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8 Claims,

This invention relates o the treatment of sugar
tane or other pith, fiber and Sugar containing
stalks such as S0rgo, corn or maize, and the main
object of the invention is to recover economically
and substantially completely the sugar contain-
ing juices.

A further object is to recover all of the pith
and all of the fibrous material, and in such form
that they consfitute valuable by-products.

The fiber is suitable for conversion: into pulp
by -¢éonventiona] baper making bProcesses, while
the pith can be employed ‘as an absorbent in
the manufacture of explosives, of animal. feeds,
and as animal litter or agricultural mulch.

Although various different types of sugar bear- ¢

ing ‘stalks may be employed, the specific ‘em-
bodiment hereinafter described is particularly
adapted for the treatment of sugar cane. Our
Process, while ordinarily intended for use after
the last ‘mill in
used on cane which has been shredded by passage
through a conventional swing hammer mill. In
other words, our Drocess, used -after g swing
hammer mill or shredder, can replace completely
the conventional rolling mills used in cane sugar
manufacture,

As a further feature, the juice extracted from
the cane is filtered through a bed of the pith
to remove suspended matter from the fiber, and
preferably such bed is
residual juice may be washed from the pith bed
and the wash water returned to the system.

The present invention does not involve any im-
brovements in any specific unit employed in the

system, with the exception of the juice filter. &

Therefore, in the accompanying drawings” the
different units are shown diagrammatically, and

ferent types suitable for the purpose.

In the accompanying drawing one form of ap-~
paratus which may be used is diagrammatically
illustrated.

In the apparatus as illustrated, the sugar cane
is fed by a conveyor {1 to knives 12 which cut
the stalks into short sections, These ‘are de-
livered to a hammer mill or shredder 3 which
breaks up the sections of stalks and forms a mat
which is delivered to g mill-of ‘any suitable type,
and preferably that in which the materia] passes
over a plurality of pairs of rollers and is pressed
against each pair by a Superposed roller so as
to further crush: the cane and squeeze out g
major portion of the juice. A single mill may
be employed, but it is Preferable to employ a

existing milling plants, can pe °

a moving one, so that o
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plurality of the mills,
lustrated, the mill has
rollers 14, 14g, {4p and
tracted in the lasg mill is
mill I4a, the juice from the third mill { 4b de-
livered to the first mill 4, and the juice from the
first and second mills delivered through g pipe
22 for iltration as hereinaftter described,

As diagrammatically il-
four sections or sets of
4c, and the Jjuice ex-
delivered to the second

These mills 1§ are Dbreferably of the type shown
and claimed in our copending application Serial
filed July 6, 1949, ang include beaters

separately ‘deliver. these constituents, each sup-
stantially free of the ‘other.

The pith, suspended in water, is discharged
from the mills i through pipes {1, and the fipers
are discharged through a chute or pPipe 18. The
mills 16, as shown, are arranged in parallel, bug
they may be arranged in series, with the second
taking’ the fiber and water from the first, but
each separately discharging the pith. The begt-

one leading to each
trated two branches 18a and 19 for each mill,
one discharging onto the fiber entering the mill
and the other discharging into the material with-
in the mill. The water -delivered through the
bipe 19 is taken from the system at a later point
in the brocessing, as hereinafter described, and
contains some sugar juice, from which pith and
fibers substantially free of Sugar have been re-
moved.

The- water discharged through the pipes: 11,
and which contains the major portion of the
pith; has the pith separated therefrom by any
suitable means.  Ag shown, there is brovided an

There are’ illijs-

taining some sugar juice, is returned through a.
pipe 21 to one of the cane crushing and pressing
mills. : As shown, it is delivered to the third mill
14 50 that this portion of the sSugar .is united
with that extracted by this mill {4p and’ de-
livered from the latter to the first mill, so that
all of the sugar Juice is discharged through pipe
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92. The pith separated at the screen 20 is de-
livered through a pipe 23 and, as hereinatter
explained, later used for filtering the juice de-
livered from the mill 14.

