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This invention relates to_improvements in ‘solvent ex-
traction. .. It more particularly relates to -an improved
extraction. apparatus: and.a method for operating the
same. - ) ‘ ‘ o
' Solvent extraction is used for the recovery- of valu-
able components from solids; - Thus, for example,. com-
ponents such:as: oils, waxes, résins, or chemicals, as, for
.- example,- nicotine, caffeine, theobromine and - the  like
are recovered from solid materials which are. preferably
in crushed form, as, for example; from oil seeds,: coffee;
cocoa shells, cinchona bark, coals; tobacco, and the like
by continuous extraction with. suitable solvents.

In accordance with conventional methods of operation
for_ this solvent extraction, the ‘solvent was passed. in
counter-current flow contact through the material from
which.-:the components were to be extracted:  For. this
purpose- horizontal - extractors = were frequently used
through which the material was conveyed: by means of
a:screen belt provided on both sides with fixed -walls.
A number of collector. tanks were arranged closely side
by side below the belt.
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to the chain of containers often: runs wnused between
the individual containers into the collector tanks. )

:One object .of this invention is an extractor which
may be-charged and emptied continuously and which will
allow ‘an intermediate’ draining of the solvent from the
material .during the -éxtraction.

A further object of this invention is an extractor which
will combine the “advantages of - the  known™ extractors
operating with 'a screen belt and with a chain' of con-
tainers. while at the same time avoiding the disadvan-

= tages:of these two types of extractors. -These, and. stilll
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further objects:will become apparent from the following
description read in - conjunction with the drawings, in
which: ‘ S

Fig.'1-is a diagrammatic vertical section of an-embodi-
ment of an extractor in accordance with the invention;

Fig.- 2 is a diagrammatic plan view of a section of
the chain of frames in the extractor shown in Fig. 1;

Fig. 3'is a diagrammatic vertical section of a further
embodiment of -the extractor in accordance ‘with the in-

- vention;
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The solvent was. fed to the ma-.-

terial from  above, as, for example, through  sprinklers, -

and flowed through: the material in a' downward direc:

tion. After passing through the material and the belt
The tanks

the solvent ‘passed into: the collector: tanks.
were. arranged in such. a manner that ‘the solvent could
flow in a direction opposite to that of the belt movement
from one collector tank to the next, so that the most
highly. concentrated solution: could  be  withdrawn from
the first tank positioned below the device used for charg-
ing the belt with the: material to be éxtracted.  The sol-
vent used for extraction:was recycled from' each of the
collector tanks by means of ‘a pump to a portion of the
screen belt directly -thereabove, ‘

Extraction devices are also known in ‘which the screen
belt is replaced by an endless chain of tiltable containers
provided with liquid-permeable . bottoms; ‘such as per-
forated bottoms, and ‘which, in all other respects, oper-
ate in a manner similar to that described above. ‘

The known extractors utilizing the screen belt may be
charged with and emptied of the material continuously.

These extractors haveé the disadvantage, however; in that.
there is no. possibilityof preventing solvent from flowing

in-a horizontal direction.. In addition, it is'not possible
to free the material at any point of its passage through
the extractor from the solvent by draining and then 16
treat it with fresh solvent of a different oil content -‘which
is of importance in accelerating the extraction.. Although
the known extractors provided with an'endless chainof
containers -may be so..drained . and treated with fresh
solvent during the’ passage through the extractor, : the
same have ‘the disadvantage that the containers * must

be charged in 4 discontinuots manner in order to pre-

vent the material from falling through a “gap between
the - containers into ‘the collector tanks for the solvent
therebelow. In addition, the ‘solvent ‘fed from above
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- of ‘the belt 4, so that the exiracted material s

Fig. 4 is-a vertical section of still a further embodiment;
of -an extractor in accordance with the invention; :

Fig. 5.is a diagrammatic front elevation of a portion
of the'frame shown in Fig, 2; ' o :

Fig: 6'is ‘a ‘perspective-view. of a portion. of the chain
of frames as shown in Figs: 2 and 5;

Fig, 7 isa didgrammatic partial side ‘elévation of a
further embodiment of a chain .of fraimes in’ accordance
with the invention;

Fig. 8'is a diagrammatic plan view of Fig. 7; and

Fig. 9 is a diagrammatic perspective view of a portion
of a chain of frames as shown in Figs. 7 and 8.

