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fragmental, sectional view of a modified
form of feeding device, illustrating a spiral
conveyer which is adapted to be used in-
stead of the feed device shown in Fig. 1.
Fig. 9, is an enlarged, sectional view of a
portion of the screen cylinder. Fig, 10,1is a
transverse, sectional view of the hollow
spiral water distributer, shown in Figs. 1.
and 8. Fig. 11, is an enlarged, transverse
sectional view of one of the acking rings
used at the water inlet end ofp the conveyer
shaft, as shown in Fig. 1. And Fig. 19, is
a fragmental,sectionaF view showing a fab-
ric strip which may be interposed%
the two screens'shown in Fig. 9.

Similar figires of reference refer to simi-
lar parts throughout the several views,

_Referring to the drawings, the numeral
1, designates a bed plate upon which is
‘mounted vertical pedestals 2, which are pro-
vided with journal boxes 3. and 34,  The
journal box 3 is provided with a removable
anti-friction . bushing 85 A shaft 4 is
mounted in these journal boxes, upon ‘one
end of which a cone pulley 5 or other differ-
ential speed power receiving device is ge-
-cured. The opposite end o% this shaft is
provided with an axial feed aperture 6;
which extends into its end far enough to
Teed the material which is to be sub;ected
to the separating and washin process nside
of the adjacent - portion otg a cylindrical
screen 7, through radial apertures 8 formed
through® the shaft. This screen cylinder
comprises a perforated casing, which is made
in two -halyes and bolted at their ends to
from the substa’ntially dry solid material. I heads 9. '»The-casing sections are also held
attain these objects by the mechanism illus- together at intervals by two-part bands 10,
trated in the accompanying drawings, in | which are bolted together around the said
which : B - casing, as shown ‘most clearly in Fig. 2.

Figure 1, is a vertical, longitudinal, sec- | Each head 9 is provided with a hub 11,
tional view, partly in elevation, of the im- | which is provided with removable anti-fric-
proved machine. Fig, 2, is a transverse, ver- | tion bushings 114, .which are rotatably
tical, sectional view thereof on the line 2—2 | mounted on the shaft 4. - A belt pulley 12'is
of Fig. 1. Fig, 3,1s a lon itudinal, sectional keyed or otherwise secured to the hub 11 of

To all whom, it MY concern: :

Be it known that I, Frep H. Rosers, a
citizen of the United States of America, re-
siding at Sterling, county of Logan, and
State of Colorado, have invented a new and
useful Continuous Centrifugal Machine, of
which the following is a specification. -

My invention relates to. improvements in
continuously o erating apparatus for sep-
arating liquids from crystallized sugar, other
crystalline and non -crystalline or “amor-
phous materials.

The objects of my invention are: first, to
provide g continuously feeding treatment
centrifugal separator and drier for separat-
ing the liquid solutions from the solid mat-
ter of such materials as crystallized sugar,
salt or other crystalline material, sugar beef
pulp, precipitated solids such as carbonate
of lime in sugar beet juice, saccharate in the
process of sugar making, ore pulps, or any
other liquid pulps in which it is desired to
separate the liquid from the solid material
of which they may be composed. Second, to
provide a continuous feeding and operating
apparatus that is especially adapted to sep-
arate the liquid element of sugar magma

etween

continuously feeding and continuously op-
erating centrifugal separator in which the
liquid elements are separated from the solid
material elements, and in which the liquid
element is divided as desired into solutions
of different strengths, such as the full.
strength solution and wash water solution,
which are separated from each other and

view of the conveyer shait detached. Figs. | the feed end of the cylinder, by which ro- -

4 and 5, are transverse sectional views on the tary motion is imparted to the ¢ylinder in-

*" lines 4—4 and 5—5- slpectively of ‘Fig. 8. | dependent of the rotary motion imparted
al,

