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ABSTRACT OF THE DESCLOSURE 
A continuously operating mechanical Screw press re 

ceives bagasse from a diffuser with high moisture content 
in the order of 85-90% moisture and continuously con 
veys such material through the press while compressing 
and continuously working the materal to reduce its Vol 
ume by passage through several Sections of decreasing 
diameter while subjected to mechanical working, thereby 
extracting approximately one half of the moisture from 
the material. This extracted liquid will contain signifi 
cant amounts of sucrose which can be recovered from the 
liquid or returned to the diffusion system for use in the 
diffusion process. A non-rotatable discharge sleeve in the 
dischargering is yieldably held against movement out of 
the press thereby providing for the creation of pressure 
on the material and automatically avoiding excessive 
pressure and strain on the press. 

assasasaws essarror 

In its broadest aspects, the present invention relates to 
improvements in the apparatus disclosed in U.S. Patents 
Nos. 3,092,017 and 3,195,446 issued to the assignee of this 
application. The invention also relates to novel appara 
tus involving the handling and the removal of Surcrose 
bearing juicies from sugar cane. In a preferred embodi 
ment of the invention, sugar cane is taken in raw cut form 
from the fields, ground or otherwise broken up into rela 
tively small pieces, and passed through a juice extrac 
tion system, which may be one or more roller mills, or 
a diffuser battery where the cane is acted upon by Stean 
or hot water or other hot fluids to soften and break apart 
the fibrous material and to remove a substantial portion 
of the sucrose bearing juice from the cane. The output of 
this diffuser column is most commonly referred to as dif 
fused bagasse, and the output of the mills is known as 
mill bagasse, and in many instances this bagasse con 
tains a rather large percentage of liquids. These liquids 
will include some of the fluids with which the cane was 
treated in the extraction system and/or some retained 
juice which has not been removed in the System, but may 
be present in a dilute state. 
The bagasse from a diffuser in many cases has such 

high moisture content, for example 88% moisture, and is 
of such a loose nature that it is difficult to form into a 
blanket which might be passed through a conventional 
roller mill or the like, and in any event such mills are 
not satisfactory in removing a substantial amount of the 
moisture from this diffused bagasse. Furthermore, gen 
erally such mills do not operate well on bagasse at ten 
peratures in the range of 140°-180° F., especially if lime 
has been added in the diffuser. 
Accordingly, the present invention provides a novel 

mechanical screw press construction, with which bagasse 
can be reduced in moisture content by a substantial 
amount, for example, to in the neighborhood of 35-45% 
moisture. The juices so removed can be directed to re 
covery operations where the sucrose or other chemicals 
in these juices can be recovered. Additional recovery of 
sucrose adds to the overall efficiency of the operation, 
whereas other chemicals may be recovered for entirely 
different uses outside the sugar industry. In addition, the 
dewatered bagasse resulting from this operation is used, 

O 

20 

25 

30 

3 5 

40 

45 

60 

65 

70 

2 
as is common in the sugar cane industry, as a fuel. For 
example, the bagasse may be passed into a furnace used 
to operate a boiler which in turn heats the water or other 
liquid that is supplied to a diffuser column, and/or to 
produce stream for other uses in the sucrose extraction 
process. By removing a substantial amount of the mois 
ture from the bagasse, its fuel value is increased, since 
there is that much less moisture to be driven off in the 
combustion process. This results in a further gain in ef 
ficiency in the entire operation. 
A further object of the invention is to provide a novel 

mechanical pressing operation which is arranged to re 
ceive continuously a supply of moist bagasse, preferably 
at an elevated temperature in the range of 140°-180° F., 
and to subject this bagasse to a compacting, compress 
ing and mechanical working operation which results in 
extraction of a substantial percentage of the moisture 
from the bagasse. 
An additional object of the invention is to provide a 

novel mechanical screw press for use in the process of 
sucrose juice bearing materials, wherein the apparatus is 
capable of receiving a rather large bulk of the material 
having a substantially high moisture content, for ex 
ample, around 85-90% moisture, and wherein the press 
is arranged continuously to convey the material through 
operations of compressing and mechanical working in 
which the volume of the material is reduced as the mois 
ture is extracted therefrom and collected. 
A further object of the invention is to provide such a 

stationary discharge sleeve construction wherein the 
sleeve is urged into its normal position within the press 
ing outlet by a hydraulic cylinder to which hydraulic 
fluid is supplied at a predetermined pressure, such that 
the force of the cylinder holding the sleeve in position is 
available up to a predetermined maximum. force which 
can be overcome by an excess of pressure within the 
press, in which event the force of the hydraulic cylinder 
can be overcome allowing the discharge sleeve to with 
draw and thereby prevent excessive pressures on the ma 
terial within the press. 

