States, and a resident
of Orange, county of Essex, and State of
New Jersey, have invented certain new and
nseful Apparatus for Separating Solids and
Liquids and Washing or Otherwise Treat-
ing the Separated Solids, of which the fol-
lowing is a specification.

My invention relates to apparatus for
separating liquids and solids and washing
or otherwise treating the separated solids,
through the agency of “centrifugal foree.”
This washing or -treating is performed by
first separating, by centrifugal action, the
greater part of the liquids from the solids,
and then passing the resulting solids cen-
trifugally through a wall or walls of liquid
suitable for washing or otherwise treating
the said selids, and finally separating the
solids from such washing or treating liquid.

My invention consists in apparatus com-
prising a primary centrifugal separating de-
vice having in connection with it means for
forming an annulus or a plurality of annuli
of washing or treating liquids, and means
for throwing separated solid material cen-
trifugally through such annulus or annuli
of washing or treating liquids.

The objects of my invention are (o sepa-
rate solids from liquids efficiently and to
wash or otherwise treat the separated solids,
finally treating the golids in such state of
dryness as is desired, and to make the appa-

5 ratus simple, effective, and economical, and

of large capaecity. _

The accompanying drawings illustrate
certain forms of apparatus embodying my
invention.

In said drawings: Fignre 1 shows a ver-
tical axial section of a horizontal type of
machine adapted for carrying out my in-
vention, and Fig. 2 shows a simifar section
of a vertical type of machine for the same
purpose. - Fig. 3 shows a detail axial seetion
on a larger scale, of the concentric pas:
of the apparatus of Fig. 1. The suid
chines ave of the type illustrated in sy ap-
plication Sr. No. 286,193,

horizontal type of machine (which is, in
general, the type of machine preferably em-
ployed when there are to be a number of
separations or washings or dryings, or where
high capacity is desired), 1 designates a
separating cylinder or drum having heads
2 and 3 gnd journals 4 and 5 mounted in

drum 1s -mounted for rotation. Both of
journals 4 and 5 are hollow, journal 4 hav-
Ing within it a supply-passage leading from
a hopper 8 to a delivery-chute 10 within the
first chamber 1% of drum 1. A sunitable con-
veyer 12 serves o convey the mixed solids
and liquids from the hopper to tiis delivery
chute and so to deliver the mixture to be
separated into-the first chamber of the ap-
paratus.

The interior of drum or chamber 1 is
divided  into a plurality of chambers, (11,
13, 14 and 15, in the construction shown) by
means of partitions (16, 17, 18 and 19, in
the construction shown), said 'partitions
having in them central openings 20 through
which the solid material may be passed
from one chamber to ancther. There may
be as many of these partitions, and cham-
bers in the drum, as the treatment of any
particular material may require or may
seem desivable. In the construction shown,
the partitionsare conical; that is to say, their
surfaces are inclined toward the axis of ro-
tation; and to move the solid material to-
ward and up these inclined surfaces J pro-
vide conveyers 21, one for each such cham-
ber, mounted on a-conveyer shaft 22 pass-
ing through the hollow journal 5 of the
drum, and arranged to be rotated at a speed
different from {and usually less than) the
speed of the drum. T have shown belt
wheels 23 and 24 for rotating the drum 1
and the conveyer shaft 22 respectively; but
any suititble means for rotating said drum
and shaft miay be emploved. The shaft 22
is hollow, and zerves as means for supply-
g o one or more of the chambers 18, 14

totherivise tréating the solid material.  Such

- Referring first to Fig. 1, illustrating the

bearings in standards 6 and 7 whereby the -
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hquid is snpphcd to the shaft by means of

- pipes 253; and the shaft is prm'ldod within

the several chambers 13, 14 and 15, or such
of said chambers as it may be desired to
introduce liquid. into, with Dranch pipes 26,

-provided with 1‘9”(’]&“1\0' valves 27, Suit-
able hand-holes 98 are pm\'lde(l througl
which aceess may be had to said valves to

open or close or regulate them. The final

chambier; 15, is provided with a radial dis-

charge passage 29 for the solid material;
and smrounding t}e druom is an annular
trough 30 for receiving the solid mate erial
<11\(11-110<‘«l from this passage 29. Ifor re-
celving and colleating “the {imd discharged
from the various clmrnbms 11, 13, 14 and 1 15,
I provide other annular tmughs or ¢ham-
each about opposite one of the
said chambers.  These  lquid-collecting
chambers ave of different construetion from

the chambers for the same purpose shown in’

