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The invention relates to the recovery of sugar
from solution, and more particularly to beet
sugar manufacture in which the sugar is precip-
jtated out of a dilute molasses solution by the

5 addition of lime. '

It 3s among the objects of the invention ,to'

provide & continuous and rapid means for re-
covering Sugar.

Another object of the invention is to increase
the amount of sugar recovered.

A further object of the invention is io de-
crease the lime requirement. -

A still further object of the inventlon is to
provide improved means for disrupting the
particles in the Iime-sugar mixture,

The invention possesses other objects and fea-
tures of advantage, some of which with the fore-
going, will be set forth in the following descrip-
tion of our invention. It is to be understood
that we do not limit ourselves to this disclosure
of specles of our invention, as we may adopt
variant embodiments thereof within the scope
of the claims.

Referring to the drawing:

Figure 1 is a diagrammatic view showing the
arrangement of apparatus embodying. the in-
vention,

Figure 2 is a vertical sectional view of the
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- disintegrator employed in the apparatus of the

30 invention; and

Figure 3 is a Iragmentary transverse sectional
view of the disintegrator, showing a2 cross sec-
tion of the finid channel and enclosed rotor.

Pigure 4 i1s a perspective view of the peri-

tioning of the fins.

In terms of broad inclusion, the apparatus
for recovering sugar embodying the invention
comprises means for introducing lime into the
sugar solution, and means for driving the mix-
ture with a spiral motion progressing annularly
through & closed channel. This particular
handling of the fiuld results in disrupting the
particles in the mixture and exposing substan-
tially all the lime to reaction, while at the same
time permits a rapid uninferrupted flow of the
sclution through the system. After thus break-
‘ing up the particles, the mixture is circulated
until the lme-sugar reaction is substantially
complete, following which the mixture is fil-
‘f{ered. The device for breaking up the particles
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comprises an annular channel through which’

the lime sugar mixture may flow continuously.
A rotor having impeéller blades or fins is
mounted adjacent the channel, and is designed

pheral portions of the rotor, showing the posi- -

(CL 127—2)

{0 impart a spiral movement to the fluid as
the latter flows through the channel.

In greater detail, and referring particularly
to the drawing, the apparatus embodying the
invention comprises means for introducing lime 3
into the sugar solution. As shown in Figure 1
the liming unit comprises a funnel 2 into which
the sugar solution (dilute molasses) Is intro-
duced tangentially through a duct 3. This sets
up a vortical movement in the solution as it 10
discharges downwardly through the duct 4.
The vortically moving sclution in the funmel 2
presenis & surface substantially free of foam,
and provides -a condition which is ideally
adapted for entraining lime. Powdered lime is 15
introduced into the throat of the vortex as in-
‘dicated by the arrow 6, and Is -supplied in
amounts such that the solution upon leaving
the funnel .carries substantially all the lime re-
quired to precipitate out the sugar. 20

_After leaving the liming unit 2 the newly.
limed solution passes downwardly through the
duct 4 to g disintegrator 7. This device, as bet-
ter shown in Figures 2 and 3, comprises a Cas-
ing 8 in which is formed an annular channel 9 25
of generally rectangular section and extending
from an intake opening 11 to a discharge open-
ing i2. A rotor i3 is journaled in the casing 8
and is arranged so that its peripheral portions
project partially into the fluid channel 9. "Note 30
Figure 3. Suitable means, not shown, is pro-
vided for driving the rotor.

A plurality of fins {4 are spaced about the
periphery of the rotor, and are arrenged to
project aliernately from opposite sides of the 35
rotor. See Figure 4. These fins are formed by
recesses 15 cut in opposite sides of the rotor.
As best shown in PFigure 3, the corners of the
channel 9 are preferably rounded, and the boi-
toms of the recesses 15 are curved reversely to 40
the curved walls of the chamber.

As the limed solution enters the ﬂmd ¢han-
“nel 9 through the intake 1{ it is caught by the
fins 14 and started in its annular path along
the channel 9. Simultanecusly with this ad- 45
vanecing movement, the filuid is thrown outward-
ly from the rotor by centrifugal force. The
curvature at the base of the recesses 15 formed
between the fins 14 imparts an outward rotat-
ing motion to the fluid as the latier is thrown 50
radially from the rotor and into the open por-
tions of the channel.

This turning action of the fluid results in a
circulation which follows downwardly along the
rounded sidewalls of the channel and then re- 55
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tween the fins (4, whereupon the fluid is again

‘given an outward rolling impulse. The dotted

lines in Figure 3 clearly illustrate the manner
in which the columns of fluid on each side of

_ the rotor I3 are given the turning motion.

Since the rotor is rotating about the channel

8, the whirling columns of fluid are simul-

taneously advanced along the annular path
formed by the channel. This combined rotary
and longitudinal movement of the fluid column
results in a spiral or helical motion progressing
annularly about. the, closed channel.
ted line in Figure 2 illustrates the spiral mo-
tion of the fluid as the latter advances annu-
larly about the channel. Of course it is under-
‘stood that this spiralling column of fluid is du-
plicated adjacent the opposite side of the rotor,
as indicated in Figure 3.

It has been found that this particular han-
dling of the limed solution, in a closed channel,
produces a turbulence which results in effec-
tively disrupting the particles in the solution.
Applicants have discovered that .the particles
of lime in a sugar solution tend to become coated
with the insoluble lime sugar compound, there-
by rendering the lime within the particle un-
available for combination with the sugar. In
order to expose substantially all the lime to re-
action it becomes desirable to break up the
particles.