Other objects and advantages of the invention will 
be apparent from the following description, the accom 
panying drawings and the appended claims. 

In the drawings 
FIG. 1 is a schematic diagram of a sugar processing 

System incorporating the features of the present inven 
tion; 
FIG. 2 is a view which is generally a vertical sectional 

view taken through the press which is shown in the sys 
...tem of FIG. 1; 

FIG. 3 is a detail view of portions of an adjustable dis 
charge sleeve incorporated in the press shown in FIG. 2; 

FIG. 4 is a detailed partial sectional view showing the 
general arrangement of the drainage openings provided 
in the walls of the chamber of the press; and 

FIG. 5 is a schematic diagram showing the hydraulic 
and pneumatic systems used to maintain the discharge 
sleeve in its normal position within the outlet of the press. 

Referring to the drawings, which illustrate preferred 
embodiments of the invention, in FIG. 1 a system accord 
ing to the invention is shown schematically. The sugar 
cane is indicated at 10 flowing into the system on a con 
veyor 12 which carries the cane to a crusher 15. This may 
be in the form of cooperating toothed rolls, or similar 
equipment, which receives the raw sugar cane, or like 
sucrose bearing fibrous material, and tears the cane (al 
though the cane is not subjected to much pressure at this 
point) thereby reducing the size of the cane and expos 
ing its fibers, and as a consequence of this action an 
initial flow of juice from the cane generally occurs. This 
juice is collected in the tank 16 and piped to the equip 
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ment (not shown) which performs the extraction of the 
sucrose from the juice. In some cases the cane is merely 
shredded thoroughly without extraction of juice. 

In the system shown in FIG. 1 the shredded cane is then 
fed into a diffusion battery 20 which may be constructed 
in any one of several different types, as shown in the art. 
For example, one form of diffusion battery incorporates 
a number of individual cells, which are roughly in the 
form of large pressure cookers, and these are charged 
with the cane in sequence, and are subsequently dis 
charged once the cane has been subjected to hot water or 
similar liquids which tend to wash and/or leach the juice 
from the cane and carry the juice away as a solution of 
juice and water. In a typical diffusion cell, the amount of 
juice in the extracted liquid flowing from the cell is a 
minor portion, but nevertheless significant. A number of 
these cells are used so that they can be charged and 
emptied in sequence, thereby producing an essentially con 
stant operation. Other forms of diffusers are known 
wherein the diffusion process is carried on continuously, 
the cane being supplied at one end of the apparatus and 
being discharged after diffusion at another point. The 
product discharged from the diffusion battery is generally 
known in the art as diffused bagasse. In FIG. 1 a con 
veyor 22 is shown as carrying the diffused bagasse from 
the battery 20. 

This bagasse is conveyed through a collection tank 25 
which serves to even out the flow of bagasse, particularly 
where a batch type diffusion battery is employed. The dif 
fused bagasse thus is carried from the tank 25 as an es 
sentially continuous stream over the conveyor 27, from 
which the diffused bagasse is emptied into the inlet hopper 
or receiving section of the mechanical pressing device, de 
tails of which form an important part of the invention. 
This continuous pressing device is indicated in FIG. 1 by 
the general reference numeral 30, and it includes a drive 
motor 31 and drive gear case 32. Further details of the 
press are shown in FIGS. 2 and 3. The bagasse dis 
charged from the press empties onto a conveyor 35 which 
in turn can carry the bagasse to the boiler or other power 
plant in the system, where the bagasse is generally used 
as a fuel. This power plant is indicated by the general 
reference numeral 37. 

In the system shown in FIG. 1 the diffused bagasse 
passing over the conveyor 27 to the press 30 may con 
tain substantial moisture, for example in the order of 
85-90%, and this moisture is in the form of some re 
tained juice as well as liquid absorbed by the bagasse dur 
ing the diffusion operation, and retained in the fibrous 
bagasse material as it is carried to the press. The mechan 
ical press can extract a substantial amount of this mois 
ture, for example at least one half of it such that the 
moisture contents of the bagasse leaving the press is in 
the range of 35-45%. The liquid extracted in the mechan 
ical press will contain juice which in turn contains a sig 
nificant amount of sucrose, and therefore this liquid can 
be returned to the extraction equipment for recovery of 
this sucrose, or this liquid can be piped to other recovery 
equipment. As another alternative, if the sucrose content 
of the material extracted in the press is not of sufficient 
amount to warrant passing it to the extraction equipment, 
it can be returned to the diffusion battery 20 and em 
ployed as a portion of the liquid used in the diffusion 
process. 

