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To all whom it may concern:

Be it known that I, JosepH AVRUTIEK, 2

citizen of the United States, residing 'in -

Yonkers, in the county of Westchester, in
the State of New York, have invented cer-
tain new and wuseful Improvements in
Methods of and Apparatus for Separating
Liquids and Solids, of which the following
is a specification. .

The present invention relates to an im-
provement in methods of and apparatus for
separating liquids and solids.

Although the method and apparatus of

.the present invention are adapted for the

separation of the liquid from the solid con-
tent of materials or substances of all kinds,
whether organic or inorganic, the invention
will be described in connection with the
separation of the molasses residuum from
the crystallized sugar in the manufacture
of sugar. It will be understood that the
selection of the step in the sugar making

- industry of separating the molasses from
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the crystallized sugar to illustrate the prin-
ciples and features of the invention is made
only for the sake of convenience of descrip-
tion, and that the invention is not to be
limited to this purpose, inasmuch as it is
equally applicable to the separation of all
kinds of liquid from solid matters.

.In the manufacture of sugar, the juice-

which has been extracted from the fruit, the
beet-root, or the cane, is boiled until the
sugar content is in a crystallizable stage.
The syrup obtained by the boiling consists

of two elements,—sugar and molasses. . The

molasses residuum is next separated from
the sugar crystals. This is commonly ef-
fected by the action-of centrifugal force.
As this method of separating the liquid and
solid content of the sugar syrup is commonly
practised at present, the syrup is introduced
into a rapidly revolving cylindrical drum or
basket having a solid bottom and perforated
sides. Under the action of the centrifugal
force, the liquid molasses is forced through
the perforations and the sugar crystals ar-
range themselves in an annular ring or hol-
low cylinder within the inner periphery of
the dirum. Inasmuch as the centrifugal
foree is strongest at the outérmost layer of
sugar crystals, that is to say, those piled
against the perforated sides of the drum, the
molasses is more guickly separated from the
outermost layer than from the inner layer
of crystals. This permits the crystals of the

. Specification of Letters Patent.

Patented Nov. 30, 1920.
1919, Serial No. 308,227.

oufermost layer or layers to pack together

closely, thereby materially retarding the
passage of the molasses being separated
from the inner layers. The fact that the
inner layers of the crystals are subjected to
a much weaker centrifugal force than the
outer layers, and the fact that the solidify-
ing of the outer layers of the crystals (the
longer the operation the greater the solidi-
fication) results in an inecomplete and only
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‘partial separation of the molasses from the -

inner layers of sugar crystals.
shown by the fact that when the contents of
the drum are removed, the inner layers of

crystals are quite moist and easily removed, .

whereas the outer layers of crystals are quite

"dry and imimovable. - The inefficiency of the

present method of separating the molasses
from the sugar crystals seems to lie in the
fact that when the syrup is forced against
the side walls of the drum, the sugar crystals
arrange themselves in layers or rings and
having once assumed these positions main-
tain them without relative movement or
change of position. Hence the crystals far-
thest from the center of the drum are sub-
jected to a greater centrifugal force than
the crystals nearer the center of the drum.
. Consequently; a thicker film of molasses is
permitted to remain on the crystals nearer
the center of the drum. Another disad-
vantage in the present method of separating
the molasses from the sugar crystals is the
fact that the operation is intermittent. and
consumes an unnecessary amount of time
and labor, due to the fact that the attention
of an operator is required to introduce the
syrup into the drums and to remove the
dried sugar crystals therefrom.

