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To all whom it may concerm:

Be it known that I, CARL STEFFEN, engi-
neer, a subject of the Emperor of Austria-
Hungary, and a resident of No. 40 Heugasse,
Vienna, in the Empire of Austria-Hungary,
have invented a certain new and useful Dif-
fusion Process, of which the following is an
exact, full, and clear description.

This invention relates to a process of ex-
tracting fromn beet-roots,sugar-cane,and other
plants containing sugar as concentrated and
pure a juice as possible. .

This process is a diffusion process which is
based on the following faect: If beet-root
slices are subjected to the diffusion process,
with the corresponding concentrations of the
diffusion liguid at the high temperatures

_ usually observed for the diffusion process,an

‘extraordinarily rapid diffusion takes place

Werial No, 738,063,

(No specimens,)

The new process likewise removes the trouble-
some or inconvenient waste water of the usual
diffusion process. :

The invention is earried out in the follow-
ing manner: The beet-roots, sugar-cane, or
the'like are cut in known cutting-machines
into diffusion slices or strips and fed into the
diffusion apparatus, which may consist of one
or more vessels combined into a battery. The
slices, together with the diffusing liquid of
the apparatus, are subjected to only a par-
tial diffusion process, whereby only a partial
sugar extraction of the slices takes place.
The partially-extracted slices, together with
the surrounding diffusing liquid, are then
subjected by means of snitable disintegrating
apparatus to a wet disintegrating and tritu-
rating process, so that a homogeneous liquid
pulp is produced from the said diffusing lig-
This
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20 from the commencementof the diffusion proe- | uid and the partially-extracted slices. 70
ess up to the extraction-of about two per cent. | pulp is conveyed by pumps or equivalently-
of the sugar contents of the slices, while the | acting means into suitable apparatus, (filters,
further diffusion from thence up to the lower | presses, or the like,) in which a separation of
limits of the usual diffusion requires a very | the disintegrated diffusion residues from the

25 much longer period if correspondingly con- liquid can be effected by means of hydraulic 75
centrated diffusion juices are to be extracted. | or mechanical pressure. The liquid dis-
It therefore follows that with the diffusion | charged from the separating apparatus is fed
process in the usual batteries the whole ex- | to the diffusing apparatus at that part where
tracting process must on account of the lower | the slices have the smallest sugar contents

30 limits endure a long time and that this loss and increased by a quantity of water equiva- 8o
of time must necessarily have a detrimental | lent to about the weight of the residuum left
- effect on the juices extracted. Since the dif- | behind in the separating apparatus. This
fusion is carried out in the lower limits at low | quantity of water can either lixiviate the
temperature of the diffusion liguid and since eliminated residuum or be fed directly to the

35 sugar solutions are easily spoiled at mean or diffusing apparatus. During this feeding 85
low temperatures, the method of diffusion as | back of the separated diffusing liguid and the
heretofore adopted can be termed defective. | additional quantity of water fresh beet-root
According to the known diffusion process a | or sugar-cane glices are introduced at the end
large quantity of wet residues is obtained, of the diffusing apparatus where the slices

40 which impede a perfect utilization of the | are richest in sugar and at the same end con- go
process and which are very inconvenient, es- centrated diffusion-juiceis drawn off or flows
pecially in large factories. ’ away. The quantity of this drawn-off juice
The present process has for its object to re- ‘corresponds to the quantity of the introduced
move these disadvantages. It enables the | fresh slices, increased by the fresh or addi-

45 extraction of purer and wmore concentrated | tional water fed with the separated liquid at g5

50

diffusion juices and at same time avoids the
large quantity of wet residues. It also en-
ables the extraction of the alimentary sub-
stances of the residues, which are practically

the other end of the diffusing apparatus and
decreased by the guantity of the eliminated
residues. By the triturating process and the
subsequent pressing off in the separating ap-

lost aceording to the usual diffusion process. | paratus there results about twenty-five per ioo
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cent. of residuum. The loss of sugar always

amounts to less than one-half per cent. of
sugar.

The temperatures to be maintained during
the process may be those usually adopted in
the known diffasion process—i. e., at the end
of the diffusing apparatus, where the slices
are rich in sugar, high temperatures can be
used, while at the other end of the apparatus,
where the slices have become poor in sugar,
preferably lower temperatures are used. The

process, however, has also an advantageous

issue if high temperatures are used at all
parts of the diffusing apparatus.

The accompanying drawings show in Fig-
ure 1, partly in elevation and partly in sec-
tion, an apparatus for carrying out the above-
desecribed process. Fig. 2 is a horizontal sec-
tion through the lower part of the diffusing
vessel drawn on a larger scale.