Fig. 6, is a- fragment longitudinal, sec- | to the shaft by the cone pulley 5. ‘The shaft
tional view illustrating a modification in the | and the cylinder may be rotated in opposite
means for feeding the material to the ma- | directions or in: the samé direction at differ- .
chine, a conical screen being shown in con- | ent relative revolutions of speed per miinute,
nection’ therewith. Fig, 7, 1s'a_front view | if desired, to efféct the best results, - ,

of the head shown in’i‘ig’.,ﬁ. Fig. 8;is a The two halves of the screen cylinder 7 -
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are provided with closely arranged perfora-

tions 13, and are lined with screening ma-

terial which is preferably inserted in one
or two layers, and preferably consist of two
layers of screen wire, one of which 134 is a
coarse wire and preferably is laid against
the inside of the cylindrical casing. A fine
wire screen or perforated plate 14 is pref-

- erably laid against the coarse screen around
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the inside of the cylindrical casing. If de-
sired, however, the fine screen or perforated
plate may be placed between the coarse
screen and the inside of 'the casing.

In addition to the wire screens, my inven-
tion contemplates the use of screening fab-

ries, such as asbestos, canvas, cocoa-matting,

and other suitable screening or filterin maci
an
against the casing or between the wire
screens, and the screens are clamped at their
ends between the screen cylinder and the
heads 9, as shown in Fig. 9.

_ The perforations through the shell of the
cylindrical screen are placed close enough
together to form a practical screening or
filtering surface for the liquids-of materials
to be treated, and these perforations are
preferably provided with countersunk por-
tions 154 This cylindrical screen is sur-
rounded by a cylindrical casing 16, which
is an imperforate casing that is sup{)orted
on legs 164, which rest on the bed plate 1.
This casing is divided into compartments
17, 18 and 19, by partitions 20 and 21, and
in the bottom of the compartments 17 and 18
enlargements 22 are formed, in the bottoms
of which discharge valves 23 are placed, and
the bottom of the compartment 19 termi-
nates in a trough 244, in which an endless
conveyer 24 is placed to convey any ma-
terial therein outside of the casing, from
which it runs to waste or is conveyed to
further treatment. This cylindricdl casing
is made in sections that are bolted together
by bolts 248, These compartments below
the cylindrical screen are curved downward
far enough below the cylindrical screen to
form the tank portien or-enlargements 22,
of sufficient capacity to hold the screening
ligquid and the solid product of the material
that is fed into the cylindrical screen, and
they are formed eccentric to the concentric
portion of the casing that surrounds the
cylindrical screen. Upon the shaft I mount
an endless spiral screw blade conveyer 25,
which is secured thereto by flange portions
.26, that are secured to the shaft. This con-
veyer is made large enough in diameter to
extehd to the screen lining of the screen
cylinder, and it extends from the feed end
of the cylinder to its discharge end, and is

adapted to feed the material through the

cylindrical screen, _
A circumferential row of discharge aper-

_a supply of watér under pressure.

962,052

tures 27 are formed at the discharge end of
the cylinder, which are preferably arranged
to overlap each other, so that collectively
they will form a continuous row of discharge
apertures throughout the circumference of
the cylindrical shell. At the feeding in end
of the shaft a feed pipe 28 extends loosely
into the axial aperture 6 in the shaft 4.
This feed pipe is preferably supported by
a bracket 29, which extends from the pedes-
tal. A valve 30 is placed in this pipe ad-
jacent to the bracket, and a feed hopper 304
is secured to the pipe adjacent to the valve.
The top end of this feed hopper is closed
by a cover 31, which is preferably removably
secured to it in any preferred manner.