One object of the present invention is to
produce a method of and apparatus for sep-
arating liquids and solids such that the sep-
aration: of the liquid and solid contents of
any material or substance, organic or inor-
ganic, will be completely, thoroughly and
quickly effected. In accomplishing this ob-
ject, one feature of the invention consists in
subjecting all parts of the substance equally
to the liquid separating action. Another
feature of the invention consists in subject-
ing the substance to a successive and in-
creasingly stronger and more vigorous ap-
plication. of the force separating the liquid
from the solid content of the substance until
the solid content is completely divested of

“the liquid. If the substance operated upon
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is the syrup obtained by boiling sugar-con-
taining juice, the relatively fluid syrup is
first subjected to a moderate liquid sepa-
rating force sufficient to remove the greater
part of the molasses from the sugar crystals.
The sugar crystals, coated more or. less
thickly with the molasses, are then rear-
ranged in position and subjected to a greater
liquid removing force, the latter being
availed of to rearrange the positions of the
sugar crystals. The sugar crystals which
are now only covered with a very thin film
of molasses are again rearranged in position
by the liquid separating force and subjected
to a still greater liquid separating force. If
the successive actions or operations to which
the syrup and afterward the sugar crystals
have been subjected have not proved suffi-
cient for the purpose  of thoroughly and
completely divesting each sugar crystal of
its film of molasses, the successive operations
of rearranging the sugar crystals and sub-
jecting them to increasingly greater liquid
removing force are continued until the sugar
crystals are. thoroughly dry. In the mean-
time, the molasses separated out from the
sugar crystals is conducted into a separate
receptacle. ‘

A further object of the invention is to
produce a method of and apparatus for sep-
arating liquids and solids such that the op-
eration of separating the Iquids and solids
may be performed continuously and auto-

"matically without requiring the attendance

of an operator to introduce the syrup into
the receptacle where the operation of sep-
arating the liquid from the solids is per-
formed, and such that when the operation is
completed, the services of an operator in re-
moving the dried solids from the receptacle
before a fresh supply of material is intro-
duced are dispensed with. This object is
accomplished by arranging the receptacle

“or receptacles, in which the operation of

separating the liquid from the solid is per-
formed, in such manner that when the liquid
is partially separated from the solid, the

solid content 1s then removed to another

receptacle, its position during the removal
being completely .changed automatically by
the action of the liquid separating force.
‘This mode of operation is continued. auto-
matically until the liquid is completely and
thoroughly separated from the solid, the
separating force serving not only to auto-
matically feed the solid content of the sub-
stance being operated upon from one recep-
tacle to another, so that it may be subjected
to an increasingly stronger liquid separating
force, but also serving to conduct the lquid
content into a separate receptacle. The re-
ceptacles in which the liquid separating op-
eration takes place are so arranged that the
feed or flow of the substance operated upon
through them is continuous. The partially

.cupy t
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treated substance in the first receptacle, as
soon as it is discharged therefrom into the
second, is replaced by fresh material; and, in
like manner, as the substance being treate(
in any given receptacle is discharged there-
from, its place is taken by a fresh supply
from the preceding receptacle. Thus, the
feed of the substance through the apparatus
is automatic and continuous, it being only
necessary to keep a constant supply of ma-
terial passing into the first receptacle.

In the accompanying drawings is illus-
trated a form of apparatus suitable for prac-
tising the method of the invention. Figure
1 is a vertical section through the appara-
tus; Fig. 2 is a section taken on the line
2—2 of Ifig. 1; and Fig. 3 is a section taken
on the line 3—3 of Fig. 1.

The apparatus illustrated in the drawings
for practising the method of the invention
comprises a set of drums or baskets con-
centrically arranged. For the sake of the
convenience of mechanical construction, the
drums are superposed one above the other,
although they can also be arranged to oc-

I%e same plane, The number of drums
or baskets employed will depend upon the
number of successive operations required to
thoroughly separate the liquid and solid con-
tent of any given substance. In the appa-
ratus illustrated, there are four of these con-
centric and superposed drums, indicated
generally at 5, 6, 7, and 8. The topmost
basket is cylindrical in form and the others
generally conical, and each basket comprises
a solid bottom portion 9 and perforated side
walls 10. The bottom of each drum is pro-

