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7 Claims. 

This invention relates to improvements in 
method and mechanism for continuously form 
ing liquid-impervious plugs in extraction units. 

It is desirable in extraction units of the con 
5 tinuous counter-current type to form at the ma 

terial-discharge end of the unit a liquid im 
. permeable plug of material, and the formation 
of such a plug is particularly desirable in ex 
traction units of the type speci?ed in my former 

10 application Serial No. 48,646, ?led on the 7th day 
of November, 1935, for Process and apparatus for 
extraction of oils, fats, and other soluble con 
stituents from materials containing the same. 
By the use of my present invention, I am en 

15 abled to provide at the material-discharge end 
of an extraction unit a plug composed of the oil 
bearing material employed in the extraction 
process, which will have sui?cient density to 
be impervious to the liquid solvent employed in 

20 the process and will form a tight joint with the 
packing conduit, while permitting continuous 
discharge of material from such conduit. 

It has been found in practice that the use at 
the discharge end of an extraction unit of a 

25 conventional material-discharge or conveyor 
screw will not produce a suf?cient packing 
against a pressure-exerting valve at the dis— 
charge end of a conduit to enable the forma 
tion of an impervious plug and that such a 

30 screw cannot be made to provide su?icient pres 
sure on the plug-forming material to produce 
an impervious plug of such material. E?orts 
have also been made to use a conveyor screw and 
conduit with tapering ends but it has been found 

35 that such mechanism does not produce satis 
factory results in the packing of an impervious 
plug. In accordance with my present invention 
I utilize a mechanism which will cause anin 
cremental packing within a passage of increased 

40 area of the said material as it is discharged 
through the discharge outlet of the unit proper 
and I preferably provide a cylindrical packing 
conduit for the material of larger area or di 
ameter than the discharge outlet, and incremen 

45 tally pack the material in this passage inde 
pendently of the packing caused by the con 
veyor screw within the unit which conveys the 
material to said packing space. 

In the preferred form of my inventlon‘I pro 
50 vide a trough at the bottom of a unit for which 

it is desired to provide a material-plug, mount 
a conventional rotatable discharge screw therein 
and use this screw to convey the material to an 
outlet-opening. I then provide a plug-forming 

5m conduit of larger diameter than the outlet or 

(Cl. 23-270) 
discharge aperture, and mount in said enlarged 
conduit a spiral member or packing screw of 
larger diameter than the conveyor screw first 
mentioned. This larger packing screw thus re 
ceives the output of the smaller conventional- 5 
screw and is enabled to pack the same into the 
enlarged conduit in an incremental manner. 
The packing conduit is provided, at its entrance 
end, with a screw—enclosing sectionv for said en 
larged screw, an intermediate outer packing 10 
space and a closed or partially closed outer end 
at which pressure is applied by a pressure-exert 
ing member or a spring-pressed conical valve. 

Another feature of my invention is the pro 
vision of a spiral bore in said packing conduit 15 
adapted to cooperate with said packing spiral 
or screw to move the material spirally during 
the packing of material therein and I prefer 
ably provide, at the screw-enclosing section a 
series of spiral ribs on the inner wall or surface 20 
of the packing conduit. 

' Another feature of my invention is the provi 
sion of means for preventing the liquid solvent 
from following or forming a channel surround 
ing the periphery of the screw actuating shaft 25 
which preferably extends through said plug in 
the packing conduit, and for this purpose I pro 
vide a shaft having a periphery tapering gradu 
ally from its outer end portion to its connection 
with the packing screw and thus gradually 30 
widening in diameter outwardly from the inner 
end of the plug-forming section of the conduit 
toward the outer-end thereof. 
With these and other objects in view, the in 

vention comprises the combination of members 35 
and arrangement of parts so combined as to co 
act and co-operate with each other in the per 
formance of the functions and the accomplish 
ment of the results herein contemplated, and 
comprises in one of its adaptations the species 40 
or preferred form illustrated in the accompany 
ing drawings, in which-- _ 

Fig. 1 is a vertical section of an extraction 
unit for use with a solvent of low speci?c grav 
ity and with my improved plug-forming mecha- 45 
nism embodied therein; 

Fig. 2 is an enlarged fragmentary vertical 
section of the bottom part of the unit and plug 
forming mechanism; 

Fig. 3 is a fragmentary cross-section on the 50 
line 3—3 of Fig. 2, looking in the direction of 
the arrows; 

Fig. 4 is a fragmentary cross-section on the 
line 4-4 of Fig. 2, looking in the direction of 
the arrows; to 



10 

is 

20 

25 

30 

35 

40 

65 

70 

75 

2 
Fig. 5 is a fragmentary longitudinal section on 

the line 5-5 of Fig. 2, looking in the direction of 
the arrows; 

Fig. 6 is a central vertical section of an ex 
traction unit for use with a solvent of high 
specific gravity and having my plug embodied 
therein; _ ' 

Fig. 7 is a section on the line 1-1 of Fig. 6 
looking in the direction of the arrows. 

