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To allwhom 1t mey concern:

Be it lmown that 1, Sreray voN GRABSKT,
a subject of the German fhmperor, and resid-
ing at Krusehwitz, Provinee ot Posen, Hm-
pive of Geriany, have ivented certain new
and useful Tmprovements in Separators, of
which the following is a specification.

My invention relates to separators,
partieulaely  to separators for separating
liguid from solid maferials. ’

For seperating liquid from solid male
vials apparatus hbs been known heretofore,
in which the matevial is conveyed bebween
povous ov reticulated walls, the material be-
ing generally fed by » screw conveyer. In
the well-known devices of this kind suction
acts in the casing which surrounds the perfo-
rated cylinders and said casing is generally

divided into several compariments, so thab

the liquid constituents of the material sre

sucked through the perforated walls and
conveyed from the casing, whereas the solid
constituents remain between the perforated
walls and are finally conducted away sepa-
rately. Now wheveas in this known con-
structional form of thie device the solid ma-
terial obtained contains considerable quan-
tities of liquid constituents, an important
object of my invention is to provide » sepa-
rator from which dry or almost dry material
is obtained, by far the largest portion of all
the liquid constituents being separated; in
contradistinetion to known devices of this
rind, I soparate the liquid constituents from
i Ztid ander-the pressurve of atr which is
in jets through the perforated cas-
nes from within, or from without, s that
the liguid constituents are separated and car-
ried away mechanically by these jets of alv
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‘and pass through the perforated walls to the

outer casing which 1s preferably likewise
subdivided and are conducted hence, where-
as the solid constituents leave the apparatus
at the bottow end morve or less dry, possibly
after being treated several times, it neces-
sary with air at different degrees of pressuve.
The employment of this fowing aiv sup-
plied under pressure in the separator pro-
vided in well-known manner with porous,
perforated or reticnlated walls necessitates,
Lowever, & speeial formation of the device.
VWhen solely suction separates the liquid con-
gtituents $he space or chamber between the
perforated walls is of equal size from the
inlet to the outlet . When fowing com-
pressed air is employed however, such 2

« construction is not admissible, because in all

- pesistance approximately equal in

!

phases of working, even near the place of
discharge, suflicient resistance must always
be presented to the siv in ovder that it mny
not How nselessly and without doing work
throngh the masses belween the perforated
walls, Now sinee in the last phases of the
period of working the material is already
libornted for the most part from s lquid
constituents, this resistanee necessary for the
performance of work must be obtained in
another manner, and, according to iny in-
vention, by the chamber or space between
the perforated walls for the passage of the
material being enlarged from the inlet to-
ward the outlet, so that in proportion as lig-
wid is removed from the material the cross-
section of the material is increased and a
all the
phases is offered to the passage of the air.
This resistance may be different, however,
particularly when air of different degrees of
pressure Is employed. ’
Tn order that my invention may be clearly
wnderstood T will now explain the same with
veference to the accompanying drawing in
which one construetional form isrepresented
in elevation, partly in section, by way of ex-
ample. _
Leferring to the drawing, girders 1 carry
a cross-bar 2 connected by rods 3 with =
cross-bar 4, so that a firm frame is made for
supporting the entire separator. This coni-
prises a fixed cylinder or casing 5, carried by
the cross-bar 9, and the material, e. ¢g. sac-
charine material, is supplied through & pipe
6 for example to this cylinder. In this eyl-
inder is arranged ari axle 7 which is robated
slowly by means of gear-wheels 8, 9. Onthe
axle is o casing or inner cylinder 10 which
participates in its
11, 12 is perforated. This jnner rolary eyl
inder is preferably divided by a partition o
partitions ¢ b into sepavdte chambers :
the perforations 11 open from the chamber ¢
and the perforations 12 open from the cham-
ber . The parts 13, 14 of the outer eylin-
der 5 opposite these perforated: parts are
perforated and ‘eurrounded by another sta-
fionary easing or oubermost cylinder 18.
Between the perforated walls 11 ant 13 and
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throngh which the mass introduced at the
top end of the cylinder 5 is fed. For feed-
ine this mass and particularly for regulat-
; the ate at which the machine worksend-
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rotation and at the parts