“vided with a hub 11 mounted on the slightly

tapered lower end 12 of a verfically ar-
ranged shaft 13, depending from an electric
motor 15. The shaft 13 is so connected with
the motor, as by a flexible coupling, that the
drums are self-balancing. The centrifugal
action on the drums having a tendency to
lift them, the shaft is provided with the
tapered portion so that the drums will not
shift. The drums are secured in position by
a nut 16. On the inner periphery of the
perforated walls of, each drum is provided
a fine wire gauze 17. Below each drum is
arranged a syrup or liquid receiving pan 19
The bottom pan 20 serves as a receptacle to
receive the liquid from the pans arranged
above it, and is provided with a discharge
pipe 21, which conveys the liquid from the
apparatus. The bottoms of the three upper
pans are provided with an open central por-
tion 22. This open portion 22 is forined
by a central downwardly projecting flange,
which is received within a corresponding up-
wardly projecting flange 23 rising from the
bottoms of the drums 6,7, and 8. In order
that’ the liquid may pass from one pan to
another through the bottomg of the drums,
the central portions of the drums 6, 7, and
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8, are provided with holes 24. A cylindrical
rubber gasket 25 placed on the top of each
flange 23 surrounds the downwardly pro-
jecting flanges of the liquid receiving pans
19.
is provided with a rubber gasket 27, which
projects in a groove formed by the curved
rims of the drums, so as to prevent the
liquid thrown out from one drum from pass-
ing into a lower drum. The drums, being
splined to the shaft 13, rotate rapidly,
whereds the liquid receiving pans 19 are sta-
tionary, being fastened to the casing 28 of
the apparatus by brackets 29. The casing
of the apparatus is supported from two
I-beams 30. The substance whose liquid and.
solid content are to be separated 1s intro-
duced into the hopper part 32 of the casing
by a chute 33. The hopper 32'is formed by

a portion of the casing which projects down- -

wardly into the upper drum 5. In order
that the substance may fall freely into the
drum 5, a cylindrical pipe 34 surrounds the
upper portion of the shaft 13.

The passage way or aperture existing be-
tween the lower end of the hopper 32 and
the bottom of the uppermost receptacle or
drum 10 comstitutes means by which the
quantity of substance passing into the ap-

9 paratus at any one time to be subjected to
the liquid separating force is regulated or

controlled.

If the substance whose liquid and selid
content is to be separated is sugar syrup, the
syrup is introduced in a continuous stream,
into” the uppermost drum or basket 5. «As
the syrup strikes the bottom of the drum,
the centrifugal action, superinduced by the
rotation of the drum, causes the syrup to be
forced against the side walls of. the drum.
The centrifugal action on the syrup causes
the syrup to travel upwardly on the sides of

the drum; and, inasmuch as there is nothing

- to impede its progress, the syrup everflows
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the rim of the drum and falls down into the
next lower drum. The centrifugal action on
the substance will force the substance out of
the drums and against the casing 28. In
order that the syrup may fall to the bottoms
of the next succeeding lower drums, the
casing is provided with a series of an-
nular grooves 35 opposite the rims of the
drums, and between each two adjacent

grooves is a downwardly projecting flange or -

partition wall 36. Each partition wall acts
as a deflecting plate and projects sufficiently
toward the bottom of its respective drum to
insure that the material will strike the bot-
tom of the drum before it reaches the sides
thereof. While the syrup is being subjected
to the centrifugal action in the uppermost
drum. a considerable amount of its liquid
content passes out through the perforated
walls of the drum and into. the liquid re-
ceiving pan 19, placed immedistely below

he rim of each liquid receiving pan 19 -

8

the drum 5. Inasmuch ag the syrup is in a
liquid condition owing to the molasses it
contains when it enters drum 5, the walls of
this drum are vertically arranged.

As the partially treated syrup passes from
the uppermost drum 5 into the next lower
drum 6, the position of the constituents of
the syrup is rearranged. This necessarily
follows from the fact that the syrup drops
to the bottom of drum 6, where it is again
subjected to centrifugal action. It will be
observed that drum 6 is somewhat larger in
diameter than drum 5 and, consequently, the
centrifugal actiomn, that is to say, the liquid
separating action of drum 6 1s somewhat
greater than that of drum 5. A portion of
the liquid content of the syrup having been
removed while ‘the syrup was passing

through drum 5, the upward climbing tend-

ency of the syrup has been greatly reduced.
Consequently, in order that the passage of
the syrup; which may now be designated the