Referring to FIG. 2, the screw press 30 has an inlet 
hopper 40 over the rotating feed worm 42 which picks up 
the bagasse fibers as they are dropped into the hopper and 
carries them forward through the hopper, to the right as 
viewed in FIG. 2, into the first section 45 of the press. 
It should be noted that the portion of the feed worm 42 
extends into this first section, in order to assure that the 
material is carried into the section past the lip 46 of the 
inlet hopper. The diameter of the worm 42, at least that 
portion of it which extends into the section 45, should be 
sufficiently less than the internal diameter of section 45 
where the feed screw revolves within it to provide a Sub 

5 

0 

30 

40 

5 5 

60 

75 

4 
stantial clearance between the edge of the feed screw and 
the walls of the press section or chamber. A clearance in 
the order of one-half to three-quarters inch, is normally 
used at this point, and is considered advantageous to as 
sure proper feeding of the stringy tough fibers. The motor 
3 drives separate gears which rotate the feed worm 42 at 
a substantially higher speed than the rotatable shaft 50, 
which in turn drives the expressing worm means 48. De 
tails of this arrangement are explained in U.S. Patent No. 
3,246,597, which is assigned to the assignee of this ap 
plication. 
At the end of the feed worm 42 within the first press 

section 45 the material is forced past a breaker bar 47 
and toward the first of several working and pressure 
worms 48. These worms include a body 48a which is con 
nected to rotate with the internal main drive shaft 50, 
and a worm flight 43b which is of such outer diameter 
that it comes into close relation wtih the walls of the sec 
tion 45, normally with a clearance of a few thousandths 
of an inch. In the first section 45, as shown, there may 
be two or more screw flight portions 48, separated by col 
lar members 49, and spaced outwardly from these collar 
members there are stationary breaker bars or lugs 47 
which tend to resist rotation of the material with the 
material being carried and urged forward by the preced 
ing screw flight. These lugs preferably are slotted, as of 
the type disclosed in copending application Serial No. 
558,854 filed June 20, 1966, now U.S. Patent No. 3,366,- 
039. This action tends to work the fibrous material and 
assist in breaking open the cells of the fibers, as well as 
exerting mechanical pressure on the material to extract 
liquid therefrom. The walls of the press section 45 are 
constructed to have drainage openings for permitting the 
extracted liquid to flow outwardly and be separated from 
the fibrous material. A detail of a section of this wall 
structure is shown in FiG. 4, wherein it will be seen that 
adjacent bars 51 are separated by small spacers 52, which 
can be separate pieces or integral projections on the bars, 
in order to define the drainage openings. These openings 
are of relatively small cross-section, so that only the finest 
of the fibers will be liable to pass through the openings, 
and the fibrous material is thus retained in the press struc 
ture, and continually carried through it, while the ex 
pressed liquid flows through the drainage openings and 
falls into the pan 55, from whence the liquid can be piped 
to whatever location is desired. 
At the end of the section 45 there is a tapered section 

60 which may be formed either as a continuous bushing, 
or has an assembly of short bars having spaces therebe 
tween for drainage openings. In either event, this bush 
ing (or the equivalent section made up of bars) has an 
internal surface which tapers inwardly from a diameter 
corresponding to the internal diameter of the press sec 
tion 45 to the smaller diameter of the next press section 
65. Thus, the mass of the material being carried through 
the press is compressed and compacted as it passes 
through the bushing 60, and this in turn provides for a 
further expression of liquid from the material. It should 
be noted that the worm flight 68 (which in other respects 
corresponds in structure to the worm 48) has a corre 
Spondingly tapered outer surface so that this worm main 
tains a close clearance with the internally tapered surface 
of the bushing 60, or the bars making up the same piece. 
Thus, the screw flight 68 carries the material through the 
section of decreasing diameter, and assures that the mate 
rial continues to move through the press at this point. 

It will be noted from FIG. 2 of the drawings that the 
section 65 is of generally the same configuration as the 
previous section 45, and terminates in a bushing 70, 
or equivelent bar assembly as mentioned, in which bars 
are used having inwardly tapered outer surfaces. Drainage 
may or may not be provided, as desired. 