Fig. 8 is a section on the line 8-8 of Fig. 6 
looking in the direction of the arrows. 
Referring now to these drawings and particu 

larly to Figs. 1 to 5, I indicates an extraction 
unit or tank, the extraction section I' of which 
is preferably divided into a series of interming 
ling zones a, b, etc., preferably divided by a 
series of discs 3, having vertically non-register 
ing and radially-disposed apertures 3'. The 
discs 3 are mounted on a central shaft 4 and 
preferably revolve in a horizontal plane without 
causing the solid material to revolve therewith. 
I preferably provide within the tank I scraper 
arms 5 which are suitably supported within the 
tank to provide a positive stop against the re 
volving of the material with the movement of 
the discs. ‘This mechanism more particularly 
forms the subject-matter of my earlier applica 
tion Serial No. 48,646, ?led November 7, 1935, 
and is here illustrated to show one form of an 
extraction unit in which solid material tobe ex 
tracted and a solvent are caused to be moved 
continuously in counter-current through the 
extraction section and the solid material is 
formed into an impervious plug at the discharge 
end thereof. In the unit illustrated, after the 
material passes through the zones a, b, etc., it 
is caused to pass through a bottom expansion 
chamber 8 which is preferably, as illustrated par 
ticularly in Figs. 2 and 4, provided with inclined 
sides 8', ita merging into a trough or casing 8b 
within which is mounted a horizontally-dis 
posed perforated conveyor-screw IIl' mounted 
on a horizontal shaft I I' which may be rotated 
from any suitable source of power and, as shown, 
is rotated by bevel pinions II‘, III’, the latter of 
which‘ is connected to a vertical shaft S extend 
ing to any suitable source of power, not shown. 

In the case of a unit adapted for use of a 
light solvent, such as gasoline, it is provided 
at its top with a feed-hopper ‘I having a feeder 
‘I’ and is preferably at its lower end, provided 
with the aforesaid expansion chamber 8 having 
the aforesaid inclined sides 8', 8*1 merging with 
the trough or casing 8IJ within which is mounted 
the conveyor screw Ill‘ rotated as hereinabove 
speci?ed. 
In the unit embodiment illustrated, the shaft 

4 and discs 3 are rotated and a charge of solid 
oil-bearing material is fed from one intermin 
gling zone into successive intermingling zones 
from thetop of the tank to the bottom or vice 
versa, in accordance with the type of solvent 
employed, and in each zone extraction is carried 
on until the material from which the oil has 
been extracted by the solvent reaches the com 
partment 8. 
In the said preferred embodiment of my in 

vention illustrated, the revolving shaft 4 termi 
nates within the expansion chamber 8 and is 
supported at opposite ends in bearings 9, 9'. 
The horizontally-disposed and perforated con 

veyor screw I0’ is rotated in its trough or cas 
ing independently of the: shaft 4 and conveys 
or moves solid material, which passes to the 
bottom by gravity, through an opening I8 in 

2,113,240 
the tank I and by my present invention I form 
this material from which the oil has been ex 
tracted into a liquid-impervious plug and with 
this end in view, the opening I‘ communicates 
with a packing conduit I2 of an incrementally 
packed plug-forming mechanism. In order to 
provide for such incremental packing, the com 
municating opening I‘ is of a transverse area 
smaller than the transverse area of the conduit 
I2. The opening I‘ is preferably circular and 
the conduit I2 is preferably cylindrical. The 
perforated screw I0’ thus continuously feeds 
solid material through the opening I‘ which is 
the entrance opening to the conduit I2, and in 
view of the difference in area 01' the conduit 
and opening the material fed through the open 
ing will not, assuming that it be continuously 
moved, ?ll the said conduit at the space ad 
jacent to the entrance opening but will, on the 
contrary, leave a free space I2’ near said en 
trance opening so as to enable an incremental 