-
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sugar crystals more or less thickly coated .

with molasses, in passing from drum 6 into
the next lowest drum may be facilitated, the

side walls. of drum 6 flare outwardly at an °

angle. While the sugar crystals are mount-
ing up the walls of drum 6, they are di-
vested of the greater portion of the molasses
film covering them by reason of the centrit-
ugal force to which they are subjected ; and
this molasses is caught by the liquid receiv-
ing pan placed immediately under the
drum 6. , . ]
The sugar crystals, which by this time have
been divested of the greater portion of their
molasses covering, fall from the drum 6 to’
the bottom of drum 7 and, being there sub-
jected to centrifugal action, are thrown
against the walls of drum 7. Drum 7 being
greater in diameter than drum 6, the centrif-
ugal force to which the sugar crystals are
now subjected is greater than that to which
they were subjected in drum 6; and, more-
over, because they are now much drier than

they were in passing through drum 6, the-

side walls of drum 7 flare outwardly at a
greater angle than do the side walls of drum
6, in order to facilitate the passage of the
crystals into the next lower drum.

By the time the sugar crystals have passed
through drum 7, they are quite thoroughly
divested of their coating or film of molasses
and, in some cases, it is not necessary to sub-
ject them to still further centrifugal action.
In the apparatus illustrated, however, there
is provided a fourth drum of still greater
diameter than drum 7,-so that in case there
is a thin film of molasses still adhering to the
sugar crystals when they leave drum 7, this
film of molasses will be removed or separated
from the crystals by the greater centrifugal
force to which the crystals are subjected in
drum 8. When the sugar crystals are thrown
out of drum 8 by the centrifugal action of the
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rotating drum, they pass down into a dis-
charge hopper 38, secured to the bottom of
the casing 28. Asthe now dry sugar crystals
fall from the discharge hopper 38, they are
conveyed to the point of the next operation.

The liquid content of the sugar syrup, that
is to say, the molasses residuum, does ‘not
pass by the action of gravity alone into the
lowest liquid receiving receptacle 20,.but
its passage from the uppermost liquid receiv-
ing pan 19 down to the receptacle 20 is aided
by centrifugal action. For this purpose, the
central portions-of the drums 6, 7 and 8, in
which are located the holes 24, are conically
formed with the apex pointing downwardly.
This is clearly shown in Fig. 1. As the
liquid drips from the liquid receiving pans
onto the central portions of the drums, the
centrifugal action upon the liquid will tend
to throw out the liquid on a horizontal plane.
Consequently, the liquid will be forced
through the holes before it has a tendency

* to climb up the inner peripheries of the
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flanges 23. Inasmuch as the volume of mo-
lasses increases by increments received by
each pan in its passage down to the receptacle
20, the holes in the central portion of the
bottoms of the drums are progressively
larger. ' :

‘For the purpose of strengthening the cen-
tral portions of the drums, they are provided
on their under surfaces with ribs 39. The
ribs on the drums 6 and 7 project outwardly
in straight lines, as shown in Fig. 2, and the
ribs on the lowermost drum are curved as
shown in Fig. 3. When the liquid or mo-
lasses passes through the holes 24 in drum 8,
it is caught and thrown by the ribs 39 on
the bottom of the drum 8 outwardly against
the sides of the receptacle 20. -

It will be understood from the above de-
scribed description of the construction and
mode of operation. of the apparatus illus-
trated that it is adapted for carrying out the
purposes of the invention, and that the
method of the invention may be practised by
its use. The substance in the uppermost

‘basket 5 is subjected only to a moderate

liquid separating or removing force. The
substance having been divested of a portion

of its liquid content, its constituents or in-

gredients are then rearranged and it is sub:
jected to a greater liquid removing force.
These two modes of operation, namely, the
rearrangement of the constituents of the sub-
stance and its subjection to a progressively
greater liquid removing force, are continued
until no liquid remains in the substance. By
this method of removing the liquid content
from the substance, all the solid particles
of the content of the substance are equally
subjected to the liquid removing force. The

action while the substance is in a relatively
liquid condition is that of separating the

1,860,708

liquid from the solids. When this has been
accomplished, the further action is that of
divesting or removing what liquid still re-
mains covering the solid particles now con-
stituting the body of the substance. It is
thus seen that a progressively greater liquid
separating or removing force 1s required as
more and more liquid is separated out from
the substance.

