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To all whom it may concern: "
Be it known that I, FRIEDRICH SAHLFELD,

a citizen of the Empire of Germany, re-

siding at Hanover, in the Empire of Ger-
many, have invented a new and useful
Method of and Apparatus for Extracting
Rubber, of which the following is a speci-
fication. o

The crude india rubber was hitherto fre-
quent'y cut into small bits, then treated with
solvents, next preliminarily washed, after-
ward rolled into plates, and at last washed
out, before the material was passed through
an extracting apparatus. The rolling is
however, objectionable for the reason, that
the material is thereby impaired, so that the
danger of its' decomposition is increased.
Moreover the rolling and washing. out re-
quired a very great driving power and a
good deal of labor and trouble. ] .

My invention relates to improvements 1n
this manufacture, whereby the rolling and
washing out of the material is saved, and
consequently the extraction of the rubber or
rubber-like substance is simplified, cheap-
ened and facilitated. ; -

According to my invention the crude rub-
ber or similar raw material is together with
any known solvent at once put into an ex-
tracting- apparatus, that is a closed pris-

* matic horizontal vessel, in which for ex-
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ample three parallel horizontal shafts with
juxtaposed“knives are mounted to tdarn, the
dnives being arranged to work together
similar to scissors for cutting up the mate-
rial. In order to reduce the driving power

“as much as possible, the knives on the shafts

are so-disposed, that they can only periodi-
cally and in groups cut the material. In
order to assist the solvent.in its action upon
the material for removing the resinous mat-
ters, the closed vessel is preferably steam-
jacketed, so that the material can be heated
up to a temperature, -which does not yet
produce any decomposition of the rubler.
Special valves are disposed at the b:.iclom

~and preferably also at the end sides of the
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vessel and are so constructed, that tubular
pistons-can be pushed ih, so that their inner
ends project into the vessel and disclose per-
forations. for permitting the linquid to. ﬁow
off.~ Sieves are disposed :car the, bearings
of the three shufts for Teeping the particles
of material off fromithe bearings. Ou the

top of the closed vessel a device may be dis- |

posed for receiving avy quantity’ of ‘erude

Specification of Letters Patent.

rubper ‘or other raw material and discharg-
ing it into the vessel. Any of the known
solvents can be introduced together with

water into the-closed vessel through valves.

As after the extraction of the rubber or
rubber-like substance the impuritiés and the
mechanical associates are removed with the
solvent, no further washing of the extracted
rubber or rubber-like substance is required.
I will now proceed to describe my inven-
tion with reference to the accompanying
drawings, in which— '

Figure 1 is a vertical longitudinal section.

through an extracting apparatus, Fig. 2 is

a vertical cross section through the sameé on -

the line A—B in Fig. 1, Fig. 8 is a vertical
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longitudinal- section on an enlarged scale -

through one of the liquid discharging valves,
Fig. 4 is similar to Fig. 2 and shows a
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modification of the top or cover, it being -

provided with a special device for receiv:

ing the material and discharging it into_the
vessel, Fig. 5 is similar to the Teft part:of

Fig. 1 and shows a modification, a protect-

ing disk being disposed on the- shaft: in
proximity of the sieve near the left bear-
ing, and Fig. 6 is similar to Fig. 2 and
shows on the three shafts the protecting
disks in Fig. 5. o

Similar letters of reference refer to simi-
lar parts throughout the several views. =

The extracting apparatus essentially con-
sists of a prismatic trough ¢ of any known
construction, a cover & rnd three paraliel
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horizontal shafts d d. The- trough- & ‘is .

shown to be mounted on a frame 2z, which

extends to the right in Fig. 1 and carries a-

driving shaft ¥ turning -in suitable bear-
ings 2" and 22, TFast and loose pulleys v’
y? are disposed for supplying power to the
shaft v, which is adapted to drive the mid-
dle shaft d by means of gear wheels @', 2?
and the two outer shafts d 4 by means of
gear wheels 2%, @*. The three shafts d d
are assumed to run all in the same direction,
although this is not absclutely necessary.
The shafts d d may be supported by bear-
ings w’ on the right in Fig. 1, bearings w?
on the left at the left end side of the trough
a, a beam w? in the middle and stuffing-
boxes w* at the right end of the trough a.
The two-armed knives ¢ ¢ juxtaposed “on
each shaft 4 are shown to be divided into
four groups, in each of which the knives
have the same position on the shaft and the
kr' wes of any group are set at right angles
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to the knives of the neighboring groups, so
that the groups alternate with onc znother,
as is clearly shown at Fig. 1. The circles
described by the ends of the knives ¢ oh the
three shafts d 4 cut each other, as is shown
at Fig. 2, and the knives ¢ on the two outer
shafts & d are made to alternate with those