¢ dand

19 and 14 is an anvular space or chamber, .
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less screw-like conveyer-bodies are arranged
on the axle 7. Such a body 16 is attached to
the npper part of the axle, another 17 is on
the upper, non-perforated portion of the in-
uer casing 10 and a third 18 is arranged on
the non-perforated wall between the two
perforated walls 11 and 19. - Since these
endless serew-like conveyer bodies or_con-
veyers,” particularly 17 and 18, extend al-

most to the periphery of the eylinder 5 the:

material is substantially fed only according
as the axle 7 is votated. , '

At its bottom end the axle is attached to a
pipe 19 which participates in the votation of
the axle and constitutes a part theveof. This
pipe is in open relation with a stationary
pipe 20 integral with the cross-bar 4 and is
provided with holes vr openings 21 Com-
pressed air is admitted through the pipe 20
and can flow through holes 91 into the in-
terior of the revoluble casing 10. _

My improved separator operates as fol-
lows: ‘The material supplied through pipe 6
passes. into casing 5 and is fed downwardly
by the blade 16 and the conveyers 17 , 18 at
the velocity desired at any time and passes
into the spuce or chamber between the perfo-
vated walls 11, 13, and 12, 14. Since the in-
terior of the revoluble casing 10 is filled with
compressed alr, for example, and this can
normally only escape through the perforated
walls 11, 13 and 12, 14, and as this path is
more or less blocked by the material located
between these walls, the compressed air can
only pass outwardly if it carries with it the
liquid constituents of the material, whereby
these constituents arvive into the outermost
casing 15 surrounding the pevforated walls
13, 14, whereas the solid constituents, e, ¢.
sugar crystals, which cannot pass throngh
the perforated walls 11, 18, 19, 14, remain in
the space between these walls and ‘are pushed
further downward under the influence of the
conveyers, so that the compressed air flowing
through the " perforated” walls constantly
meels with new surfaces of the material and
this is entirvely liberated from any adhering
liquid, ¢. g. molasses. :

The liquid collected in the casing 15 is
drawn oft throngh pipe 22, The solid con-
stituents, e. 4. sugar erystals, on~the con-
travy, descend between the perforated walls

and finally pass out at 23 at the bottom of-

casing 10. In order that the sugar ceystals

or the solid constituents of the material can

leave the apparatus only in proportion to the
ate. of - working controlled by the conveyers

~ the outlets 23 are partially “ccvered by an

cn
v

outwardly bent, adjustably arranged, circu-
laz metal plate 24 1n such manner that this
plate ov cover acts as a support for the col-
umn of solid constituents over it and conse-
quently prevents their falling out divectly,
I the construetional example represented
in the drawing a twofold treatment of the
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material, e. g. sugar cvystals, is ntended by
the superposed arrangement of the perfo-
rated walls 11, 12, and 13, 14. When the
aterial enters into the space or chamber be-
tween the upper perforated walls.11, 13 it
still. has its full percentage of molasses,
whereas betsreen the lower perforated walls
12, 14, the molasses is to a very great extent
separated from the sugar crystals so that
these situated between the perforated walls
12, 14 have a greater porosity. Now in order
that the compressed air supplied through'
the cominon pipe 19 does not fow exclusively
through the perforated walls 12, 14, but to
n like extent through the perforated walls
11, 13, the space or chamber inclogtd by the
pertorated walls of the casings 5 and 10 is
enlarged toward the place of discharge, so
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that by enlarging the radial depth of the .

material the permeability for the compressed
air is equalized. It may, however, be pref-
erable to make within the casing 10 two or
more separated compartments, of which each
15 provided with a perforated wall and has
a_special air supply pipe, when compressed
aiv of different degrees of pressure can be
employed.  The compressed air ‘passing
through the perforated walls and into-the
outermost casing 15 can escape from this
through apertures 25,  Preferably these,
apertures are provided with shields or a
curb 26 so that any particles of liguid or
molasses carvied away are caught and pos-
sibly returned into the casing 15.

