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This invention relates to a method and apparatus for 
treating liquid containing material and more particularly 
to an improved method for removing liquid from liquid 
containing materials such as ñbrous vegetable materials 
like wood chips, sugar cane and the like and to novel ap 
paratus for carrying out the improved method. 

In utilizing a screw type expressing press having an 
expression cage with drainage openings in the walls 
through which liquid flows as it is expressed from material 
being forced through the cage by the compacting screw 
the presence of excessive amounts of expressed liquid or 
moisture often impairs the operating capacity and effi 
ciency of the press. On the other hand the addition of 
suitable treating fluid to the material is advantageous in 
acquiring a more thorough treatment of the material and 

' a better expression of liquid therefrom. 
Another problem sometimes encountered is the pres 

ence of excessive lateral forces against the expressing 
shaft caused by the feeding of raw material into the press 
at a rate sufficient to keep it operating properly. This 
problem has particular significance where the shaft is 
supported only at the driving end and is somewhat de 
pendent upon the material passing through the press to 
maintain its position in the cage. 

It is therefore one of the principal objects of this inven 
tion to provide a novel method for treatment of liquid 
bearing materials prior to entry into the main press of a 
screw type expression press and to provide improved 
apparatus for carrying out the novel method. 

Another object of the present invention is to provide 
a method and apparatus for introducing liquid containing 
materials into a screw type expressing press and main 
taining low lateral yforces against the main expressing 
screw shaft. 

Other objects and advantages of this invention will be 
apparent from the following description, the accompany 
ing drawings and the appended claims. 

In the drawings 
FIG. 1 is a cross sectional side view of the improved 

apparatus -for carrying out the present process; 
FIG. 2 is a slightly enlarged fragmentary View of the 

screen bar cage, shown in FIG. l; 
FIG. 3 is a top plan view of a fluid infusion manifold 

used to supply treating fluid to material between the two 
expressing cages; and Y 
FIG. 4 is a top plan view of a ring-like split cone which 

defines a restricted orifice and of the clamping ring which 
retains the cone in assembled position. 

Referring to FIG. 1 of `the drawings which illustrates 
a preferred embodiment of the apparatus for effecting the 
present process, a charging press P for feeding material 
into a main expression press E includes a generally cone 
shaped hopper 10, surrounded by a similarly shaped cover 
'11, defines means for receiving a quantity of suitable raw 
material which is to be treated. A drive motor 12 is 
positioned above hopper it) and has its drive shaft con 
nected ̀ to a gear box 13 while the output shaft 15 of the 
gear box is in turn connected to the shaft 16 of a screw 
conveyor 17 through a connecting spline sleeve 18. The 
upper portion of shaft 16 carries a continuous spiral feed 
ing vane 20, the center portion of which has been broken 
away on the drawing as indicated, for moving material 
through hopper 10 while that portion of shaft i6 extend 
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ing below the lower limit of the hopper carries a series 
of interrupted feeding vane nights 2i which have spaces 
22 between the adjacent ends of successive flights. 
A substantially vertically disposed expression cage 25 

surrounds the lower portion of shaft 1d and the inter 
rupted vane flights 2l and includes a plurality of vertically 
disposed radially spaced screen bars 26 (FIG. 2). Screen 
bars 26 are held in position by wedge bars Z7, the wedge 
bars being adjustably secured to cage 25 by nuts 28 which 
are mounted on the threaded end portions of the out 
wardly extending shanks 29 of the wedge bars. Screen 
bars 26 are separated by suitable spacers 30 to define 
fluid drainage openings between adjacent bars so that ex 
pressed juice can flow outwardly from the expression 
chamber 31 formed by the bars. 

Extending through screen bars 26 to the chamber 31 
Iare a number of vertically spaced breaker bars 35 which 
`are adjustably secured to cage ‘25, through holding strip 
36, by means of threaded fasteners 37. The threaded 
fasteners 37 on the outer ends of the breaker bars pro 
vide means for adjusting them radially into or out of the 
chamber 3l within the vertical spaces 22 between inter 
rupted vane ñights 2i to stop rotary movement of material 
present in the chamber and cause it to move axially 
downwardly therethrough. For a more detailed descrip 
tion of the aforementioned type of expression cage and 
breaker bar arrangement reference is made to applicant’s 
copending application Serial No. 631,698 filed on Decem 
ber 31, 1956, now abandoned. 