on the middle shaft ¢ in such a manner,

that the knives on any shaft can- periodi-
cally work with the knives on any neighbor-
ing shaft similar to scissors. It will be un-
derstood, that as not all of the knives are

te work at a time, the driving power re-.

quired for them is kept mcderate. Prefer-
ably a sieve % is disposed near the left bear-
ings w? in Fig. 1, which passes through the
trough @ from one side to the other one and
serves for keeping the cut-up material off
from the bearings w®. Preferably a pro-
tecting disk v (see Fig. 5) is disposed on
each shaft ¢ in proximity of the sieve and
serves for preventing the material ‘from
being pressed against the sieves by the
knives, whereby otherwise the sieves might
be blocked up. ' Preferably the three pro-
tectidg disks v v are made in halves (sce
Fig. 6), so that they can be easily taken off
’f%pr cleaning and again replaced without the
ecessity of removing the entire cover .
Where so preferred, of course a sieve simi-
lar to 2 may be disposed near the stuffing-
boxes w* in the right end side of the vessel
e in Fig. 1 and protecting disks similar to
v v may be disposed ¢n the three shafts ¢ e
in proximity of the sa‘d additional sieve.
The cover b is prelerably made detach-

" able in any known mainer and is suspended
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from chains ¢ ¢ passing over pulleys ¢” ¢,
so that the cover & can be balanced by
means of counter-weights ¢ and can be
€asily moved up and down.
provided with a tubular connection f of any
known construction for-the introduction of
solvents and water. Also the cover b is pro-
vided with a tubular connection ¢ for the
gases and vapors escaping from the appa-
ratus.

The cover & requires to be taken off for
charging the trough ¢ with crude rubber or
other raw material, after which the cover is
replaced. In cases, where this operation is
undesirable, the cover & muy be provided
with a manhole (not shown) of any known
construction, thrcugh which the material
can be charged into the trough. '

The lower pari of the trough a is pro-
vided with a steam-jacket ¢ having a steam-
inlet <’ and a steam-outlet 22 )

I provide several liquid-discharging valves
of the construction shown in Fig. 3, for
example one at the bottom beneath the
beam % and two at each end of the trough
a, as indicated by m m in Fig. 2. ~Kach hg-
uid-discharging valve consists of a cylin-
drical casing % adapted to be fastened on

The cover & is |-
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the trough ¢ and provided with a tubular
connection n, which ¢an be connected by
means of a suitable stop valve &’ wiih a
pipe for conducting the liquid away. A tu-
bular piston 7 is meunted in the casing %
to move longitudinally, while it is prevented
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from turning by a pin p engaging in its .

stot . The piston 7 is provided at its lower
end with an opening m? ar.d at its upper
end with perforations 7’ c riesponding (o
those of the sieve . The piston / is rigidly
connected with a spindle ¢ having a collar
0 and carrying a hand-wheel o’. By
means of the hand-wheel 0" the piston 7 can
be pushed inward, so that its upper end
projects into the trough «, as is shown at
Figs. 1 and 5, and uncovers its perforations
m’, while the opening m? below registers
with-the tubular connection n. By opening
the stop valve %’ the liquid in the vessel can
be permitted to-escape to withont. If so

‘preferred, the tubular piston / may be pro-

vided with suitable openings in place of the
perforations " and sieves may be disposed
in these openings. Then the effect will be
much the same as before.

Where so preferved, the above mentioned
manhole may be replaced by a device shown
at Fig. «. In this case the cover b is pro-
vided with &' cylindrical casing » of any
suitable length, in which a distributer con-
sisting of a shaft « with four radial wings
t ¢ fastened on it is mounted to turn, a suit-
able handle or crank (not shown) being fas-
tened on one outer end of the shaft w» for
turning the distributer by hand. The cas-
ing 7 is provided with a cover s, which may
be hinged to it as shown and secured by
means of screws with winged nuts or the
like.