It will be observed upon consideration of
the method practised by the apparatus.illus-
trated that.the operation of separating the
solid and liquid content of the substance
operated upon is continuous and automatic,
neither requiring the services of an opera-
tor to feed the substance to the apparatus

or to remove either the liquid or the solid

content therefrom. The stream of substance
passing into the first drum is steady and
constant and of a requisite volume; and so,
likewise, “the stream of partially treated
substance passing from the first drum to
the second is steady and constant; and the
same is true of the stream of substance which
passes through the lower drums. As the
substance is acted upon by the centrifugal
force during any stage of the operation and
then passes on, its place is immediately
taken by a portion of the substance not yet
subjected to that stage of the operation. It
will be seen that only a relatively small
quantity of the substance is acted upon at
any one stage in the liquid separating or
removing operation. When the apparatus
has been in operation long enough for the
first of the substance to reatch the lower-
most drum, every stage of the liquid sepa-
rating or removing operation is then prac-
tised simultaneously from the topmost to
the lowermost drums. The present method
of and apparatus for separating liquidsand
solids are not only more efficient than the
methods and apparatus heretofore employed
for this purpose, but effect also a great sav-
ing in time and labor.

It will be understood that the apparatus
shown in the drawings to illustrate the prac-
tice of the method is only one form, and
that preferred, of apparatus suitable for the
practice of the method, the scope of the in-
vention being determined by the following
claims.

Having thus described the invention, what
I claim is:—

"1. The method of separating the liquid
and solid content of substances which com-
prises, introducing the substance into a re-
ceptacle and subjecting it to a liquid sepa-
rating force, utilizing the liquid separat-
ing force to introduce the substance into a
second receptacle and at the same time rear-
range the constituents of the substance, sub-
jecting the substance in the second recepta-
cle to a greater liquid separating force and
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utilizing the greater liquid separating force
to introduce the substance into a third re-
ceptacle and at the same time rearrange the
constituents of the substance, subjecting the
substance to a greater liquid separating force
in the third receptacle, and repeating these
steps until the liquid and solid content of
the substance are separated.

2. The method of separating the liquid
and solid content of substances which com-
prises, introducing a continuous stream of
the substance into and through a series of
receptacles, subjecting the substance to a
progressively greater liquid separating force
in each successive receptacle and utilizing
the liquid separating force to feed the sub-
stance from one receptacle into the next.

3. The method of separating the liquid
and solid content of substances which com-
prises, feeding the substance into a recepta-
cle in which it is subjected to centrifugal
force, utilizing the centrifugal force to feed
the substance into the second receptacle in
which it is subjected to a greater centrifu-
gal force and repeating the operations of
introducing the substance into succeeding
receptacles in each of which the substance
is subjected to a progressively greater cen-
trifugal force until the liquid and solid con-
tent of the substance are separated.

4. The method of separating the liquid

“and solid content of substances which com-

prises, feeding the substance to a series of
receptacles in each succeeding one of which
the substance is subjected to a progressively
increasing liquid separating force, utilizing
the liquid separating force to feed the sub-
stance from one receptacle to another and at
the same time réarrange the relative posi-
tions of the constituents of the substance.
5. The method of separating the liquid
and solid content of substances which com-
prises, introducing the substance into a re-
ceptacle and subjecting it to a liquid sepa-
rating force by which a portion of the liquid
is removed from the substance, utilizing the
liquid separating force to feed the substance
into a second receptacle, subjecting the sub-
stance in the second receptacle to a.greater
liquid separating force by which a portion
of the liquid still remaining in the substance

is separated from it, utilizing the liquid sep-
arating force to which the substance is sub- -

jected in the second receptacle to introduce
the substance into a third receptacle, sub-
jecting the substance in the third receptacle
to a still greater liquid separating force by
which a portion of the liquid still remain-
ing in the substance is separated from it
and repeating the steps of introducing the
substance into successive receptacles and
subjecting it to successively greater liquid
separating forces until the liquid content is
entirely removed from the substance,

.8.