A valve controlled pipe 38 is threaded to
the cover and extends to a supply of com-
pressed air. A valve controlled pipe 34 is
threaded to the side of the hopper adjacent
to its cover, which leads to a supply of ma-
terial to be separated or treated. The shafi
is provided at its rear or discharge end por-
tion with water inlet supply passages 35 and
36, two being preferably illustrated, but
more may be usedif desired. These water
inlet passages extend axially into the rear
end of the shaft, and their entrance ends
are plugged up by threaded plugs 87. These
water apertures connect to circumferential
grooves 38 and 39, formed around the shaft,
which are positioned to come underneath the
two opposite side edges of the journal box
34, and each of these circumferential grooves
is provided with radial apertures 40 and 41
respectively. The radial apertures 40 ex-
tend from the groove 89 to the axial passage
36, and the apertures 41 extend from the
groove 88 to the axial passage 85. The two
grooves 88 and 89 register with two water
chamber spaces 42 and 43, which are formed
in the opposite ends of the journal box,
which are each arranged to receive apertured
packing rings 44 and 45, which lie between
the inner ends of water chambers 42 and 43,
and glands 48 and 49, which are loosely
mounted on the shaft and are secured to the

‘ends of the boxes by screws 50.

The packing rings are of the form shown
in Fig. 11, and comprise parallel rings 46,
which are connected by an integral perfo-
rated band 47, which permits the water to
circulate in the water chambers 42 and 43.
These water chamber spaces are connected
to pipes 51 and 52, which are threaded to

" apertures in the journal boxes that connect

with the chambers, and that are connected
to a general supply pipe 53, which leads to
The in-
ner ends of the axial water passages dis-
charge through radial nipples 54 and 55,

into compartments 56 and 57, which are’

formed in a spiral drum 58 that surrounds
the shaft at a short distance from its dis-
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962,052 ;

charging end to give a wash water treat-

" ment to the separated material during the

(=

10

last part of its feeding movement through
the cylindrical screen. This drum consists
of a flat spirally formed casing that is di-

vided into the two or more compartments 56 -

and 57 by a partition 59, and the water en-
tering them from the water supply passages
of the shaft is discharged in radial jets from
one or both compartments of the drum to-

~ ward the interior screen surface of the cy-
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lindrical screen. :

In Fig. 6, I illustrate a tapering cylin-
drical screen, and also a tapering spiral
screw shaped flange conveyer, both of which
are similar in other respects to the straight
cylindrical screen and the screw flange of
Fig. 1, except that the feeding in end of
the cyiindrical screen is provided with a
conical head 60, which is provided with
apertures 61. In this form of cylindrical
screen head the material to be separated is
fed threugh an independent pipe 62, instead
of through the shaft 4. This pipe 62 is
supported by the bracket which projects
from the pedestal. This pulp feeding pipe
is arranged to extend close to the apertures
in the conical head and discharge into and
throvigh them as the head and cylinder are
rotated on. the shaft 4 by the ‘pulley 12.
This arrangement allows a little of the ma-
terial to fall on the head between the aper-
tures. An introverted flanged ridge 64 is

formed around the entrance peripheral edge

of the head, which catches this discharged
material to be separatéd, and it flows down
or is thrown by centrifugal force into and

" through-the apertures in the head.

In Fig. 8, is-illustrated a modified form of
feeder,; which consists of a spiral cenveyer
65, that is supported in the chamber 6. of
the shaft 4. This conveyer receives the ma-’
terial from the hopper 304, and forces it to
the inner end of the chamber 6, where it dis-
charges into the screen through the open-

. ings 8. The conveyer is operated by a driven

50

55

pulley 66. : :

The operation of my-improved centrifugal
separator is as follows: A supply of ma-
terial, which may be and preferably issugar
magma, but may be precipitated solids, such
as salt, sugar beet pulp, paper, ore or other
pulps, is fed into the hopper 304 through
‘the feed pipe 34. A supply of compressed
air is also fed into the hopper through the

pipe 838. The valve 30 is then opened and

the shaft and cylindrical screen are rotated

- preferably at different speeds in. the same
" directions, but may be operated in the op-

60

posite direction if necessary, and a supply
of wash water is admitted to the interior of
the discharge end portion of the cylindrical
sereen, thirough. the perforated drum and
the water supply pipes and passages.  The.