The extracting apparatus described oper-
ates as follows: If the apparatus has no dis-
tributer, the cover & is taken off and the
trough ¢ is charged with a convenient quan-
tity of crude rubber or other raw material,”
after which the cover is replaced. If, how--
ever, the apparatus has a distributer, its
cover s is opened and the material is repeat-
edly charged into the space above the upper
wings ¢ ¢ and discharged therefrom by turn-
ing the distributer, until a sufficient part of
the vessel ¢ is filled. Then the cover g is
closed, and-any of the. known solvernts em:
ployed for this purpose is introducedto-

| gether with water through the tubular con-

nection f and the respective stop valve (not
shown) thereon 'is closed. Then the belt is
shifted from the loose pulley %" or y? to the
fast one for'starting- the apparatus and
steam 1is turned on from any known source
by means of suitable valves (not shown)
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through the inlet ¢* to the steam-jacket ¢. -

Care should be taken, that the material be
heated only up to a temperature, which does
not yet produce any decomposition of the
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rubber. The heat supplied by the steam will
help the solvent to act upon the material and
this the more intensively, the finer the parti-
cles are into which the material is cut by the
knives e. The solvent will extract the rub-
ber or rubber-like substance and dissolve
the resin. The gases and vapors developed
during the process are permitted to escape
through the tubular connection g. When
the extraction” is finished, the resulting
liquid with the impurities is discharged

‘from the trough by pushing inward the

tubular pistons { of the liquid discharging
valves and by opening the stop valves &',
while the sieves 4 and the perforations m’
in the pistons / retain all the particles of
rubber or rubber-like substance. “T'he rubber
or rubber-like substance left in the vessel a
has been at the same time washed during the
described operation and can be taken out of
the vessel a for further treatment. In this
mauner the rolling into, plates and the sub-
sequent washing as hitherto employed is
saved and the power for working the ma-
terial is reduced.

The exiracting apparatus can be varied
in many respects without departing from
the spirit of my invention.

I claim:

1. In a rubber extracting apparatus of the
class described, in combination, a trough,
bearings at the ends thereof, shafts rota-
tably mounted in suid bearings, knives car-
ried by said shafts, means to rotate said
shafts, and sieves within said trough ad-
jacent said bearings to keep them free from
particles of the material being operated
upon..

2. In a rubber extracting apparatus of
the class described, in combination, a trough,
bearings at the ends thereof, shafts rotatably
mounted in said bearings, knives carried by

said shafts, means to rotate said shafts,.

steves within said trough adjacent said bear-
ings to keep them free from particles of the
material beinyg operated upon, and protective
means interposed between the sieves and the
knives adjacent thereto to prevent the ma-
terial from being pressed against the sieves
by said knives. '

230 Inan apparatus for extracting rub-
ber or rubber-like substances, the com-
bination with a trough, of bearings in
the end -sides of said  trough, sieves
near said bearings on the inside of said
trongh adapted (o retain particles .of ma-
terial, shafts parallel to one another and to
the bottom of said trough mounted to turn
in said bearings and passing through said
sieves, knives juxtaposed on said shafts and
adapted to work together shinilar to seissors,
means for heating said trough, a cover op

suld trough, means for chargivg the raw |

material mito said trough, means for intro-
ducing a solveut into said trough, means for

8

driving said shafts, means for permitting
the gases and vapors developed to escape,
and means for discharging the liquid from
said irough while retaining the particles of
rubber and the like,

4. In an apparatus for extracting rubber
or rubber -like substances, the combination
with a trough, of bearings in the end sides
of said trough, sieves near said hearings cn
the inside of said trongh adapted to retain
the particles of material, shafts parallel to
one another and to the bottom of said trough
mounted to turn in said bearings and pass-
ing through said sieves, protecting disks on
sald shafts in proximity of sail sieves,
knives juxtaposed on said shafts between
said protecting disks and adapted to work
together similar to scissors, means for heat-
ing said trough, a cover on said trough,
means for charging the raw material into
said trough, means for introducing a solvent
into said -trough, means for driving said
shafts, means for permitting the gases and
vapors developed to escape, and means for
discharging the liquid from said trough
while retaining the particles of rubber and
the like.