The water carrying the fiber separated in the
mills 16, and substantially free of pith, is deliv-
ered by the pipes 18 to a tank 24, where the fiber
settles to the pottom. The supernatant liquid
which contains some sugal and fine floating ma-
terial, is drawn off from the upper part of the
tank through the pipe 25, and is returned to the
mills 16 for wetting the bagasse which is being
separated into pith and fiber. :

In the form illustrated there are employed twoO
of the mills 16 arranged in parallel T4 will of
course be obvious that these two may be arranged
in series if desired, or that one might serve the
purpose of the two.

Preferably an additional pith and fiber sepa-
rating mill 16a is employed, which is arranged
in series with the mills 46.- To this mill {6a there
is delivered through the pipe 2§ fiber which is
drawn off from the tank 24, and which may still
.contain some pith and sugar juice.

The pith and sugar containing juice are de-
1ivered from this mill 18a¢ through a pipe 21 to
o screen 20a, and the water containing. some
residual . sugar juice is returned to the mills {6
through the pipe 19, hereinbefore referred to, and
. used to wet the material being processed in the
mills. 16, The pith separated by the screen 200
.is delivered through a pipe 29 which joins the
pipe 22 carrying pith from the screen 28, and is
used for filtering as hereinafter described. The
fiher from the mill i16a is delivered to a tank 24a
in which the fiber seftles to the bottom, and the
supernatant water is delivered through & pipe 30
o wet the material being treated in the mill 150.
The water containing some. juice and the settled
fibers is withdrawn from the tank 24¢ through
a pipe 26¢ and delivered to a screen 28b which
removes the fibers. The fibers may be further
_washed, if desired, by water delivered to the
sereen by pipe 38 and delivered through 2 pipe
3§ for drying, storage, or other purpose. The
wash water passing through the screen 20b is
delivered through a pipe 32, and a portion of this
may be delivered through pipe 33 where it, to-
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gether with the water delivered through the pipe

30, is.used to wet the material in the mill 16a.

The pith separated by the screens 20 and 200
and delivered through tne pipes 23 and 29 are
united, and all of this pith is delivered through
the pipe 34 for the filtration of the juice, as here-
inafter described. .

All of the fiber separated in the mills 16 and
settled in the tank 24 is delivered to the mill 164,
and all of the fiber separated in the mill {6a and
settled in the tank 24a are separated from the
liquid by the screen 200, and delivered through
the pipe 31 for storage. )
 The sugar juice separated from the pith in
mill 15a goes back to mills 16; the sugar juice
separated from the pith discharged from mills 16
goes through pipe 21 back to mill 18b; the sugar
juice separated from fiber in tank 24 goes to mill
1$a, and a part of the sugar juice separated from
fiber in tank 24a goes through pipe 33 to mill 16a.
The pith, after being separated by the screens
20 and 2084, is used to. filter further solids from
the juice. Residual sugar is then washed from
the filter bed hy the liquid which has passed
through screen 20b, and the wash water is re-
turned to the system.
~As previously noted, the pith may be and pref-
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erably is employed to form & filter bed for the
sugar juice. The bed is preferably a progressive-
1y advancing one, to one end of which the pith
is continuously delivered, and from the other end
of which pith with impurities is continuously
withdrawn., The pith, after serving as 2 filter, is
washed, and the sugar returned to the system.
For this purpose there is employed a closed loop
conveyor for the filtering material, and which in
structural design may embody certain parts
similar to those shown in the Sinden Patents
2,155,874 and 2.,465,287.