‘or other suitable.conveyer 24 an

.material, to

8

material is forced through the feed aper-
tures 8 of the shaft, and discharges into the
screened cylinder, and’ the centrifugal ac-
tion of both the spiral flange screw and of
the cylindrical screen, causes it to form in
a ring-shaped layer around the interior pe-
ripheral surface of the filtering screen sur-
face of the cylindrical screen, and the liquid
syrup of the sugar, or the water or chemical
solution of an ore pulp, is thrown out of the

pulp through the several screens and through

the dpertures in the shell of the eylinder, as

the sugar or other pulp is fed along through

the cylinder by the spiral flange screw. The
liquid syrup from the material to be treated

falls into the compartment 17 of the outer

cylindrical casing, and is drawn off from
time to time or continuously through the
valve 23 in its bottom.” When. the material
to be treated reaches the perforated drum
portion its syrup or watery-liquid has been
mostly separated from it by the centrifugal
feeding movement action through the cylin-
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der, and the solid material is subjected to - .

a washing treatment by means of the nu-
merous jets of water flowing from the per-
forated drum, which separates from it prac-
tically all of the remaining liquid syrup or

80

watery fluid in the pulp as it is moved

through the screen cylinder from the perfo-

rated drum to the discharge aperture 27 at

the end ‘of the cylinder, and this liquid
product flows through the screens and drops
into the bottom portion of the compartment
18 of the outer casing, and is drawn off

when desired through the valve 23, and the’
solid material when the spiral flange screw .

95
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has fed it to the discharge end of the screen -

cylinder, has had its liquid portion sepa:
rated from it by the centrifugal action of
the rotating cylindrical screen and the feed-
ing movement of the material through the
cylinder, arid the semi-dry material is dis-
charged through the apertures 27 into the
trough 244 of the compartment 19, asa sub-
stantially damp or moist body. of the mate-
rial under treatment..  The compartment 18
of the casing 16, may be made. as long as

105

110 .

the conditions may: require, in order that -

the wash water treatment of the material
may be of sufficient duration to thoroughly

" separate from the material all syrup which .
is' not removed when the material reaches

this point. From the trough 24* the sepa-
rated solid material is conveyed by the screw

ing tfough to waste or to further treatment.
My invention is simple and enables sugar,

salt, or other crystalline material, sugar beet .

pulp, precipitated solids such as carbonate
of lime in sugar beet juices, saccharate in the
process of sugar making, or.any other liquid
e separated from their: solid
material in a continuously operating treat-

surround-
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ment that makes a
separation. ‘ .

While I have illustrated and described the
preferred construction of my invention, I do
not wish to be confined to the detailed ar-
rangement of the same, as many changes
might be made. without departing from the
spirit of my invention.

Having described my invention, what I
claim as new and desire to secure by Letters
Patent, is: Co

1. A continuous feeding, washing, liquid
separating and pulp drying and discharg-
ing centrifugal separator, comprising a shaft
rotatably mounted, a screening cylinder ro-
tatably mounted on said shaft, means for
feeding any fluid material containing sus-
pended solids to said cylindrical screen,
means including a hopper and a pipe, pro-
vided with a supply of compressed air, for
feeding such material through said cylin-
drical screen, means for discharging semi-
dry miaterial from said screen, means. in-
cluding a perforated drum surrounding said
shaft for supplying wash water to a prede-
termined part of said cylindrical screen, and
means for rotating said shaft and screen.

2. A continuously feeding, washing, and
discharging separator for sugar, other erys-
talline, non-crystalline, and amorphous ma-
terials, comprising a - rotatably journaled
shaft, a cylindrical sereen comprising a per-
forated cylinder lined with screening mate-
rial mounted rotatably on said shaft, means
including a feed hopper and a pipe attached
to said hopper and leading to a supply of
compressed air for forcing material into said
screen, means including a perforated drum
surrounding said shaft for conveying water
to the discharging end portion of said screen,
a circumferential row of overlapping dis-
charge apertures at the discharge end of said

perfectly  satisfactory

- screen, - a flange shaped screw conveyer

45

50

60

mounted on said shaft and arranged to con-
vey the material to be separated ‘through
sald cylindrical screen, and means for rotat-
ing said shaft and screen independently of
each other.