6. The method of separating the liquid
and solid content of substances which com-
prises, introducing the substance into 1 re-
ceptacle, subjecting the substance while in
the receptacle to a liquid separating force,
thereby partially removing the liquid from
the substance, utilizing the liquid separat-
ing force to introduce the substance into a

- second receptacle and at the same time rear-

range the constituents of the substance, sub-
jecting the substance in the second recepta-
cle to greater liquid separating force by
which a portion of the liquid still remain-
ing in the substance is removed from it and
repeating the steps of utilizing the liquid
separating force to which the substance is
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subjected in one receptacle to introduce it -

into another receptacle and at the same time
rearrange the constituents of the substance
and subjecting the substance in each succes-
sive receptacle to a progressively greater
liquid separating force until the liquid con-
tent of the substance is removed from it.
7. The method of separating the liquid
and solid content of substances which com-
prises, feeding a continuous stream of the
substance to and through a series of recep-
tacles, subjecting the substance as it passes
from one receptacle into the next to a pro-
gressively greater liquid separating force,
maintaining the receptacles in constant op-
eration as the stream of substance passes

rating force to feed the substance from one
receptacle to the next.

8. The method of separating the liquid
and solid content of substances which com-
prises, feeding a continuous stream of the
substance to and through a series of recep-
tacles, maintaining each receptacle in con-
stant operation as the stream. of substance
passes through them, subjecting the sub-
stance in each successive receptacle to a
progressively greater liquid separating force
and utilizing the liquid separating force
to feed the substance from one receptacle
into the next. 4 oo )

9. The method of separating the liquid
and solid content of .substances, which con-

_sists in feeding a continuous stream ef the

substance to and through a series of recep-
tacles in which the substance is subjected to
a liquid separating force, and using the liquid
separating force to feed the substance from
one receptacle to another and thereby re-
arrange the position of the constituents of
the substance before it is subjected to each
succeeding liquid separating operation,
10. The method of separating the liquid
and solid content of substances, which con-
sists in feeding a continuous stream of the
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. through them and utilizing the liquid sepa- -
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substance to a series of receptacles in each of -

which the substance is su’kgected'tq a liquid
removing force, the liquid removing force
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being availed of to feed the substance from
one receptacle to another and, at the same
time, rearrange the position of the constitu-
ents of the substance as it passes from one
receptacle to another. o
11. The method of separating the liquid
and solid content of substances which com-
prises introducing the substance into a re-
ceptacle in which it is subjected to centrif-
ugal force, utilizing the centrifugal force to
discharge the substance from the receptacle,
then introducing it into another receptacle
into which it is subjected to a greater centrif-
ugal force and utilizing this centrifugal
force to discharge the substance from this
receptacle and repeating these steps until all
the particles of the substance are equally
subjected to centrifugal force so that the
liquid and solid content of the substance are
separated. '

12. An apparatus for sepﬁrating the liquid

and solid content of substances, comprising -

a series of superposed, concentric drums hav-
ing perforated side walls, the side walls of
the uppermost drum being vertically ar-
ranged and the side walls of the lowermost
drums being arranged at an angle, and means
for rotating the drums.

18. An apparatus for separating the liquid
and solid content of substances, comprising
a series of concentric, su erpose(i drums hav-
ing perforated side walls, a liquid receiving
pan surrounding each drum, partition walls
between the drums so that the contents pass-
ing over the rim of one drum will fall to the
bottom of the next lower drum, holes in the
central portion of the pans and the lower-
most drums to convey away the liquid sepa-
rated from the substance and means for ro-
tating the drums. ‘ ,

14. An apparatus for separating the liquid
and solid content of substances, comprising a
series of rotating drums having perforated
side walls, a pan adjoining each drum to
receive the liquid forced through the perfora-

the centrifugal action on the substance being
treated forces the substance up the side walls
of the drums and over the rims thereof, and
means for directing the substance as it passes
from one drum to another so that it will
fall to the bottom of the drums before reach-
ing the sides thereof. :