The beet - roots, sugar -cane, or the like,
from which sugar is to be extracted are dis-
integrated in a cutting-machine 1 of known
construction into slices, as used with the
known diffusion process. These slices pass
into the upper end of a tubular or otherwise-
shaped diffusing receptacle or vessel 2 and
fill same in form of a pillar or column, the
level of the diffusing liquid being indicated
by the dotted line. The lower end of the
vessel 2 communicates with the casing 3 of
a suitable disintegrating apparatus, which,
according to the drawings, consists of a
known mill having a fixed and a rotating
grinding ring or rings of chilled casting. Be-
tween these rings the partially-diffused slices,
with surrounding liquid, are ground to a ho-
mogeneous pulp. Thelower end of the mill-
casing communicates with a pipe 4, through
which the pulp is drawn off by means of a
suitable double-acting pump 5 or the like, in
order to be fed through the pressure-pipe 6
to an apparatus 7 for separating the liquid
from the solid residues—as, for instance, to a
filter press or other suitable apparatus.. The
solid pressed-off residues are emptied into a
suitable vessel 8, while the liquid portions of
the pulp passing from the separating appara-
tus through the outlet 9 arefed through 4 pipe
10 at the lower end of the diffusing vessel 2
or into the casing 3 of the disintegrating ap-
paratus in order that they may here again be
made accessible to the diffusion.

In the height of the water-level of the dif-
fusing liquid in the reeeptacle 2 is arranged
aring 11, forming an annular chamber,whose
inner wall, formed by the vessel 2, is pro-
vided with holes or slots, so that only liquid
or concentrated juice passes out of the ves-
sel 2, such liquid being passed off into a
measuring vessel 12, provided with an outlet.
A receptacle 13 for water communicates with
the separating apparatus 7 through a pipe 14,
provided with a coek or valve, and also al-
lows of the delivery of water through a pipe

674,483

15 for diluting the liquid of the apparatus 7
discharged into the return-pipe 10. Theregn-
lated delivery of the slices after their par-
tial diffusion in the disintegrating appara-
tus is secured by radial arms 18 of two driven
shafts 16 17, Fig. 2, such arms preventing
both the falling down of the slices into the
disintegrating apparatus and a clinging of
the column of material in the vessel 2.

Above the level of the diffusing liquid a
column of material not penetrated by diffus-
ing liquid rests upon the column of the slices,
the former column causing the uniform dis-
placement of the column in the vessel 2.

The annular chamber receiving or contain-
ing the overflowed liquid and formed by the
ring 11 communicates with a pipe 19, with
whieh a pump 20 or other conveying appara-
tus is in connection, in whose pressure-pipe
is inserted a suitable heating apparatus 21—
for instance, a tube-heating apparatus. The
liguid is sucked off by the pump 20, pressed
throogh the heating apparatus 21, and re-
turned through a pipe 22 above into the dif-
fusing vessel, so that the fresh supplied slices
come in contact with the hot liquid.

In order to secure a uniform operation of
the disintegrating apparatus, it is recom-
mended to form or establish a communication
between the pressure-pipe 6 of the pump 5
and the casing 3 through a pipe 23. After
opening the valve in this pipe 23 liquid is fed
under pressure to the disintegrating appara-
tusandinthis manner a clogging of the grind-
ing-bodiesis prevented. The water from the
receptacle 13 may be heated by indirect or
direct steam. The discharged liquid of the
separating apparatus 7 fed back or returned
into the diffusing apparatus through the pipe
10 can also be heated in the pipe 10 itself or
at any other part by steam admitted in a di-
rect or indirect manner,. )

Having now particularly desceribed and as-
certained the natureof mysaid invention and
in what manner the same is to be performed,
Ideclare that what I elaim, and wish to secure
by Letters Patent, is—

The herein-described process forextracting
juice from beet-roots or sugar-cane or the like
consisting in slicing the material, subjecting
the slices to a diffusion action, interrupting
the same after a partial extraction of sugar,
disintegrating the partially - diffused mate-
rial until it forms with the diffusing liquid a
pulp, separating the material from the liquid,
and refeeding this lignid and a quantity of
liguid equal to the separated solid matter to
the slices poorest in sugar, substantially as
described.

In witness whereof I have hereunto set my
hand in presence of two witnesses,

CARL STEFFEN.

Witnesses: .

ALVESTO S. HOGUE,
AUaUusT FUGGER.
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