5. In an apparatus for extracting rubber
or rubber-like substances, the combination
with a trough, of bearings in the end sides
of said {rongh, sieves near said bearings on
the inside of said trough adapted to retain
the particles of material, shafts parallel to
one another and to the bottom of said trough
mounted to turn in said bearings and pass-
ing through said sieves, protecting disks on
satd shafts in proximity of said sieves,
knives juxtaposed on said shafts between
said protecting disks and so disposed as to
periodically and in groups work together
similar to scissors, means for heating said
trough, a cover on said trough, mecans for
charging the raw material into said trough,
means for introducing a solvent into said
trough, means for driving said shafts, means
for permitting the gases and vapors devel-
oped to escape, and means for discharging
the Tiquid from said trough while retaining
the particles of rubber and the like.

6. In an apparatus for extracting rubber
or rubber-like substances, the combination
with @ trough provided with a steam-jacket,
of bearings in the end sides of said trougl,
sieves near said bearings cn the inside of
said trough adapted to rétain the partieles
of material, shafts parallel to one another
and to the bottom of said trough mounted to
tnrn in said bearings and passing through
said sieves, knives juxtaposed on said shafts
and adapted to work togetlier ~imilar to
seissors, means for passing steam through

said steam-jucket, 2 cover on said trough,
means for eharging the raw material into
sadd trougli, icans for introducing a solvent
i into said trough, means for driving said
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shafts, means for permitting the gases and
vapors developed to escape, and means for
discharging the liquid from said trough
while retalmn; the particles of rubber and
h(- like.

Tn an apparatus for extracting rusker
or 1'111)‘\(41“ like substances, the combination
with a trongh provided w ith a steam-jacket,
of vearings In the end sides of said trough,
sieves pear sald bearings on the inside of
said trough aidlapted to retain the particles
of mdtexml,, shafts parallel to one another
and {o the bottom of said trough mounted
to turn in said bearings and passing threugh
said sieves, ph‘l(‘(‘t]n"‘ disks on said shafts
in proximity of said sieves, knives juxta-
posed on said shafts between said protect-
g disks and adapted to work together
stmilar o seissors, means for passing steam
throueh sald steam-jacket, a cover on said
e igh. means for charging the raw material
inio said trough. means for introducing a
supvent inte said trough, means for driving
said shafts, means fer permitting the gases
and vapors developed to escape, and means
fur discharging the Hgmid from said trough
while retaining the puarticles of rubber and

he like.

8 In an apparatas for extraeting rubber
or robbev-like ohsiances, the combination
with a trongh provided with a steam- jacket,
of bearings in the end sides of suid trough,
sieveg near said bearings on the inside of
said frough adapted to Tetain the particles
of material, shalts p,n(ﬂh] to one another
and te the botiorm of said trengh mounted to
turn in said bearings and passing through
said sieves, protecting disks on said shafts
in proxi: nity of said sieves, knives jux-

1,048,802

taposed on said shafts between said protect-
ing disks and so disposed as to periodically
and in groups work together similar to
scissors, means for pagsing steam through
sald steam-jacket, a cover on said trough,
means for charming the raw material into
said trough, means [ev introducing a solvent
into said trough, t.eans for driving said
shafts, means for per.witting the gases and
vapors developed to escape, and means for
discharging the liquid from said trough
while retaining the particles of rubber and
the like.

9. In a vubber extracting apparatus of the
class descrived, the combination with a cylin-
drical casing adapted to be fastened with
one end on a trough and having a tubular
connection on one side, of a tubular ;mton
closed at both ends guided 1n said eylindri-
cal casing and havmg perforations 1n 1ts
walls near ene end and an opening near the
other end, mweans for preven’ ng said tuhalar
piston from turning, a stuffing-box at the
other end of said cylindrical casing, «
spindle guided in said stuffing-hox and
rigidly connected with one end of said
tubular piston, and stops limniting the
stroke of said tubular piston, so that in
one extreme position the inner end of the
piston projects into the trough and diseloses
its perforations and the opeuing at the other
end of the piston registers with said tubular
counection, while in the other extreme posi-
tion the inner end of the piston approxi-
mately flushes with that of said casing.

FRIEDRICI SAHLFERLD.

Witnesses:

Wt P. Joxss,

Joux A, Percrvan.
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