The small quantity of liquid which pes-
sibly flows down the 1nside of the perforated
walls 11 and 12 is collected in the lower
part of casing 10 and can here be run off

Ahrough a closure 27 influenced by hand or

automatically,  For exactly adjusting the
outermost casing 15 and the perforated
walls 13, 14, particularly with a view to pre-
venting the conveyers 17, 18. rubbing or
grinding too severely at the perforated walls,
the casing 15 is provided with hrackets or
arms 28 which surround the rod 8 with a.
sleeve 99, The casings 15 and 5 can then be-

- adjusted sufliciently by means of screws 30,

of which four are preferably arvanged 4
each side, in otder to retiove the menticaed
drawbaclk. 7

(n the event of o plurality of compressed
alr supply pipes being necessary when sev-
eral compartments are provided in the eas-
ing 10, these pipes will preferably be ar
ranged concentrically, or side by side how.
ever, and. be surrounded by a common pipé:
attachied to the axle 7, the compressed air
being enabled to pass through suitably ar-
ranged ‘apertures to the various compart-
ments, '

Tu the above deseription and in the (draw-
ing it has been supposed that the comprossed
air admitted thronghthe pipe 20 completely
fills the space in the casing 10 or ¢ach coms
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partment in the same. The separator may,
however, be made by providing annular
{ubes, the diameter of which is almost equal
o the diameter of the appertaining perfo-
rated wall, and possessing at their outer pe-
ripheries simple holes or mnozzles which,

owing to the connection with the compressed |

air supply pipe, enable the compressed air to
emit in fine jets directly against the perfo-
rated walls, In the latter instance the em-
ployment. of several degrees of pressure is
possible without providing special compart-
ments in the casing 10. Instead of employ-
ing compressed air or other propellant, it is
to-be understeod that in all cases suction may

“be employed, air being sucked away within

or without by a snitable device. Likewise, it
is by no means necessary that the compressed

_air be supplied only from below, as is sup-
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posed in the separator illustrated, but on the
contrary this may take place from above or
from above and below, without departing from
the spirit and scope of my invention. Finally
the air sucked away or the compressed air

5 may be heated before it enters the machine,

in order move or less to dry the solid mate-

rial remaining between the perforated walls,

besides separating the liquid constituents,
which may be of importance, for example,
when depriving peat of water attaching to it.

The same device can also be used for dry-
ing lime-mud such as remains behind in

- somewhat large quantities in the carbonation

process in sugar works. In this event also
the mud would be conveyed between “perfo-
rated walls and the compressed air entering
frem without or within would preferably be
heated nreviously. If necessary, instead of
air hot gases o1 furnaces and the like could
be employed, the water contained in the mud
being principally vaporized by the heat of
the medium and the material being thus
dried.

1 claim:

1. A separator for separating liquid from
sugar or other solid material comprising a
hollow outer cylinder provided with an in-

" et for the material to be treated and with

553

‘fine openings in its side wall for the passage

of liquid, 2 hollow inner cylinder disposed
in said outer cylinder and forining an annu-
iar chamber between them, said innexr cylin-
der being provided with fine openings in its
side wall opposiie the openings in said outer

5 ¢ylinder; said cylinders being so shaped

relatively that said annular chamber is
gradually enlarged toward its delivery end,
means for forcing the material through snid

&

annular chamber, means for rotating one of
said cylinders and a pipe for supplying air
under pressure to said inner cylinder.

9. A separator “or separating liquid from
sugar or other sofid material comprising a

i

.wllow outer cylinder provided with an in-

iot for the matérial t§ be treated and with

fine openings in its side wall for the passage
of liquid, a hollow inner cylinder disposed
in said outer cylinder and forming an an-
nular chamber between them, said inner cyl-
inder being provided with fine openings in
its side wall opposite the openings in said
outer cylinder, said cylinders being so
shaped relatively that said annular cham-
ber is gradually enlarged toward its delivery
end, means for forcing the material through
said annular chamber, means for rotating
one of said cylinders, a pipe for supplying
air under pressure to said inner cylinder
and an outermost cylinder surrounding said
cylinders for receiving the liquid blown
through the walls of the outer cylinder.