10 

packing of such material within the said con- , 
duit, and the material thus being fed through 
the entrance opening IIL will, in accordance with 
this invention, be incrementally packed continu 
ously within the said conduit I2 by suitable 
mechanism. 
In the preferred form of mechanism illus 

trated, I provide, within the conduit I2, a rela 
tively short perforated screw I2‘ revolving with 
in one end ‘of the conduit and having a diam 
eter slightly smaller than the internal diameter 
of the conduit I2 but considerably larger than 
the opening I‘ and also larger than the con 
veyor screw III’, so that it will have a capacity, 
when moving at the same rate of speed, which 
will be greater than said screw Ill’ and greater 
than the quantity of material being passed 
through said opening I‘. This large perforated 
screw I2‘ is mounted to project and revolve 
within the conduit for a relatively short dis 
tance and is, as shown, on a shaft portion II0 
which is a continuation of the shaft II’, being, 
as shown, formed integrally therewith and ex— 
tending within the conduit I2. In my preferred 
formof mechanism the opposite end of the con 
duit I2 is partially closed by a conical valve I5 
mounted on a shaft I Id forming a continuation 

25 

80 

35 

40 

45 

of the shaft II° but of reduced diameter. The , 
said valve I5 is forced inwardly toward an open 
end I2h of the conduit I 2 and is yieldingly pressed 
toward its closed position by a spring I5’ abut 

1 ting at one end against base portion I5b of the 
valve I5 and at the other end against a washer 
I5° backed up by a nut IS‘1 on a screw-threaded 
and H4’ of the shaft II“. By this mechanism, 
material being thus forced through the opening 
I‘ is incrementally packed in a plug-forming 
space I2= between the projecting end of the 
screw I2‘ and the conical valve I5. As the con 
veyor screw I0’ is continuously revolved and 
conveys material through the opening I‘ con 
tinuously, such material will be continuously and 
incrementally packed in the space It", the incre 
mental packing being due to the fact that an 
amount of material less than the capacity of 
the conduit I2 and its screw I2‘ will be con 
tinuously fed through feed opening I‘ and this 
lesser amount of material will be continuously 
added incrementally to a plug of material ?lling 
the space I2“. In this way, the packing of the 
plug of material in the space I2° will be more 
dense and compact than would be possible for 
example with a conduit of an area similar to 
the entrance aperture, and experience has shown 
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that in order to produce a satisfactory impervi 
ous plug, it is highly desirable, if not absolutely 
necessary, to form such plug in a conduit pref 
erably of substantially cylindrical shape so as 
to enable the movement of the plug therethrough 
without sticking or clogging and at the same 

>* time to pack the same incrementally so as to 
provide for the dense packing necessary. I have 
also found that it is highly desirable, if not 
absolutely necessary, to utilize a screw mecha 
nism which will continuously cause such an in 
cremental packing of the material within the 
conduit l2. 

It is also desirable, in a device of the char 
acter speci?ed, in order to mount thereon, the 
valve IE, to utilize a shaft II(1 which extends 
axially through the conduit l2. 
however, that when such a shaft is employed, 
there is a tendency for the liquid in the ma— 
terial at the packing side of the plug to form 
a channel surrounding the said shaft, and thus 
to pass through the plug. In order to overcome 
this di?lculty and to avoid formation of such a 
channel so that the plug within the conduit I2 
will be completely impervious, I provide the shaft 
Hd with a slight gradual taper from the portion 
where the valve I5 is mounted thereon to the 
connection thereof with the screw-mounting 
portion llc of the screw-shaft ll’. 
Any suitable solvent may be employed and in 

the form of my invention illustrated I utilize 
gasoline and provide a solvent inlet-pipe I‘! 
through which I preferably force such light sol 
vent under pressure by the pump 16. 