“ In accordance with the invention, an extractor is.pro-
vided with a rotatable liquid-permeable - belt having a
substantially horizontal upper portion. Means such as
an' endless chain of frames is provided to subdivide the
belt at substantially right angles to the direction of move-

-ment thereof ‘and’ to “provide side. walls for the -belt.

Means-are provided: for. feeding material to be extracted
on to-one'end of the horizontal portion for the travel
therealong and further means are provided for the pass-
ing of solvent onto and through the material and belt.

In the embodiment as shown in Fig; 1, the extractor
3 is provided with a charging bin 1 and a control device
therefor 2. The material to be extracted is fed into.the
charging bih in any known manner, -as, for example, .on
the endless conveyor belt shown, and passes downward
from this bin into the extractor.  The rate of flow is
controlled by the. device 2, which, for example, varies
the cross-sectional discharge opening from ‘the charging
bin, . Positioned within" the extractor 3 is .an endless
horizontal screen ‘belt ‘4 which ‘Totates: about the drive
drum 6 and'idler ‘drum’ 3. :

The endless chain of frames 7 extends about the endless.
screen belt 4. The endless chain of frames is rotated
at one end about the idler drums 5, which is also the.
idler for the belt 4. At the other end, the chain of frames:
7 extends about the drive drum 12, which:is spaced at-
a further distance from the idler drum 8 tham the drive.
drum 6. - In. this- manner the chain of frames . extends.
in its lengthwise diréction beyond the reversing. poiat 6.
] carried by
the ‘chair"of frames beyond the end of the screen - belt

‘and can fall dows behind the' drive drum 6 into the dis-

~“charging device 13 driven by the adjustable drive 13¢.
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The drive roller 6 is driven by means of.the adjustable’
drive 69. The drive to roller 12 is connected “fo. the:
drive roller 6 for rotation at the same speed. . -Since both.
the chain of frames 7 and the belt 4 moye at the same:
speed along the upper surface, they form in effect a con-
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tainer -unit with a permeable bottom;the sides of the

frames 7 forming the container sides and the belt 4 form-
ing the permeable container. bottom. = Since, however,
the belt 4 is continuous and moves at a substantially
constanf rate, the chargmg with the material through the

charging bin 1 and device 2 may be effected at a comn~

tinuous rate and the discharge over the drum 6 into the
device 13 may also be effected at a continuous rate.
The chain of frames may be constructed in accordance
with the embodiment illustrated in Figs. 2, 5, and 6. . A
multlple number of rectangular frames § are flexibly
linked in ‘the form of an endless chain by means of the
connecting partitions 18. ~The distance between the two
long :walls of a frame s approx1mate1y equal to the
length -of the partition ‘16, so. that, in addition to the
fraime; segments formed by the frames themselves, a third
frame: js formed between ‘each’ two frames which are
-spaced apart and connected by the partitions 18.."The
partitions 10 are connected to the short walls of the frames
which extend in the direction of the belt 4 at the lower
portion thereof by means of the pins 7b and are pivoted
about these pins. The alternate short walls and par-
titions 1¢ may be linked to the links of a chain pivotally
connected to each other around the pivois 7. The plvots
7b are substantially adjacent to the upper surface of
the screen belt 4, on which the chain of frames rests on
its upper horizontal passage through the extractor. - The
par‘[lth'lS 10. are maintained in positicn by means of the
spacing bolts 7a, which connect opposed-position parti-
tions 16 ‘at their upper edges. The long walls 8 of the
frames, which extend transverse to the direction of mo-
tion of the chain of frames, and the screen belt 4 are
connected. to each -other by means of the stiffeners 9.
The rollers 11 serve to support the lower end of the
chain of frames. QOverflows, such as the overflow pipes
8a and 18a, are provided in the frames & and partitions
19. The overflows are approximately of the same height
as the frames 8 or partitions 16 and two such overflow
pipes are preferably arranged in each frame 8 and on each
opposed paxr of partitions 18 in such a manner. that the
ountlet openings on opposed sides are positioned at the
upper ‘and lower edges, respectively, of the frames or
partitions, as the case may be..  Thus, the overflow pxpes
8a or 18a on the right- and left-hand sides, are so posi-
tioned that liquid will overflow therethrough at approxi-
mately the same liquid level, when the frame is.in the

position shown or inverted. The liquid will overflow:

through the pipe 8a on the léft-hand side when the frame
is in an inverted position, as, for example, on its lower
horizontal run, as shown in.Figs. 3 and 4.