3. In a continuously feeding separator for

separating solids from liquids, the combina- |

tion of the base plate, the standards and the
screens, with the shaft rotatably mounted in
said standards, a feed chamber 1n one end of
said shaft opening into said cylinder, a valve
controlled feed pipe supported by one of
said standards, extending loosely into said
shaft’s feed aperture, a hopper secured to
said feed pipe provided with a cover, a feed-
ing supply pipe connected to said hopper at

one end, and a valve controlled pipe connect-
_ed to said cover at one end and extending to |
4 supply of compressed air.

4. In a continuously feeding centrifugal
separator for separating solids from liquids,

962,052

‘the combination of the rotatably journaled

shaft, the .cylindrical screen rotatably

mounted on said shaft, means including a

hopper and a feed pipe for feeding material
to be separated to said cylindrical screen,
means’ for discharging the solid material
from said ecylindrical sereen, with the cas-
ing surrounding said cylindrical sereen pro-
vided with three compartments, a valve con-

65

70

trolled discharge aperture in two of said °

compartments, and a conveyer in the third
compartment.

5. In a continuously feeding centrifugal
separator for separating solids from liquids,
the combination of the multiple compart-
ment casing, the ecylindrical secreen, and
means including a hopper for feeding the
material to be separated to said cylindrical
screen, with journal bearings adjacent to
said cylindrical screen, a shaft journaled in
said journal bearings and supporting said
cylindrical screen, water supply passages in
said shaft opening into said screen at a pre-
determined part of its length, radial aper-
tures in said shaft connecting with said wa-
ter passages, circumferential grooves in said
shaft connecting with said radial apertures,
stuffing boxes arranged in the opposite ends

“of one of said journal boxes, arranged to in-

close said grooves, and valve controlled wa-
ter supply pipes connected to said journal
bearings and registering with said grooves.

6. In.a machine as specified, a shaft; a
eylindrical screen surrounding said shaft
and mounted upon the same, and means for
rotating said shaft and screen independ-
ently of each other; a spiral conveyer se-
cured upon said shaft; a casing surround-
ing the screen, having separate annular
compartments; outlet valvesin the compart-
ments preceding the last one; a conveyer in
the bottom of said last compartment; means
for supplying water to the interior of the
screen; and means. for feeding material to
the interior of the screen through a chamber
in one end of the shaft.

7. In a device as specified, the combina-
tion with a rotatable shaft, having a cham-
ber in one end and openings extending
through said- shaft to the inner end of the
chamber; longitudinal water passages in-the
opposite end of said shaft; annular grooves
in said shaft; radial apertures connecting
each of said grooves with one or the other
of said passages; a bearing surrounding the
shaft having annular water channels sur-
rounding the said annular grooves; skeleton
packing rings in said channels which per-
mit free circulation of the water in said
channels, and glands: for holding said rings
in said channels; water supply pipes con-
nected with the channels; a spiral distribu-
ter surrounding the shaft and connected
with the water passages in the shaft; a con-
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262,052 . S

veyer on said shaft; a screen surroundin,

sald conveyer and mounted on said shaft
and adapted to be rotated independently of
the shafIt) ; a casing surrounding the sereen
and divided into annular compartments for
receiving the screened material; a conveyer
in the last compartment and valved outlets
in the other compartments; and means for
forcing material through the said shaft

chamber and its openings to the interior of 10
the screen. - ‘

In testimony whereof I affix my signature
in presence of two witnesses.

FRED H. ROBERTS..
Witnesses:

G. Sareent Erviorr,
Apgrpa M. Fowers.