Extraction takes place within the tank I as 
hereinabove indicated, and miscella passes out 
through the pipe l8 which communicates with 
the tank I through a screened elbow IS. The 
miscella thence passes to a distiller, not shown. 
In Figs. 6 and '7, I have shown my mechanism 

for continuously forming a liquid impervious plug 
applied to an extraction unit that is adapted for 
use with a heavier solvent or one having speci?c 
gravity greater than that of the material, so 
that such material will be buoyant and will have 
a tendency to ?oat and move upwardly in the 
liquid solvent. As illustrated, an extraction tank 
20 is ?lled with the material through inlet 20’ 
and ?oats upwardly to the top of the tank and is 
then moved laterally to the material outlet 20“. 
In the embodiment of my invention shown, I 

have applied at both these inlet and outlet open 
ings 20’ and ‘MIa mechanism for forming a liquid 
impermeable plug embodying my invention, one 
of such mechanism being applied at the material 
inlet 20' to form such an impervious plug be 
tween the said inlet and a feed-hopper 23 while 

a another similar mechanism embodying my in 

to 
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vention is applied at the material-discharge or 
outlet-end of said extraction unit, so that mate 
rial may be discharged from the tank below the 
liquid level. 
The plug-forming mechanism shown at the top 

of Fig. 6 is in all essential respects similar to the 
embodiment shown and described in relation to 
Figs. 1 to 5 except that the inclined sides of the 
tank and the material trough shown in Figs. 1 
to 5 are inverted. Thus, the upper part of the 
extraction tank 20 is provided with upwardly in 
clined side walls 20”, 20° merging into an inverted 
arcuate trough 24, within the curve of which is 
mounted a similar perforated conveyor screw ill“. 
This conveyor screw is mounted upon a shaft llx 
supported on the tank at one end in a bearing 25 
and rotated through pinions 24', 241*’L and shaft 

I have fOllIld; 

3 
24 transmitting power from any suitable source 
not shown. The conveyor screw H1‘.at is, in all re 
spects, similar to the conveyor screw I0’ herein 
above described in respect to Figs. 1 to 5 and, 
cooperating with the inverted trough 6’, conveys 
material to and through the material-discharge 
outlet 208 and into a conduit l2x cooperating with 
an enlarged screw 12y rotating within said con 
duit I2X. Said conduit is of larger area' and 
diameter than the outlet aperture or materiale 
discharge opening 20*‘- and said screw 12y is of 
larger diameter than the conveyor screw l0“. In 
the embodiment of my invention shown in Figs. 6 
and 7 the buoyant material is incrementally 
packed within the conduit l2x between said screw 
12v and a valve l5e mounted on a tapered shaft 
I Iy and constructed and arranged in all respects 
similarly to similar parts of the mechanism here 
inabove described in respect to Figs. 1 to 5. 
The plug-forming mechanism shown at the 

material-inlet in the lower end of the extraction 
tank shown in Fig. 6 is likewise in all respects 
similar to the mechanism hereinabove described 
in respect to Figs. 1 to 5 except that the con 
veyor-screw lllb extends within a feed hopper 23 
?lled with dry material instead of being mounted 
within the tank l, and the conduit 2| is of larger 
diameter than the outlet 23' of the said feed 
hopper instead of being similarly larger than the 
outlet opening of the extraction tank I while the 
opposite end 2la of the conduit 2| extends 
through the inlet or feed opening 20’ of the tank 
20 within which opening it is suitably mounted. 
Also the conical valve l5‘ and adjacent parts are 
disposed within the tank 20 and discharge or 
feed material thereto. In this embodiment, the 
conveyor screw lob and packing screw I2i are 
mounted similarly to the construction shown in 
Figs. 1 to 5 on a shaft 26 supported at one end by 
a bracket 21 and at the other end by bracket 28 
and rotated through pinions 29’ and shaft 33 
from any suitable source of power not shown. 
The tank 20 may and preferably is provided 

with the intermingling zones (1’, b’ formed by 
discs 31‘ and accompanying apertures 3b and 
scraper arms 5’, and as illustrated, the tank is 
provided with an axial shaft 4' supported at its 
upper and lower ends in bearingbrackets 9“, 9b 
and rotated through pinions 3|, 3|’ and shaft 32 
from any suitable source of power not shown. 
As the detail of construction of the conveying 

and incrementally packing screws and conduits 
and valves are all similar to that hereinabove 
described in relation to Figs. 1 to 5 and as the 
movement and operation thereof will be in all 
respects similar, further explanation. and de 
scription will be unnecessary except to say that 
the screws [0b and 12! need not be perforated as 
they are operating to feed dry material into liquid 
in the tank whereas screws l0a and l2Y of Figs. 
6 and '7, are preferably perforated in a manner 
similar to the screws l0’ and ‘12B of Figs. 1 to 5 as 
hereinabove speci?ed. 
In the extraction unit of Figs. 6 and 7 the 