In order to prevent the remaining lignid from flowing
out through the upwardly directed pipe, the two pipes
are so. positioned that the free opening of the pipe, which,
dependrlg on the position of the frames, is. posmoned
in an upward direction and is higher than the opening
defined through the side partltlon 10 leading to the other
downwardly directed overflow pipe. Thus, the free end
of the overflow pipe 18a extends past the horizontal plané
of the opening of the pipe 8a through the partition 10,
and vice versa.

~ Another constructional embodiment of the chain of
frames 7 is illustrated in Figs. 7, 8, and 9. In this em-
bodiment the chain of frames consists of the sheets 59,
which are offset at 51. The consecutive sheets are con-
nected to each other by the pins 52, which extend through
the plates 53 arranged at the partitions 50 before they
are bent, and through the bent part of the adjoining par-
tition 5¢. Through the fixing of the pins, the connection
and the flexibility in the chain of frames is simultaneously
achieved.. The higher sections of opposed partitions 58
are fixed at their upper portion by the spacing bolts 55.
The opposed shorter offset portions are connected by
the wedge-shaped partition walls 54, which taper in a
downward direction. By virtue of this arrangement, the
material will fall more easily from the chain of frames
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when the screen bottom is reversed. If the chain of
frames on the lower portion of its horizontal run is also
used for the extraction, as shown in Figs. 3 and 4, then, in
spite of the tapering of the partition walls, the material
will not be impeded from failing out of the lower portion
of the chain of frames, since, due to the inversion of this
chain, which takes place near the 'discharge point, the
distances between the upper edges of the partltlon walls
are increased.

-~ As may be seen from these embodiments, the chain
of frames is provided with partition walls positioned at
right angles to the direction of movement of the chain
and of the screen belt. - The distance between these par-
tition walls may be relatively small. This is of par-
ticular " advantage -when operation is effected in such o

manner that the solvent or the solution of substance to be

extracted is fed at several consecutive points to the sur-
face of the material moved along with the screen belt and
chain of frames and the liquid is allowed to drain from
the material between two feed points. - The distances of
the partmon walls from each” other are preferably ar-
1anged in accordance with the time which - the -solution
requires for its passage through the layer of material
to be extracted.  Thus, for example;-if this time"is two
minutes, then the distance is preferably made equal to'
the distance traversed by the chain' of frames in two
minutes. In operating in this manner, the depth of the
layer of the material suitably is such, that," with one ‘or’

- several passages' through the layer, the extracted con-
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-through the material into the compartment 14a.
. the compartment 14a of the collecting tank, the solvent
solution flows over. the partltlon wall or overflow weir.

tent, of, for example, 0il in the solution attains a state.
of equilibrium, i.e., the solution leaving the layer ‘has
reached its maximum content of material to be extracted
in accordance with the content of the material to be ex-
tracted in the. treated material.
ticularly. excellent extraction performance is achieved.”
“"The "chain of frames rests-on the upper horizontal
portion of screem belt 4. The material fed from the
charging device to the chain of frames is deposited on the’
screen ‘belt- 4, moves along the horizontal run of the
screen belt confined within the. partitions of the frames
and falls behind the drum 12 and in front of the drum
6 into the discharge device I3, where it is removed for
further treatment. - Beneath the upper horizontal run
of the screen belt 4, a collecting tank 14 is positioned.
This tank is subdivided into a multiple number of com-
partments, ie., 14a through 14/ Fresh- solvent is sup-
plied to the material through' the sprinkler 15 or similar
distributing device, and passes through the material to

. the compartment 14q of the collecting tank. The sclvent

is recycled from this compartment 14a to the sprinklers
16a by means of the pump 16, and again runs -down
From’

90¢ into .the compartment 14b in quantities correspond-
ing to the: supply of solvent through the sprinkler 15.