my above entitled applications, in that they
Aw provided with internal {Lmﬂes, 32 and
; Jorming an inner annular channel 34,
to which the ouly entvance is the narrow
space hetwéen the flanges 32 and 333 and
lLiquid dizcharge pipes, 35, project from the
several chambers 11, 13, 14 and 15 through
suelrspace hetween the flanges 32 and 33 of
the corresponding ehamber 31, s0 as to dis-
charge liquad into the inner channel 84 of
that chmber. This eonstruction effectively
preciudes escape of the liguid from - these
(]h!lll[)(‘]ﬁ 81 except inlo the wsual discharge
pipes 36 with which these chambers 31 are
provided. The pipes 35 project within the
drom to points bevond the normal level of
the annuli of solid material in the drum;
but not beyond the normad tquid ievels of
said anuuli; so that practically only liquid
escapes into the chambers 31
The method of aperation of this appa-
ratus ix as follows: T hc mixture containing
‘he solid material to be treated s fod from
i hopper into the first chamber 11, of the
ditm, and forms theroin an annulus, of which
the solid matevial (supposing, as is usually
the case, that the solid material is the
heavier) forms an outer layer and the liquid
an inner layer. The liquid fron this an-
nulus continually eseapes throngh pipe 53
into the first chamber 31. The solid ma-
terial in the annulus Is continually moved
forward hy the conveyer, toward and up the
first conical partition. 16, mueh, if not prac-
tieally all, of the liguid separating from the
solid material during the passage of the
Tatter up this ])dl(ltl()]l 16, and ﬂmvmov back
into the annulus in chamber 11, The solid
material is foreed b\' the conveyer through
the central orifice in partition 16, and is at
once thrown centrifugally to the outside of
chamber 13, passing through the annulus of
liquid in said chamber, if there be any there,

“he regulated

1,062,218

~and then being carried up the second parti-
“tion.

17, in like manner, and ‘so on, until
finally the solid material is dxscharﬂed into
annniar chamber 30.”

Sinde each - pipe 2060 s+ provlded w1th a
valve, by which the flow of liquid.into -the
mnespnmlnw chamber of the "drufii may .
as desired or prevented alto-
gelher a wide variation of operations is pos-
sible " with ‘the same apparatus. For e\:-

awmple, it liguid be aduntted from shaft 2

into_each of chambers 13, 14 and 15, the
=olid material will be subjected to three suc-
cessive washings or other treatment by such
liquid in the said chambers, with more or
less complete - drving between the several
treatments and with a final dryving during its
passage up. the. laxt parhtmn. 19, toward
the discharge 29, T liquid is ;ulmlttul from
the hollow shaft to only chambers 18 and 14,

‘the matevial will be subjected to two sue-

cessive dryings; and if liquid is admitted
from said shaﬂ onh to chamber 13; the ma-
terial will be sn bjected to three sticeessive
dryings, which will, in wiost cases, result in
the thorough drying of even most difficult
materials.  If liquid is admitted: from shaft
22 into chammbers 14 and 15 only, the solid
material is subjected, in chambers 11 and 13,
to two suceessive separations from the hqmd
with which it wasx mixed initially, followed
by . treatment as above deseribed in cham-
hers IE and 153 and if lquid is admitted
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Tfrom .sn‘nt 23 into chamber 14 only, the solid -

material is subjected to sm(es\ne separa-

tions in chambers 11 and 13, followed by

treatment in chamber 14, .md by successive

dryings in chambers 14 and 15, Since, as

above stated, the number of these chambers

may be increased or decveased as desired, it

is obviously possible to subject the solid

material to- any desired number of ‘separa-

tions from the liquid with whicl it is mixed

initiatly, followved by any désived mmber of
washings or other treatnient with liquid, and

followed again by any desived: number- of”
successive dryings.

It s ol)uoubly p(h\lbl(, to supply dif-
ferent’ liquids to the various ‘chambers 13,
I and 155 and this T have illustrated in Fig,
I, in which T show the shaft 92 as provided
with concentric passages 37, 38, and 39,
communicating through pipes 26 each with
a partienlar chamber of the drum 1.

The vertical form of machine shown in

Fig. 215 in principle the same as that shown

1: and in general, in machines of
it is a matter of indifference, theo-
retically, whether the machihe be set to re-
volve on ‘a horizontal, inclined, or vertical
axis; gravity having little-or no perceptible
inflnence on the rapl(lly rotating material,
Mechanical considerations usually render
the hon/ontal type of machine preferable.

in Fig.
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however, particularly when the drum is to

" be of large size or considerable length or is
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to provide for a number of sucecessive op-
erations. In the vertical form of machine
shown, I have shown the material to be
treated adimitted at the top through pipe 40
and the solid material discharged at the ]
bottom; the liguid being discharged into
concentric pans 41. The drum is here ro-
tated by a vertical shaft 42, through which
the washing liquid or other liquid is sup-
plied, as in the horizontal form of machine.