material to be extracted is fed in through the 
feed opening 20’ at the bottom of the tank 20 
while heavy solvent is fed through the solvent 
inlet 33 from conduit 34 at the upper end of the 
tank 20 in counter-current to the movement of 
thematerial. After extraction, the miscella will 
pass through the outlet 35 and conduit 35’ to the 
miscella outlet 35*‘. In the embodiment shown, 
the miscella is shown as being led upwardly 
through the conduit 25’ until it reaches the liquid 
level 36 of the solvent in the conduit or pipe 34, 
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4 
after which it may be conducted to a distiller 
not shown. 
Having described my invention, I claim: 
1. Apparatus for continuously forming a liquid 

impervious plug for extraction units employed in 
the solvent extraction of oil-bearing solid mate 
rials embodying, in combination, a conduit hav 
ing an inner wall provided with an entrance 
opening of a transverse area smaller than the 
transverse area of said conduit, conveyor means 
_for continuously passing solid material through 
said entrance opening of said conduit, valve 
mechanism for partly closing the outer end of 
said conduit and applying pressure against move 
ment of said material through said conduit, and 
a packing screw conveyor of larger capacity than 
said entrance opening mounted in said conduit, 
said packing screw conveyor having its receiving 
end in abutment with said inner wall of the 
conduit for immediately receiving, through said 
opening, a smaller quantity of material than its 
capacity and conveying said material to its de 
livery end, said delivery end of the packing screw 
conveyor being spaced from said valve mecha- - 
nism to provide a packing space for continuously 
and incrementally packing, within said conduit, 
the material passing through said entrance open 
ing to form a liquid-impervious plug moving 
through said conduit. 

2. Apparatus for continuously forming a 
liquid-impervious plug for extraction units em 
ployed in the solvent extraction of oil-bearing 
solid materials embodying, in combination, an 
extraction tank, a conduit connected with said 
tank and having an inner wall provided with an 
entrance opening communicating with the in 
terior of 'said tank, said entrance opening being 
of a transverse area smaller than the transverse 
area of the conduit, conveyor means within said 
tank to continuously convey solvent-impregnated 
solid material through said conduit-entrance 
opening, valve mechanism for partly closing and 
applying pressure at the opposite end of said 
conduit, a packing screw conveyor of larger 
capacity than said entrance opening mounted in 
said conduit and having passages for returning 
liquid to the said interior of the tank, said pack 
ing screw conveyor having its receiving end in 
abutment with said inner wall of the conduit for 
immediately receiving, through said opening, a 
smaller quantity of solvent-impregnated material 
than its capacity and conveying solid material 
to its delivery end while returning impregnating 
liquid to the tank, said delivery end of the said 
packing ‘screw conveyor being spaced from said 
valve mechanism to provide a packing space for 
continuously and incrementally packing, within 
said conduit, the material conveyed through said 
entrance opening, whereby a liquid-impervious 
plug is formed and continuous projection and 
discharge of end portions of said plug is caused. 

3. Apparatus for continuously forming a 
liquid-impervious plug for extraction units em 
ployed in the solvent extraction of oil-bearing 
solid materials embodying, in combination, an 
extraction tank, a conduit connected with said 
tank and having an inner wall provided with an 
entrance opening of a transverse area smaller 
than the transverse area of said conduit, said 
entrance opening communicating -with the in 
terior of said tank, a single continuous conveyor 
mechanism for moving solid material from said 
tank into said conduit comprising a conveyor 
screw portion rotatable within said tank to con 
tinuously convey solvent impregnated solid mate 

2,184,848 
rial through said conduit-entrance opening and 
into said conduit, and another screw portion 
within said conduit of larger diameter than the 
conveyor screw within said tank, valve mecha 
nism for partly closing and applying pressure at 
the opposite end of said passage, said two screw 
portions being connected together and said larger 
screw portion comprising a packing member pro 
vided with liquid return passages and having its 
receiving end in abutment with said inner wall of 
the conduit for immediately receiving, through 
said opening, a smaller quantity of solvent 
impregnated material than its capacity and con 
veying solid material to its delivery end while 
returning impregnating liquid tov the tank, said 
delivery end of said packing screw conveyor being 
spaced from said valve mechanism to provide a 
packing space for continuously and incrementally 
packing within said conduit, the materialcon 
veyed through said conduit-entrance opening, 
whereby a liquid-impervious plug is formed and 
continuous projection and discharge of end por 
tions of said plug is caused. 