The -solution is circulated through the material to be

extracted from 145 by means of the pump 17 and sprinkler
17a. The same operation is repeated with respect to

the compartments 14c and 14d, the solvent solution over=:

flowing from 14d to 14c and from idc to 14d. As may be

seen, the solvent in its'passage from 14a through 144 and’
circulation ‘and recirculation through the material over

“* these collector tank sections or compartments-is passed in’
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countercurrent  flow to the direction of movement of
the material and the solvent becomes more and more en-

riched ‘with the oil or fat or sumlar matérial being ex-

tracted.
- Should it prove necessary to heat the éxtraction prod-
uct of the. oil solution, in order, for example; to reduce

the viscosity, -or to effect the extraction at higher- tem-

peratures, the heater 100 in the form of a heat exchanger,
may be used. Heating media may. be pased .into the inlet
101 and out through the outlet 102 to effect. this heating.

It is also possible to use electric heating devices or the

In this ma.nner, a par-_

e



like positioned. in. the oil solution circuit or. in several
of these circuits. ~In a similar manner the solution may
be cooled with the use of suitable coolers as, for example,
by passing cooling media through the inlet 101 .and out
through the outlet 102.

The collector tank compartments Ide; 14f, 14g, and
144 constitute ‘the parallel flow section of the extraction
device, which- is- arranged near the charging device for
the material.. This section of the extraction is. consider-
ably shorter than the counter-current section and is simi-
larly provided with a suitable number of distributors and
feeding devices for the solvent. ~In this section the ex-
tracting is conducted in'the same direction as the mate-
rial to be extracted. ' The solvent solution is drawn off
from the compartment of the collecting tank in the paral-
1el flow section ‘which' adjoins the counter-current sec-
tion. -If: desired, the oil solution may again be fed to
the material, and preferably. to the drained material on
a frame section, whereupon, after passing through the
material, the solvent solution leaves the extractor. Thus,

from the compartment -14d, the solution flows down the’

flow plate 91 to the compartment section 14e.. .In the
section 14e the same circulation of the liquid takes place
as in 14a:to 14d. -From 14e, however; the excess solu-
tion flows parallel to- the - direction “of . the ‘moving
material into.compartment 14f, where again the recycling
circulation is repeated. ‘

The: solution then . passes from the compartment-14f
overflowing into the compartment 14g. . The. solvent is
pumped by the pump. 18 from the compartment 14g to
the spray nozzle 18. - It passes through the material ‘be-
low the spray nozzle 184 and drains into compartment

14h.  The material being conveyed above the compart-:

ment.144 has been substantially drained of solvent, due
to the spacing between the spray 17a and-18¢.  The pas-
sage of the.solvent through the drained: material  into

compartment 14/ serves for the filtration of the solvent..

The proper spacing of the spray nozzles for allowing the
solvent.to. drain. from the material to a greater or lesser
extent, allows,. for example, treatment with solvent in

the counter-current section, which has.a smaller concen--

tration, and in the parallel flow' section approximately
the same concentration: of oils, fats; or similar extracted
substances. * :

The solvent is pumped by means of the pump.19 from
the compartment 144 by means of pump 19 to the filters
20.for fine filtration. The filtered solution flows through
the conduit 21 from- the filters. 20 into the storage tank
22, where it is treated in the known manner: - A siream
of .liquid, such as' turbid liquid, as, for example, ob-
tained from filters ‘20; designed in the manner described

2,907,840
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become ‘mixed with. the solvent coming from the ad-
joining charging devices and having “different ' concefi-
trations of dissolved material.

It is also. possible in accordance with the invention to
utilize the return passage of the chain frames for the ex-
traction by arranging beneath the. returning end of the
chain of frames a second éndless scréen belt, on which
the chain of frames rests on its return.  The lowest screefi.
belt may be equipped similarly and operatéd in the same
manner as the upper belt. It is, however, also possible
to-only partially extract the material on the upper scréeen
belt and to further treat it on the lower screen belt. - Such
an embodiment is illustrated, for example, in Fig. 3. In
accordance with this embodinient, a lower screen belt da
is provided. - Thi§ screen belt rotates about the drive drum
Sg-and idler drum 6a.