15. An apparatus for separating the liquid
and solid content of substances, compris-
ing a series of concentric, superposed drums
having perforated sides, each drum below
the uppermost having openings at its cen-
tral portion, a pan arranged adjacent each
drum to receive the liquid passing through
the perforations, each pan except the bot-
tom one haying an open center arranged to
register with the holes in the drums so that
the liquid from all the drums will pass into
the lowermost pan, and means connected

_of the substance to the drums

1,360,708

with each drum for facilitating the down-
ward passage of the liquid. o
16. An apparatus for separating the liquid .
and solid content of substances, comprising a
series of rotating drums having perforated
sides, means for feeding a continuous stream
the drums
having open tops so that the substance as it
is subjected to centrifugal action in each

drum passes out over the rim of the drum, 75

‘each succeeding drum being arranged to

receive the substance ejected from the pre-
ceding drum and means for directing the
substance passing from one drum to the bot-
tom of the next succeeding drum. .
17. An apparatus for separating the liquid
and solid content of substances, comprising
a series of rotating drums, means for feed-
ing a.continuous stream of substance to the
drums, the drims having open tops so that
the centrifugal action upon the substance
causes the substance to gass over the rims of
the drums, each succeeding drum being ar-
ranged to receive the substance passing from
the preceding drum, each succeeding drum 9(
being of greater diameter than the preceding
drum ung having its side walls arranged to
facilitate the passage of the substance there-
from and means for directing the substance
passing from one drum into the next suc- 9.
ceeding drum. - : : .

- 18. ‘An apparatus for separating the liquid
and solid content of substances, comprising
means for subjecting a continuous stream of
the substance to a progressively increasing 1
liquid separating force, and means utilizing
the liquid separating force for rearranging
the constituents of the substance between
ench application of the liquid separating
forces so that each particle of the substance 1
will be equally subjected to the liquid sepa-
rating forces. '

19. An apparatus for separating the liquid
and solid content of substances, comprising
a series of concentric, superposed drums 1
having perforated sides, each -succeeding
drum of the series being larger than the pre-
ceding one, the sides of the uppermost drum
being vertically arranged, and the sides of
the other.drums being arranged at an angle. 1

20. An apparatus for separating the liquid
and solid content of substances, comprising a
series of rotating drums having perforated
walls in-which t}%e substance is subjected to

8(

81

centrifugal force, the drums having open 1

tops so that as the drums rotate the sub-
stance passes over the rims thereof, each
succeeding drum being arranged to receive
the substance from the preceding drum and
means for directing the substance as it passes
from one drum to thé next so that the con-
stituents of the substance are rearranged be-
fore it is subjected to. centrifugal force in
the next drum. '

[y

- 21. An apparatus for separating the liquid
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‘and solid content of substances, comprising

a series of rotating drums having perforated
walls, means for feeding a continuous stream
of the substance to the first drum, the drums
having open tops so that the rotation of the
drums causes the substance to be ejected from
them, a casing for inclosing the drums and
eans connected with the inner surface of
the casing for causing the substance ejected
from one drum to pass into the next suc-
ceeding drum. .

22. An apparatus for separating the liquid
and solid content of substances which com-
prises a series of drums having perforated
side walls, means for feeding the substance
to the drums, means for rotating the drums
and means interposed between the drums for

7

catching the liquid separated from the solid
content of the substance in any one drum and
preventing it from passing into the next suc-
ceeding drum.

23. An apparatus for separating the liquid

~and solid content of substances comprising a
-series of rotating drums in which the sub.

stance is subjected to centrifugal force,
means for feeding a continuous stream of
the substance to the first drum, means for
utilizing the centrifugal force to feed the
substance from one drum into the next suc.
ceeding drum, and means for regulating the

quantity of the substance permitted to be

subjected to the centrifugal force in the first
drum. : ‘ '
JOSEPH AVRUTIK.
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