4. Apparatus for continuously forming a 
liquid-impervious plug for extraction units em 
ployed in the solvent extraction of oil-bearing 
solid materials embodying, in combination, a 
cylindrical conduit having an inner wall pro 
vided with an entrance opening of a transverse 
area smaller than the transverse area of said 
conduit, means for conveying solid material 
through said entrance opening of the conduit, 
valve mechanism for partly closing and applying 
pressure at the opposite end of said conduit, a 
packing screw having liquid return passages and 
oi.’ a diameter larger than said entrance opening 
within said conduit having its receiving end ar 
ranged in abutment with said inner wall of the 
conduit for immediately receiving, through said 
opening, a smaller quantity of solvent-impreg 
nated material than its capacityv and conveying 
solid material to its delivery end while returning 
impregnated liquid to the tank, said delivery end 
of the said packing screw conveyor being spaced 
from said valve mechanism to provide a packing 
space for continuously and incrementally pack 
ing, within said conduit, the material conveyed 
through said opening into said conduit, ribs on 
the internal surface of said cylindrical passage, 
whereby a liquid-impervious plug is formed and 
continuous projection and discharge of end por 
tions of said plug is caused. ‘ 

5. Apparatus for continuously forming a 
liquid~impervious plug for extraction units em 
ployed in the solvent extraction of oil-bearing 
solid materials embodying, in combination, an 
extraction tank, a cylindrical conduit having a 
circular entrance opening of a diameter shorter 
than the transverse diameter of said conduit, 
said entrance opening communicating with the 
interior of said tank, a single continuous con 
veyor mechanism for moving solid material from 
said tank into said conduit comprising a con 
veyor-screw portion rotatable within said tank to 
continuously convey solid material through said 
entrance opening of the conduit, and another 
screw portion of larger diameter than said open 
ing arranged within one end of said conduit in 
axial alignment with said ?rst mentioned con 
veyor screw portion for continuously and in 
crementally packing, within said conduit, the 
material conveyed through said opening, a 
spring-pressed conical valve for partly closing 
and applying pressure at the opposite end of 
said conduit, and a shaft connecting said larger 
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diameter screw portion and valve, said shaft 
being provided with a shank tapering from said 
valve inwardly toward said large-diameter screw 
portion. ~ 

5 6. Apparatus for continuously forming a 
liquid-impervious plug for extraction units em 
ployed in the solvent extraction of oil-bearing 
solid materials embodying, in combination, an ex 
traction tank, a cylindrical conduit having a 

10 circular entrance opening of a diameter shorter 
than the transverse diameter of said conduit, said 
entrance opening communicating with the in~ 
terior of said tank, a single continuous conveyor 
mechanism for moving solid material from said 

15 tank into said conduit comprising a conveyor 
screw portion rotatable within said tank to con 
tinuously convey solid material through said en 
trance opening of the conduit, another screw 
portion of larger diameter than said opening ar 

20 ranged within one end of said conduit in axial 
alignment with said ?rst mentioned conveyor 
screw portion for continuously and incre 
mentally packing, within said conduit, the mate 
rial conveyed through said opening, spiral ribs 

25 on the internal surface of said cylindrical pas 
sage, a spring-pressed conical valve for partly 

closing and applying pressure at the opposite end 
of said conduit, and a shaft connecting said 
larger diameter screw portion and valve, said 
shaft being provided with a shank tapering from 
said valve inwardly toward said large-diameter 
screw portion. 

7. In a method for continuously forming 
liquid impervious plugs in extraction units, the 
steps which consist in forming in said unit with 
solid oil-bearing material and an extraction 
liquid a hydrostatic head, feeding from said unit 
with a conveyor of relatively small capacity a 
relatively small feed of liquid-impregnated solid 
material, continuously forming said £eed,'in~a 
packing spacewithin a screw conveyor connected 
with said unit and having a larger capacity than 
the volume of said relatively small feed of said 
liquid-impregnated material, into a liquid im 
pervious plug having one side open to-the at 
mosphere and the other side holding back said 
hydrostatic head, by continuously packing the 
inner portion; of said plug, continuously dis 
charging the outer portion of said plug and con 
tinuously returning to said hydrostatic head the 
"impregnatingeliquid part of. said feed. 
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