The two screen belts 4 and 4z carry the chain of frames
7, which may be designed in-the same manner as described
with referenice fo Figs. 1,72, 5, or 6 and 7. “Béneath the
top portion.of the lower screen belt 4 a further collécting
tanik 30a is provided, which is subdivided into the com-
partments 31a, 31b, 31c, 314. - The material which is fed
to the upper part of the screen belt 4 and filled into the
upper part of the chain of frames 7, is carried along by
the screen belt and.chain of ffames in the same manner
as described in. connection with Fig. 1.. As the material

falls between the drive drums § and 12, it passes -onto

the upper portion of the lower screen belt 4a, which ex-

- tends- past the drive driims 12. As the material falls on

the uppet horizontal suiface of the lower screen belt 4aq,
it’is filled into the lower portion of the chain of frames 7,
which passes aleng the top of and with the lower sereen

C-belt 4a.  The material will be discharged over the drive
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.in.German Patent. No.- 825,789, is passed through the

conduit 23 'into-the vessel ‘24, - The liguid may also
flow. through the conduit 41-to the pump 25, by means
of which- it is .circulated -through the conduit 254. with
the~solvent from the compartment 14e to the vessel 24.
The. solvent flows from the vesszl 24 through the pipe
+26. into. the charging bin-1 for moistening the material
contained therein.: This has the advantage that on charg-
= ing the material clogging of the screen belt by particles
of the material to be extracted is avoided; that each
framed segment is utilized to its maximum capacity; that
a better flow of solution is obtained; and that immediately
at the commencement of the extraction; the optimuim con-
ditions -for the extraction are obtained. . The cxcess of
the solvent in the container 24 overflows through the line
27 to the sprinkler head 28, where it is passed on to the
material-initially being charged into the extraction device.

The- distance between the individual sprinkler heads,

as, for example, the heads 17a, is preferably so arranged
‘that the solvent draining from the material in each framed
segement substantially drains: back into the compartment
below the particular spray head or groups of spray heads.

This renders it impossible for the soltuion draining from'

the material into the zone .of one charging device to
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. the pumps 16 or 17, and thereafter,
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-roller 54 afier passage along the top of the belt 4g in the

direction reverse to that of its passage over the belt 4.
The thaterial falls into the discharge device 13 driven by
drive 130 and may be removed therefrom and treated in
the:conventional manner.  The drive dirum Sa, of course,
rotates in .an_ opposite direction. to that ‘cf the drive
drum 5. :

As the material passes across the lower screen belt 4a,
fresh solvent is distributed - over-the material by -means
of the sprinklers 32, flows through the material to the
compartment 31a,-and is recycled again to the material .
by meéans. of the pump- 33 and sprinklers 24, -After pass- -
ing thréugh the material, the solvent returns again to the
compartment 31a. . The.excess of solvent, the quantity
of which approximately corresponds to the quantity -of
fresh solvent supplied’ by ‘the sprinklers 32, flows from
the compariment 31 over the partition wall 924 into the
compartment 315, from which it is pumped by means of
the pump. 35 and.sprinkler 36 back through the material
moving above the compartment 315. The excess of the
solvent flows over the pariition wall 925 into the compart-
ment 31c and is circulated into the material and overflow
to the subsequent compartments in the identical maznner.

From the last compartment 31d, the solution is pumped
by meéans-of the pump 37 and sprinkler 38 to the material -
which is being passed from the upper to the lower screen
belt.. "A further sprinkler 3% is also provided in order to
spray the material falling into the chain of frames, as it
passes on its lower horizontal rin over the belt 4g. The
excess of the solvent from the last compartment 31d with
the: lower extraction: which may, for example, have a
larger.or smaller niimber of compartments than thoseillus«
trated, is, removed. by means of tha overflow. line 49 to
by means: of -the
sprinklers ‘16a-and/of. 17a; i3 sprayed on the’ material
which, is- passing along on the upper ‘scicen belt 4. - The
extraction on the Upper screen-belt 4 in-all other respects
is similar to that deseribed with reference to Fig. 1. 'The
collecting -tank  compartment 31d is provided with" an’
overflow 42, in order to provide a run-off in“case of
breakdown of the conveyor devices,

‘The sprinklers 43 are provided for cleaning the scréen
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belts 4 and 4a and. a receiver 44 is provided for returning.

the solvent used for this cleaning of the lower belt 4a to
the circuit.