Expression cage 25 is enclosed within an imperforate 
wall 40 which receives any liquid expressed from the ma 
terial passing through the cage and directs the liquid 
downwardly to a collecting trough ¿il adjacent the lower 
end of the cage structure where it can be withdrawn for 
collection in a suitable receptacle. 
A ring-like split cone d5 is positioned adjacent the 

inner end of expression cage 25 and has a tapered inner 
surface 46 which defines a restricting' orifice 47 of less 
diameter than the inner diameter of cage 25. A clamp 
ing ring Sil, which has a hinge 5l on one side and fasten 
ing means 52 on the other, surrounds split cone 45 to 
maintain the two halves thereof in their assembled posi 
tion. By using a split cone and clamping ring in this 
manner, i.e., as a unit separate from the cage 25, it is 
possible to easily and rapidly change the size of restrict 
ing orifice 47 simply by substituting a split cone having 
the desired size orifice. This adjustability is desirable 
where various materials are run through the apparatus at 
different periods of time. 
FlG. 3 of the drawings shows an infusion manifold 

55 which has a plurality of radially disposed inwardly 
directed nozzle like openings 56 (FIG. l) for directing 
treating fluid of the desired type into the material as it 
leaves the lower limit of restricting orifice 47. In some 
instances it may be desirable to introduce a heated fluid 
such as steam into the manifold while in other situations 
liquids such as water or caustic solution may be more 
appropriate. Manifold 55 is provided with a number of 
intake openings 57, these openings being fed from tfeeder 
tubes 5S which are attached to a manifold bar 60. 

Beneath restricting orifice 47 and infusion manifold 
55 a vertically extending wall d5 defines a further cham 
ber 66, of greater diameter than the orifice, where material 
passing through the orifice is permitted to expand as it 
drops into press inlet chamber 67. A suitable drive 70 
is operably connected to main shaft 71 and to shaft 72 
which can drive feed screw 73 at a higher rate of speed 
than that at which the main shaft normally operates. Fol 
lowing feed screw 73 a plurality of the alternately arranged 
screw flights '75, 77, '79, 8l, 83 and 85 and pressure collars 
76, 7S, ät), 82 and 84 and a final discharge collar 36 are 
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all keyed or otherwise suitably attached to the shaft 7l 
for rotation therewith. 
A preliminary expression cage 9h begins at vertically 

extending wall o5 and surrounds a portion of feed screw 
73 and screw fiight 75 to define a preliminary expres 
sion zone 91. The expression at this point is accom 
plish-ed by rotating feed screw 73 at a higher rate of 
speed than the remainder of the screw flights and pres 
sure collars carried by shaft 7l so that the material 
is packed into the inlet of the main expression cham 
ber 95. - 

A plurality of screen bar sections 95, 97, 93 and 99 
make up an expression cage idd, the aforementioned 
alternately arranged screw flights and pressure collars 
being located inwardly thereof. The areas between the 
collars and the expression cage ldd define zones lill 
where primarily compacting and expression occur while 
the areas between the worm flights and the cage ldd de 
fine zones iltlZ where primarily a mixing or reorienting 
of the material occurs. Expression cage lili? includes 
screen bars with drainage openings between them like 
those of expression cage 25 as well as breaker bars 165, 
which have a plurality of longitudinally and radially ex 
tending lugs 105 terminating just short of the outer sur 
face of pressure collars 76, 78, Sti, 32 and Se to cause 
longitudinal movement of mateiral vover these collars 
with no more than limited rotary motion. 

Generally the present process for treating and/ or rc 
moving liquid from liquid containing materials comprises 
feeding the material into hopper lli“ and moving it down 
wardly through the hopper through the action of spiral 
feeding vane Zti. As the material leaves hopper l@ it 
enters expression cage 25 where the interrupted vane 
flights 2,1 and the breaker bars 35 cause the material 
to be compacted between the varies and the inner sur 
face 45 of split cone 45 while feeding a portion of the 
material through restricting orifice 47. In advancing 
the cane through restricting orifice 47 a back pressure 
is built up in the material within the cage thus causing 
an initial expression of liquid from the material out 
wardly through the drainage openings between screen 
bars 26. 
Upon passing through restricting orifice d'7 the par 

tially expressed material drops through infusion mani 
`fold 55 where the pressure is released and the material 
allowed to expand to substantially its original size. Dur 
ing this period of expansion suitable treating fluid can 
be advantageously added to the material since it is nor 
mally much more absorbent during this period and the 
liquid content can be elevated to near the natural in 
herent amount. From infusion manifold 55 the ma 
terial passes through further chamber 66 and into the 
press inlet chamber d'7 where feed screw 73 imnieo‘iu 
ately begins to pack it into the expression chamber 
95. Since the material in passing through further cham 
ber 66 is not under direct pressure from the charging 
press P there is no tendency for a large lateral force to be 
exerted against shaft 7l. 
The first screw flight 7S takes the material from pre 