This bushing opens or discharges into the next press 
section 75, into which the tapered worm flight carries the 
materials. Again, the structure of the parts is essentially 
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the same as in the preceding section, but the section has a 
smaller diameter. At the end of the main shaft, which 
serves to drive the worm members, there is provided a nut 
80 that holds the parts assembled on the shaft. Around 
this nut is a sleeve or bushing 82 which is pressed against 
a washer 84. The outer diameter of the sleeve 82 and 
washer 84 correspond to the diameter of the body of the 
preceding Worm. 

Tapering outwardly toward the discharge end of the 
press, and fitted around bushing 82, is a discharge sleeve 
90 which may have either a solid imperforate Surface, or 
preferably, drainage openings for the purpose of admitting 
expressed liquid to the interior of the non-rotatable dis 
charge sleeve 90. The final cage bushing 92 surrounds this 
sleeve at the end of the section 75, and it is held in place 
in the end frame member 95 next to a discharge ring 96, 
preferably bolted or otherwise removably secured to the 
end frame. The inner surface 98 of the bushing 92 tapers 
first inwardly toward sleeve 90, then outwardly to the 
inner surface 99 of the ring 96. The material thus experi 
ences a final compression as it is forced between bushing 
92 and sleeve 96. Preferably the sleeve is normally posi 
tioned with all but approximately one to one and one 
half inches of its length projecting into chamber 75. 
The non-rotatable discharge sleeve 90 is mounted for 

reciprocating movement on a movable rod 100 which is 
attached to the piston rod 102 of a hydraulic cylinder 103. 
This cylinder is in turn bolted through supporting struc 
ture, such as shown in FIG. 2, to a supporting bracket 
105, and this bracket in turn is fastened to arms 106 car 
ried from the end frame member 95. The supply hydraulic 
actuating fluid to the cylinder 103 is provided through the 
conduits 107 and 08. The stationary sleeve 90 has its in 
terior opening into a hollow sleeve 10 which is secured 
to the backside of the member 9, and is therefore mov 
able with it. This sleeve opens into a collector or spout 
112 carried on the rear of the sleeve A10 and opening 
into the drainage tube 114. Therefore, expressed fluids 
passing through the perforated sleeve 90 will flow through 
sleeve 110 and spout 112 and through the tube 1.a4, re 
Sadless of changes in the position of the discharge sleeve 
The pressed bagasse discharges from the ring 96 onto 

the conveyor 35, where it may be carried to the power 
plant, or to any other suitable place of disposal. As pre 
viously mentioned, the action of the expressing press on 
the wet bagasse removes a substantial amount of moisture 
or liquid from the bagasse, and apparatus of this type has 
been successfully employed to provide bagasse at the dis 
charge, i.e. onto the conveyor 35, with a moisture content 
of around 45% or less. 
The mounting structure for the discharge sleeve, there 

fore, must be sufficiently rigid to prevent it from rotating, 
and to maintain it in alignment (assisted by the bearing 
sleeve 82). This structure is shown in FIG. 3, where the 
rod 102 of the hydraulic cylinder 03 is threaded, as 
shown at 20, into the end of the rod or shaft 100. A 
forward end of this shaft is in turn fastened by bolt 123 to 
the rear of the cylinder 110, to cause movement of the 
rod 100 to be directly coupled to the discharge sleeve 90. 
The rod 100 has a spline A24, and is slidably mounted 

in a splined bearing bushing 125 which includes a passage 
126 to admit lubricant from the grease fitting 28 into 
the spline. The sleeve bushing 125 in turn is supported 
in a larger tube 130 which is welded or otherwise suitably 
fastened to the mounting bracket. A Suitable key (not 
shown) prevents rotation between the splined bushing 25 
and its mounting tube 130. 
At the forward end of the cylinder 130 there is a cap 

132 which is fastened to the cylinder by a number of 
bolts, one being shown at 133. Within this cap there is a 
gland 135 held in place by a washer 137 and one or more 
bolts 138, and the gland in turn holds Suitable packing 
140 in place to retain the lubricant. 
A suitable circuit for controlling the operation of the 
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hydraulic cylinder 103 is shown schematically in FIG. 5. 
The pneumatic circuit is illustrated by dash lines, and the 
hydraulic circuit by solid lines. A regulated source of air 
pressure is indicated at 150, and this may include con 
ventional pressure regulating valves, etc., of conventional 
type. This line is connected to the top of a hydraulic 
reservoir or tank 152 which preferably has an internal 
diaphragm baffle (not shown) to prevent mixing of the 
pressure air with the oil while maintaining the hydraulic 
fluid or oil under enough pressure to insure it is forced 
into the pumping system. The air source is also connected 
through a pressure regulator valve 154 to a reciprocable 
double pilot valve 155. This valve receives pressure air at 
its central inlet 156 from the regulator 154, and the outlets 
from the other two ports in the active position are pro 
vided with suitable restrictors 158. The pilot chambers 160 
of this valve control the shuttling of the valve body, such 
that the inlet line 156 is connected alternatively to outlet 
lines 162 and 163, while the central outlet port 164 is 
connected to one or the other of the restrictors 158. 
The lines 162 and 163 extend to opposite sides of 