The. embodiment - as illustrated in Flg 4is 51m11ar to
that as illustrated in Fig. 3, except that a greater vertical
distance is provided between the upper screen beit 4 and
the lower screen belt 4a. In order to provide for this
‘vertical displacement, the idler drums 126 and 12c¢ are
provided, around which the chain of frames 7 additionally
revolves. The chain of frames 7 will thus revolve in a
substantially rectangular path. Between the upper screen
belt 4 and the lower screen belt 4a the crushing unit 45
is provided. The material being treated is continuously
fed from the collector bin 1 by means of the discharging
device 2 to the screen belt 4 and the chain of frames 7
exactly in the manner described in connection with Figs.
1 and 3. Upon reaching the reversing point defined by
the drive drum 6 of the upper screen belt 4, the material
falls into the crushing unit 45. In the crushing unit it is
fed from the charging device 46 to the crushing rollers 47,
which may, for example, be designed as fluted rolls.
These rolls subject the material to a preliminary crushing.
Thereafter the material passes through the smooth sur-
faced pair of rolls 48, which subject the material to a fine
crushing, and thereafter the material falls onto the lower
screen belt 4a in the identical manner as described with
reference to Fig. 3.
been omitted in Fig. 4 for the sake of clarity, and may,
for example, be identical to that shown in Fig. 3.

The extractor in accordance with the invention may
also be devised and operated with different features from
those illustrated. For example, the same may be designed
only for counter-current extraction, and may be provided
with other conventional devices for charging and dis-
charging.

The advantageous effect of the partition walls in ac-
cordance with the invention may be obtained in connec-
tion with other extraction devices, in which the material
is passed through the extractor on an endless belt between
side walls. The partition walls are, for example, applica-
ble for the same advantage in extraction equipment in
which only the belt revolves, while the side walls which
keep the material on the belt are stationary. In this con-
nection the framed segment along the horizontal portion
of the belt is formed by the stationary side walls of the
belt and the movable transverse partitions, which may,
for example, operate in the manner of a flight of scrapers,
etc. The transverse partition walls may, for example,
also be attached to the belt and revolve with it. The
framed segments may also be defined in accordance with
the invention by side walls which are firmly attached to
the revolving endless belt and by partition walls which
are attached either to the belt or side walls. By trans-
verse partition walls there are meant partition walls
which, in conjunction with the side walls, define the
framed segments and which extend across the endless belt
substantially transverse to the direction of motion thereof.
These transverse partition walls should preferably be
spaced from each other at a distance of about 0.9 or 1.1
to about 1.5 times the distance the same will travel with
the endless belt during the time the solvent will pass
from the surface of the material to the bottom of the
layer of the material being treated.

I claim: :

1. An extraction apparatus comprising a revolvably
mounted substantially liquid-permeable endless belt hav-
ing a substantially horizontally extending portion, a sepa-
rate chain -of upright, open-bottomed, box-like frames
movable  along with said horizontally extending portion
of said belt subdividing the same into framed flexibly
linked segments, means for passing a solid material on
to one end of said horizontally extending portion of said
belt for movement therealong, means for removing solid
material coming off the other end of said horizontally ex-
tending portion of said belt, means for passing solvent in
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. ment of the substantially horizontally extending portion
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contact with material passing along said horizontally ex-.
tending portion of said belt means for collecting at least’

a portion of the solvent after the contacting-and means

for recycling the same in contact with material passing.
along said horizontally extending portion of the belt,.

means for revolving said belt and means for: revolving
said chain of frames at substantially the same velocity as
said endless belt.

2. Extraction apparatus according to claim 1 in whxch
said endless belt is revolvable about a pair of substantlal-
ly parallel horizontally spaced apart rollers, and in which
said  separate chain of frames is an endless chain of
frames revolvable about a pair of substantially parallel
rollers horizontally spaced apart at a greater distance than
the rollers of said endless belt and positioned so that the
portion of said chain of frames extending above and along
said horizontally extending portion of said belt extends
past said belt in the direction of movement thereof.

3. Extraction apparatus according to claim 2, in which
a single roller constitutes one of the rollers for each said

pair of rollers.

4. Extraction apparatus according to claim 1, includ-
ing a second revolvably mounted substantially liquid-
permeable endless belt having a substantially horizontally
extending portion positioned below said first belt and ex-
tending past said first belt in the direction of motion
thereof, and means for revolving said second belt in a
reverse direction with respect to said first belt, in which
said separate chain of frames, comprises a revolvably
mounted endless chain of open-bottomed frames having

“ the upper portion thereof extending along past said sub--
stantially horizontally extending portion of said first belt,

and reversing around at least one roller and returning
with its bottom portion extending along the substantially

horizontally extending portion of said second belt, means
for revolving said endless chain of frames at substantial-

ly the same velocity as said first belt, means for passing
liquid into contact with material being passed along the
substantially horizontally extending portion of said second
belt, and in which said means for removing material is
means for removing material coming off said second belt
after falling thereon from said first belt' and travelling
therealong.