3. A separator for separating liquid from
sugar or other solid material comprising a
hollow outer cylinder provided with an In-
let for the material to be treated and with
fine openings in its side wall for the passage

‘of liquid, a hollow inner cylinder disposed

in said outer cylinder and forming an an-
nular chamber between them, said inner cyl-
inder being divided into compartments and
provided with fine openings in its side wall
opposite the openings in said outer cylinder;
said cylinders being so shaped frelatively
that said annular. chamber is gradually en-
larged toward its.delivery end, means for
forcing the material through said annular
chiamber, means for rotating one of said cyl-
inders and a pipe for supplying air under
pressure to the compartments of said inner
cylinder, ‘

4, The combination of a frame, a rotary
shaft supported in said frame and compris-
ing in part a pipe provided with lateral
openings, a pipe connected with said hollow
shaft for supplying air under pressure, a
hollow rotary cylinger attached to said shaft
and provided with fine openings in its side
wall, a perforated stationary cylinder sur-
rounding said rotary cylinder and forming
an annular chamber between them, means
for supplying material to 'said. stationary
cylinder, a spiral conveyer on the exterior
of said rvotary cylinder for forcing said,
material through said annular chamber,
means for collecting the liguid driven
through the wall of the outer cylinder, and
means for rotating said rotary cylinder.

5. A separator for separating liquid from.
sugar or other solid material comprising 2
hollow outer cylinder provided with an inlet
for the material to be treated and with fine
openings in its side wall for the passage of
liquid, a hollow inner cylinder disposed in
said outer cylinder and forming an annular
chamber between them, said inner cylinder
being provided with fine openings in its side
wall opposite the openings in said outer cyl-
inder; a plate disposed below the opening of
said annular chamber and 1
as a support for the columz of material in
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said chamber, means for fore ing the material

through said JHUHLU‘ chamber, means for ro- .

L\tmﬂ one of said eylinders and o pipe for
supplying air under pressure Lo sald inner
C‘)’hﬂ( r.

6. A separator for separating liguid from
sugar or other solid material comprising a
hollow outer eylinder provided with an inleh
for the nm{m»(.l to be treated and with fine
openings iu ity side wall for the passage of
liquid, a hollow inner cylinder disposed in
said onter eylinder and mnnuw an annnlar
chamber belsween them, said inner cylinder
being provided with two sets of fine open-
ings dhpoved at different beights in ity side

wall opposite the openings in “said outer eyl
1n<10r; means for supplyin g material to said
outer cylinder, separate spival conveyers ¢
posed at different heights on the exterior of
said lmer eylinder Debween said sels of
openings for forcing said material th worgh
said dnnul.u chmnhcl' means for rotating
one of said cylinders, and a 1)1pc for sup-

934,066

plying air under pressure to sabd inner cyl-
J‘D'l(’l
The combinaiion of a {rame, a rotary

pcl.lorttm hollow shaft, a pipe ‘conuec Led
with sald hollow shaft for supplying air
under pressivre, a hollow votary (*vlmdcr at-
tached to said shat#t and provided with fine
openings in its side wall, a perforated sta-
tlonavy qhnum' surrounding said vobary
cvlinder and forming an anuular chamber
between them, means for supplying material
to suid stationary eylinder, a Dlade on said
shaft within said &tahomr‘y cylinder above
said rolary evlinder, a

the exterior of said rotary cylinder, ¢
neans for rotating one of said thﬂdﬂ.‘_S.
In ’wiiimowv that T «l; aim the foregolng
as my invention, T have signed my name in
presence of two sibs .L‘ino witnesses

PAN VON GRADSKE

H A
Wilnesses
dx‘m o Ilaseeg,

Worpnmar Hauver,

spiral conveyer of’
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