liminary expression cage 9€) and moves it inwardly toward 
pressure collar 76 in a generally helical path which cre 
ates a mixing and reorienting action under pressure to 
achieve a rearrangement of the material aiding the ex 
pression of liquid, therefrom through the walls of pre 
liminary expression cage 90. Screw flight 77 operates 
in much the same manner as screw flight '75 in that it 
takes compacted material from an expressing zone, viz., 
that Zone between collar 76 and cage itltl, and mixes 
the material while moving onward to collar 78. The 
worms and collars following worm 77 and collar 78 op 
erate on the material in much the same manner except 
that the increased body diameters cause a greater pack 
ing of the material at the outlet end of the press. Fol 
lowing passage over the discharge collar 35 the material 
is ready for subsequent treating operations or storage, 
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depending upon the final result to be obtained. Addi 
tionally, the liquid expressed from the material at the 
various stages can be collected for appropriate handling 
also. 
While the process and form of apparatus herein de 

scribed constitutes a preferred embodiment of the in 
vention, it is to be understood that this invention is not 
limited to this precise process and form of apparatus 
and that changes may be made therein without depart 
ing from the scope of the invention which is defined in 
the appended claims. 
What is claimed is: 
1. Apparatus for expressing liquid from liquid-contain 

ing solids material comprising the combination of a main 
expressing press including a press cylinder having a feed 
opening provided by means defining an inlet chamber 
of predetermined cross-sectional area at one end thereof 
and having a discharge opening at the opposite end, a 
feed screw extending within said cylinder and in coop 
erative relation with said inlet chamber to accept ma 
terial passed into said chamber and force the material 
into said cylinder, means for rotating said screw in a 
direction to move material from said inlet chamber into 
said cylinder, means defining a relaxation chamber of 
substantial height mounted on said inlet chamber provid~ 
ing for expansion and substantially unobstructed flow of 
solids material therethrough a charging press construc 
tion mounted on said relaxation chamber means and 
spaced from said inlet chamber and discharging di* 
rectly into said inlet chamber at an angular relation 
relative to said feed screw, said press including a cage 
of constant inner diameter throughout a substantial por 
tion of its length and a cage outlet opening at one end 
thereof, means defining drainage openings in the walls 
of said cage for passage therethrough of liquid expressed 
from the material, an annular collar mounted between 
said cage outlet opening and said relaxation chamber 
and in spaced relation to said feed scr-ew defining a re 
stricted orifice of substantially less cross-sectional area> 
than said cage and said relaxation chamber, and feeding 
means including a screw ñight within said charging press 
cage for compressing the material received therein against 
said collar to compact the material in said cage under 
mechanical pressure to express liquid therefrom and to 
pass the solids material after such initial expression 
through said orifice into said relaxation chamber for 
minimizing pressure against said feed screw by the ma 
terial passed thereto. 

2. Apparatus for expressing liquid from liquid-con 
taining solids material comprising the combination of a 
main expressing press including a press cylinder having 
a feed opening provided by means defining a chamber 
of predetermined cross-sectional area at one end thereof 
and having a discharge opening at the opposite end, a 
feed screw extending within said cylinder and in coop 
erative relation with said chamber to accept material 
passed into said chamber and force the material into 
said cylinder, means for rotating said screw in a direc~ 
tion to move material from said chamber into said cyl 
inder, a charging press construction mounted on said 
chamber and discharging directly therein at an angle to 
said feed screw including a cage of constant inner di 
ameter throughout a substantial portion of its length, 
means defining drainage openings in the Walls of said 
cage for passage therethrough of liquid expressed from 
the material, an annular collar mounted between said 
cage outlet opening and said chamber and in spaced 
relation to said feed screw defining a restricted orifice of 
substantially less cross-sectional area than said cage and 
said chamber, feeding means including a screw flight 
within said charging press cage for compressing the ma 
terial received therein against said collar to compact the 
material in said cage under mechanical pressure to ex 
press liquid therefrom and to pass the solids material 
after such initial expression through said orifice into 
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said chamber for relaxation of the mechanical pressure 
thereon to minimize pressure against said feed screw 
by the material passed thereto, an infusion manifold 
supported between said collar and said chamber includ 
ing passages opening into said chamber for introduc 
tion of treating fluid, and means for supplying treating 
fluid through said passages for absorption by material 
in the area of relaxed mechanical pressure within said 
chamber. 