5. Extraction apparatus according to claim 4, including
means for crushing material passing from said first belt
to said second belt.

6. Apparatus according to claim 1, including a col-
lector tank positioned beneath said - substantially hori-
zontally extending portion of said belt, and partition
means subdividing said collector tank into a multiple
number of compartments, sa’d partition means being so
dimensioned with predetermined varying heights that
liquid can overfiow from one compartment to the next
in ‘a direction opposite the direction of movement of
said substantially herizontally extending portion of said

. belt through at least a portion of said compartments,

7. Extraction apparatus according to claim 6, in which
said means for contacting the material with solvent com-
prises means for spraying solvent over material passing
above the last compartment in the direction of move-

of the belt, and means for mrculatmg liquid from each
compartment to material passing thereabove.
8. Extraction apparatus according to claim 7, in which

- said means for cifculating the liquid includes a  pump

for pumping the liquid from the compartment to at least
one sprinkler nozzle positioned above the compartment.

9. Apparatus according to claim 8, in- which the
sprinkler nozzles above each compartment are spaced
from’ the sprinkler nozzles above the next adjacent com-
partment. '

10. Extraction apparatus accordmg to claim 9, in which
said collector tank is divided into a multiple number
of compartments by partition means, which decrease
in height in a direction opposite to the direction of motlon
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of the belt along said substantially horizontally extending
portion over a portion of the length of said collector tank
to define therein a counter-current overflow section and
thereafter increase in-height over the remainder of said
collector tank to define a. parallel flow section, and. in-
cluding means for overflowing liquid from the last com-
partment  of said counter-current overflow section to
the first compartment of said parallel flow section.

11. Extraction apparatus according to claim 10, includ-
ing means for removing liquid from the last compart-
ment of said parallel flow section, filtering the removed
liquid, recycling a portion thereof to moisten the material
being passed on'te said horizontally extending portion
of said belt, and recycling the excess: material above the
first compartment of said parallel flow section.

12. Extraction apparatus according to claim 1, includ-
ing means defining an overflow pipe through each framed
segment. ‘

13.. Extraction apparatus according to claim 1, includ-
ing means for moistening material with solvent prior to
being passed on said belt.

14. Extraction apparatus according to.claim. 1, in which
said separate chain of frames is a revolvable endless chain
of open-bottomed frames extending above, along and past
said substantially horizontally extending portion of said
belt, means for revolving said chain of frames in the
same direction and at substantially the same velocity as
said belt, and means defining overflows through the
opposed side walls of each frame, the overflow at one
side being defined at the upper portion of the frame
and opposite thereto- at the lower portion of the frame.

15. Extraction apparatus according to'claim 1, in which
said separate chain of frames is a revolvable endless
chain of frames extending above, along and past said sub-
stantially horizontally extending portion of said belt,
means for revolving said: chain of frames in the same
direction and at substantially the same velocity as said
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belt, the transverse walls of the frames of said chain of
frames being defined by wedge-shaped partition walls
tapering in an inward direction.

16. Bxtraction apparatus according to claim 1, in which
said said separate chain of frames is a revolvable end-
less -chain of - frames extending above, along and past
said substantially horizontally extending portion of said
belt, means for revolving said chain of frames in the
same direction and at substantially thé same velocity as
said belt, the frames of said chain of frames being defined
by separate rectangular frame segments spaced apart from
each other at a distance substantially equal to-their width
in the: direction of said belt, said rectangular frame
segments being flexibly connected together with side parti-
tions to thereby define an additional frame between each
frame segment. ‘

17. Extraction apparatus according to claim 16, in
which the partition walls of the frame segments are con-
nected to each other with stiffening means.

18. Extraction apparatus according to claim 16, in
which the partitions connecting the frame segments are
pivotally connected thereto by pins.

19. Extraction apparatus according to ¢laim. 1, in
which the upper ends of said partitions opposed to said
pins are connected by spacing rods.
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