As diagrammatically {llustrated there is pro-
vided an annular chamber 40 within which there
is mounted an endless conveyor 4§ which may be
slowly driven in any suitable manmner, and from
any suitable source of power. 'Two portions 42
and 43 of the lower wall of the chamber are por-
ous, and one of these forms the top wall of a
collecting .chamber 44 and the other forms the
top wall of a2 collecting chamber 45. The pith
collected on the screens 28 and 20¢ and delivered
through the pipes 23 and 29, is conveyed through
the pipe 34 to.the chamber 48 adjacent toone end.
The juice from mill 14 is delivered through pipe
29 to the chamber 43 adjacent to the rear end of
the chamber 45, and in fiowing through the pith
being advanced by the conpveyor a1, is filtered, col-
lected in-the chamber 48, and discharged from
the system through the pipe 48.

A portion of the wash water which has passed
through the sgreen 20y, and delivered by the pipe
33, is conveyed by a pipe 471 to a point above the
rear end of the chamber 44. It there flows
through the filter bed to wash residual sugar
juice from the bed, and collects in the chamber
44 from which it is returned to the system through
pipe 48. The pith which is delivered to the con-
veyor through the pipe 34 is continuously ad-
vanced by the conveyor 4i. The residual sugar
juice having been washed therefrom, the pith
now drops into a pocket 48 on the lower side of
‘gn upper run of the conveyor and is discharged
from the system through a pipe 50.

Thus, from the cane or other sugar bearing
material delivered to the system by the conveyor
{1, there are produced three products. All of the
sugar juice, substantially free of pith or fiber, is
discharged from the system through the pipe 46;
all of the fiber washed free of pith is discharged
through wpipe 31; and all of the pith which ‘has
peen separated from the fiber and used as & flter
bed is discharged from the system through the
pipe 90, 14 will therefore be seen. that by our
improved process the three main ingredients of
the cane, namely sugarl, pith and fiber, are sub-
stantially completely separated, and the maxi-
mum amount of each is recovered.

T4 will be obvious that suitable valves for con-
trolling the flow of the various materials, and
pumps for effecting the flow, would be used, but
as these are cenventional - they have not been
illustrated.

Having thus described our invention what we

claim as new and - desire to secure by Letters

Patent is: .

1. The method of purifying sugar containing
juice obtained from crushed  stalks containing
sugar, pith and fiber, said method including sepa-
rating the juice from the crushed stalks, break-~
ing up the crushed stalks, separating the pith

“trom the fibers in the presence of watet, fAltering -

the juice through the pith, washing sugar Jjuice
from the pith, and returning the wash water 1o
the stalks being broken up. c
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2. The method of Tecovering valuable products
from stalks having sugar containing juice, which

moving sugar containing water from the fibers,

and returning it to the stalks being broken up.
3. The method of recovering valuable products

from stalks having sugar containing juice; which

removing sugar containing water from the pith
and returning it to the stalks being crushed, re-
moving sugar containing water from the fibers

forming a filter beg from the pith, and filtering
the sugar juice through said ped.

4. The method of Separating and recovering
the pith ang fibers of stalks having sugar con-

stalks being broken up, delivering the pith to
and forming therefrom g continuously advancing

6. The method of separating and recovering
the sugar, Jjuice, pith and fibers of sugar contain-
ing stalks, which includes continuously advancing
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and crushing. the stalks and bressing therefrom
the major portion of the juice, breaking up the
crushed stalks-in the bresence of water to free
the pith from the fibers, separating the fibers
from the pith and water, Separating the pith from
the water, returning the water to the stalks being

being broken up.
7. The method of separating ang recovering
pith, -fibers and. sugar containing juices from

the- fibers, removing. the fibers from the water
containing sugar and pith, separating the pith
from the water and reburning the watber and con-
tained juice to the stalks being broken up, form-
ing a filter bed from the pith, progressively. ad-
vancing the filter bed, filtering the sugar juice

8. The method. of recovering separateg pith,
fibers and Sugar containing Jjulces from stalks and
purifying saiq juice, - which method- includes
crushing the stalks and pressing therefrom the

PAUL M. HORTON,
ARTHUR G, KELLER.
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