3. Apparatus for expressing liquid from liquid-con 
taining solids material comprising the combination of a 
main expressing press including a press cylinder having 
a feed opening pro-vided by means defining an inlet 
chamber of predetermined cross-sectional area at one 
end thereof and having a discharge opening at the oppo 
site end thereof opening into said press cylinder from 
one side thereof, a feed screw extending within said 
cylinder and across said opposite end of said inlet cham 
ber to accept material passed into said inlet chamber and 
to convey the material forcibly into said cylinder, means 
for rotating said screw in a direction to move material 
from said inlet chamber into said cylinder, means de 
fining a relaxation chamber of substantial height open 
ing into said inlet chamber providing for expansion and 
substantially unobstructed flow of solids material there 
through, a charging press construction mounted on said 
relaxation chamber and discharging directly thereinto 
including a cylindrical cage of constant inner diameter 
throughout a substantial portion of its length having a 
closed connection at its lower end with said relaxation 
chamber, means defining drainage openings in the walls 
of said cage for passage therethrough of liquid expressed 
from the material, an annular collar mounted between 
said cage and said relaxation chamber and in spaced 
relation to said feed screw defining a restricted orifice 
of substantially less cross-sectional area than said cage 
and both said relaxation chamber and said inlet cham 
ber, and feeding means including a screw flight within 
said charging press cage for compressing the material 
received therein against said collar for compacting the 
material under mechanical pressure to effect expression 
of liquid therefrom and to pass the solids material after 
such initial expression through said orifice into said re 
laxation chamber for minimizing pressure exerted against 
said feed screw transversely to the axis thereof by the 
material passed thereto. 

4. Apparatus of the character described comprising the 
combination of a main expressing press including a press 
cage of generally cylindrical configuration mounted with 
its longitudinal axis substantially horizontal and having 
a vertically extending feed opening adjacent one end 
thereof, a feed screw extending within said cylinder 
across said opening and having means for rotation 
thereof to accept material passed into said opening and 
force the material into said cylinder, a relaxation cham 
ber mounted on said feed opening for passage of solids 
material thereinto, a charging press construction mounted 
above said feed opening and spaced therefrom by said 
relaxation chamber to discharge thereinto, said press 
construction including a cage having an outlet opening 
discharging through said chamber into said feed open 
ing of said main press and being of constant diameter 
throughout a maior portion of its length, means defin 
ing drainage openings in the walls of said cage for pas 
sage of expressed liquid therethrough, an annular collar 
mounted between said outlet opening of said charging 
press cage and said relaxation chamber defining a re 
stricted orifice of less diameter than said diameter of 
said cage and of less diameter than said feed opening, 
said relaxation chamber having a diameter greater than 
said collar, a shaft of substantially constant diameter 
extending through said cage and having a plurality of 
screw feed flights mounted thereon in spaced relation to 
each other axially of said shaft, means for rotating said 
shaft in a direction to cause said flights to pass material 
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toward said collar and said feed opening through said 
restricted orifice and said relaxation chamber, and 
breaker bar means extending inwardly of the interior 
of said cage toward said shaft in locations between said 
flights for resisting rotational movement of material in 
the areas between said flights and t'nus providing for 
longitudinal movement of the material toward said re 
stricted orifices compacting the material and feeding it 
through said orifice to express liquid therefrom for pas 
sage through said drainage openings to effect initial ex 
pression of the material in said charging press while 
minimizing pressure on said feed screw transverse to 
the axis thereof from the material passed thereto. 

5. Apparatus of the character described comprising the 
combination of a main expressing press including a press 
cage of generally cylindrical configuration mounted with 
its longitudinal axis substantially horizontal and hav 
ing the vertically extending feed opening adjacent one 
end thereof, a feed screw extending within said cylinder 
across said opening and having means for rotation thereof 
to accept material passed into said opening and force 
the material into said cylinder, a -charging press con 
struction mounted above said feed opening and discharg 
ing thereinto against said screw including a cage having 
an outlet opening discharging into said feed opening of 
said main press and being of substantially constant di 
ameter throughout substantially a portion of its length, 
means defining drainage openings in the walls of said 
cage for passage of expressed liquid therethrough, an an 
nular collar mounted between said outlet opening of said 
discharging press cage and said opening of said main 
cylinder defining a restricted orifice of less diameter than 
said diameter of said cage and of less diameter than said 
feed opening, a shaft of substantially constant diameter 
extending through said cage and having a plurality of 
screw feed flights mounted thereon Iin spaced relation to 
each other axially of said shaft, means for rotating said 
shaft in a direction to cause said flights to pass material 
toward said collar and said feed opening through said 
restricted orifice, breaker bar means extending inwardly 
of the interior of said cage toward said shaft in loca 
tions between said flights for resisting rotational move 
ment of material in the areas between said flights and 
thus providing for longitudinal movement of the material 
toward said restricted orifices compacting the material 
and feeding it through said orifice to express liquid there 
from for passage through said drainage openings to effect 
initial expression of the material in said charging press 
while minimizing pressure on said feed screw transverse 
to the axis thereof from the material passed thereto, an 
infusion manifold supported between said restricted 
orifice and said feed opening to said main press cylinder 
including passages opening into said feed opening for in 
troduction of treating fluid, and means for supplying 
treating fluid through said passages for treatment of ma 
terial passed through said orifices into an area of relaxed 
pressure within said feed opening. 
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