The washing or other action of liquid on
solid material obtained by throwing the
solid material centrifugally through a wall
of liquid, as in this machine, is a particu-
larly effective action, so far as action on the-
surface of the particles of the solid material
is concerned, and has the advantage, for
many processes, that contact of the liguid
with the solid material is brief at the most.
For example, in purifying sugar, the passage
of the sugar crystals through the wall of
washing hiquor suffices to cleanse the crystals
instantly of molasses or other impurities
carried by them, while the crystals are in
contact with the washing liquor for too brief
a time to permit any material solution
thereof. As usual in sugar purification, the
liquid supplied to the different chambers,

- 13, 14 and 15, may be sugar solutions of dif-
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ferent degrees of strength and purity. The
treatment may be carried on in such manner
that while the crystals are thoroughly
cleansed, there is practically no breaking of
the crystals themselves. The same consider-
ations which malke my said apparatus par-
ticularly applicable to sugar purification,
also make it particularly applicable to the
purification of salt and like substances.

It is obvious that I may so construct the.
separator as to combine the features of con-
struction and operation above described
with those of an eccentric separator such as
shown, for example, in my Patent No.
827,908, dated August 7, 1906. The method
of and means for doing so are obvious, and
hence I will not particularly describe and
illustrate them herein. '

If desired, the liquid supplied to cham-
bers 18, 14 and 15, or either of them, may be
acid, alkali, cyanid solution such as used in
the extraction of precieus metals from their
ores, and various other ehemically active
liguids. And in like manner a great variety
of solid materials may be treated by, the
above process and in the above apparatus.

I do not in this application claim the
process carried out in said apparatus com-
prising effecting more or less complete sepa-
ration of the solid from the liquid by cen-
trifngal action, and then passing the so-
separated solid material centrifugally
through a layer of another liquid, as this

8

method is claimed in my application filed
March 6, 1908, Sr. No. 419,487, of which this
present application is a division. .
What 1 claim is+— :
1. In a centrifugal separator, a rotating
drum having its interior divided longitadi-

nally into a plurality of chambers, means

for supplying material to be treated to -one
of said chambers, means for conveying the
material from one chamber to another suc-
cessively, and means for supplying liquid to
one of said chambers,

2. In a centrifugal separator, a rotating
drum having its interior divided longitudi-
nally into a plurality of chambers, means
for supplying material to be treated to one
of said chambers, means for conveying the
material from one chamber to another sue-
cessively, means for supplying liquid to one
of said chambers, and means for separating
such material from such liquid.

3. In a centrifugal separator, a rotating
drum having its interior divided into a plu-
rality of chambers, means for supplying ma-
terial to be treated to one of said chambers.
means for conveying the material from one

.chamber to another successively, means for
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supplying liquid to one of said chambers,

and means for discharging liquid from cer-
tain of said chambers. : ’

4. In a centrifugal separator, a rotating
drum having its interior divided into a plu-
rality of chambers, means for supplying ma-
terial to be. treated to one of said chambers,
means for conveying the material from one
chamber to another comprising a conveyer
having a hollow -conveyer shaft, said shaft
having a connection to one of said chambers,
and means for supplying liquid to said
shaft, ‘

5. In a centrifugal separator, a rotating
drum having its interior divided into a plu-

95

100

105

rality of chambers, means for supplying ma- -

terial to be treated to one of said champers,
means for conveying the material from one
chamber to another comprising a conveyer
having a plurality of liquid passages each
communicating with one of said chambers.
and means for supplying liquid to said pas-
sages. , :

6. In a centrifugal separator, a rotating
drum having its interior divided into a plu-
rality of chambers, conical partitions be-
tweer! said chambers, having central open-
ings, means for conveying the mate,ial from
one chamber to another comprising a con-
veyer, means for supplying material to be
treated to one of said chambers, and means
for supplying liquid to another of said
chambers.

7. In a centrifugal separator, a rotating
drum having means therein for the separa-
tion of liquids and solids and having means
for the supply of material to it, and a liquid
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discharge, and means for receiving the dis- * In testimony whereof T affix my signature
charged liguid comprising an annular cham- | in the presence of two witnesses.

ber surrounding said dr'urm and having 2‘111‘ JOIN J. BERRIGAN,
annular inner passage with a narrow annu- v

lar epening thereto; the liquid discharge of

sald drum comprisig a pipe arvanged to,

deliver through said narrow opening.

Witnesses:
Frank K. Rarraan,

L. M. Marsrn,