The disintegrator of our invention has been
found especially suited for this purpose, be-
cause the problem is not merely that of pro-
viding. means for disrupting the perticles, but
to provide such means which will operate with-
out interfering with a rapid flow of the solu-
tion through the system. The capacity of a
plant for handling molasses depends upon the
rate of solution flow through the factory. Our
disintegrator permits a rapid uninterrupted
flow of solution through the system, while ‘at
the same time effecting the desued breaking up
of the particles.

After leaving the channel § of the disinte-
grator T as shown in Figure 1, the solution
passes to a filter {6 through a suitable duct 7.
This duct is preferably looped in a large coil 8
so as to provide a length of duct sufficient to
permit substantial completion of the lime sugar
reaction before the solution reaches the filter.

We claim:

1. Apparatus for recovermg sugar from solu-

tion comprising means for introducing lime into-

the solution, a fllter, means for delivering the
limed solution continuously to the filter and
including a channel in which the lime-sugar
mixture may flow, and an element movable in
said” channel for driving the mixture with a
spiral motion through the channel to disrupt
the particles in the mixture and expose substan-
tially all the lime to reaction.

2. Apparatus for recovering sugar from solu-
tion comprising means for introducing lime into
the solution, a filter, means for delivering the
limed solution continuously to the filter and in-
cluding a channel in which the lime-sugar mix-
ture may flow, and an element projecting par-
tially into and movable longitudinally of said
channel and having fins exfending transversely
of the channel for disrupting the particles in
the mixture.

3. Appargtus for recovering sugar from solu-
tion comprising means for introducing lime into
the solution, a filter, means for delivering the
limed solution continuously to the filter and in-~

The dot- -
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" enters the lower portions of the recesses 15 he- "cluding an annular channel in which the lime~

sugar mixture may flow, and a rotor having
its peripheral portions movable in said channel
for disrupting the particles in the mixture.

4, Apparatus for recovering sugar from solu-
tion comprising means for introducing lime into
the solution, a filter, means for delivering the

limed solution continuously to the filter and.

including an annular channel in which the lime-
sugar mixture may flow, and a rotor having its
peripheral portions projecting partially into the

<«

channel and having fins projecting from op- |

posite sides thereof and extending transversely
of the channel for disrupting the particles in

5. Apparatus for recovering sugar from solu-
tion comprising means for introducing lime into
the solution, a channel in which the lime-sugar
mixture may flow, an element movable in said
channel for driving the mixture with a spiral
motion through the channel to disrupt the par-
ticles in the mixture and expose substantially
all the lime to reaction, a fiiter, and a duct for
conveying the mixture from said channel direct-
1y to the filter and having a length sufficient to
permit substantial completion of the lime-sugar:
reaction,

6. Apparatus for recovering sugar from solu-
tion comprising means for introducing lime into

,tHe solution, an arinular channel in which the

lime-sugar mixture may flow, a rotor having
its peripheral portions movable in said channel
for driving the. niixture with a spiral motion
progressing annularly through the channel to
disrupt the particles in the mixture and expose
substantially all the lime to reaction, a fliter,
and & duct for conveying the mixture from said
channel directly to the. filter and having &
length sufficient to permit substantial comple-
tion of the lime-sugar reaction.

7. Apperatus for recovering sugar from solu-
tion comprising a filter, a duct for conveying

the solution in a continuously advancing stream .
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to the filter, a liming unit interposed in said -

duct for introducing lime into the advancing
stream of solution, a disintegrator interposed
in the duct between the liming unit and the filter
and having an annular channel, and a rotor
having its peripheral portions projecting into
the channel and having recesses formed in its
peripheral portions to provide fins for impelling
the ime-sugar mixture through the channel, said
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recesses having curved inner walls for imparting

an oufward turning motion to the mixture,
whereby the mixture is driven with a spiral mo-
tion through the channel.

8. A disintegrator for limed sugar solutions
comprising an annular channel through which
the solution” may flow, and a roftor having its
peripheral portions projecting into the channel
and having recesses formed in its peripheral
portions to provide transversely extending fins
for impelling the solution through the channel,
said recesses having curved inner walls for im-
parting an outward turning motion to the solu-
tion, whereby the latter is driven with & spiral
motion advancing annularly through the chan-
nel to disrupt the particles in the mixture and
expose substantially all the lime to reaction.

9, A disintegrator for limed sugar solutions
comprising an annular channel having rounded
side walls through which the solution may flow,
and a rotor having its peripheral portions pro-
jecting into the channel and having recesses
formed in its peripheral portions to provide
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fIransversely extending fins for impelling the
solution through the channel, said recesses hav-

ing rounded inner walls curved reversely to the

side walls o{ the channel for imparting an out-
ward turning motion to the solution, whereby

the latter is driven -with & spiral motion ad- -
-vancing annularly through the channel to dis-

rupt the particles in the mixture and expose
substantially all the lime to reaction. )
10. A disintegrator for limed sugar solutions
comprising an annular channel through which
the solution may flow, and a rotor having its
peripheral portions projecting partially into the

central portions of the channel and having re--
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cesses formed in both sides adjacent its periph-
eral portions to provide fins projecting outward-
ly from opposite sides of the rotor for impelling
the solution through the channel, said recesses
having curved inner walls for imparting an
outward turning motion to the solution, where-
by the latter is driven with a spiral motion ad-
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vancing annularly through the channel to dig- .

rupt the particles in the mixture and expose

" substantially all the lime to reaction.
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