a double acting reciprocating booster pump 170, which 
incorporates a central piston 171 and small hydraulic 
pistons 172 formed at opposite ends of the rod 173 which 
moves with the piston 171. It will be seen that when air. 
under pressure is supplied to one side of piston 171 
the other side is connected to the exhaust line 164, and 
the corresponding pilot 160 is likewise connected to tend 
to move the shuttling valve 155 into the opposite posi 
tion from which it is then urged. Therefore, the air valve 
155 supplies pressure air alternatively to opposite sides 
of piston 171, causing it to reciprocate and the hydraulic 
pistons 172 function as hydraulic pumps as follows. 
The inlet line to the hydraulic system is through line 

180 and filter 181, to check valves 182 which are con 
nected into the chambers at each end of the pump 170 
surrounding the piston 172. The outlets of these cham 
bers are through further check valves 184 which are 
connected to the outlet manifold 185 of the booster pump. 
Thus, as the piston 171 reciprocates, one of the hydraulic 
pistons 172 will retract to draw oil through its inlet check 
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valve 182, while the other forces oil out through its check 
valve 184, and on the return stroke the opposite condi 
tions occur. Therefore, hydraulic fluid or oil under pres 
sure is supplied to hydraulic pressure regulating valve 188. 

Fluid in excess of the capacity of this valve is returned 
through line 189 to the return manifold 190 and from 
that manifold back to tank 152. The outlet of the pres 
sure regulating valve 188 is connected to the oil supply 
line 192, which leads to a spring-loaded solenoid operat 
ing control vlave 195. Its control solenoid is shown at 
196, and the valve itself is shown in the position it oc 
cupies when the solenoid is de-energized, and the valve 
body positioned by the spring 197. In this position of 
the valve, hydraulic fluid under pressure is admitted to 
the head end of the hydraulic cylinder 103, and the rod 
of the end of this cylinder is connected to the return 
manifold 190. If solenoid 196 is energized it acts against 
the spring to shift valve 195, and the valve then blocks 
the pressure inlet 192 and connects the head end of 
the cylinder through line 198 to the return manifold 190. 
A hydraulic accumulator 200 preferably is connected 

into line 192, so that if valve 195 is in its de-energized 
position, and the solenoid 196 is energized, hydraulic 
fluid under pressure is immediately available from the 
accumulator in sufficient quantity to advance the hydraulic 
cylinder 103 immediately, tending to move the discharge 
sleeve 90 into its restricting position. 
By control of the hydraulic pressure regulator valve 

188, the force tending to hold the discharge sleeve 90 
against the flow of compressed bagasse can be regulated, 
and the discharge sleeve can fluctuate slightly in response 
to slight increase or decrease in the flow of material from 
the press. Thus, this control tends to maintain a con 
stant back pressure within the press and contributes to a 
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uniform expression of liquids from the material. If there 
is an overload on the press, or if the Supply to the press 
is substantially decreased for some reason, the control 
system provides for withdrawal of the discharge sleeve 
190 to permit the pressure in the press to remain within 
predetermined limits, and also to avoid clogging of the 
discharge end of the press. 
For this purpose, the solenoid 196 is controlled by 

conventional meter relays 202 and 284, respectively, 
which sense the amount of electrical current drawn by 
the press drive motor 31. For example, the relay 282 may 
be set to close whenever the current drawn by the motor 
decreases below a predetermined minimum and the re 
lay 204 may be set to close only if the current drawn 
by the motor exceeds a predetermined maximum. In either 
event, if the current is outside of the range established 
by setting these relays, the solenoid 96 will be energized 
and valve 195 will shift. This equalizes the pressure on 
opposite sides of the piston, to permit the pressure of 
material against the discharge sleeve 99 to force it out 
ward of the discharge ring 96. 

In the case of the relay 204, it is of course desirable 
to avoid exceeding a certain predetermined pressure upon 
a material. If there should be a blockage or unexpected 
build-up of pressure, this will reflect in an increase in 
power demand on the motor 31, and the consequent in 
crease in current will cause the relay 204 to trip, where 
upon the discharge sleeve 90 can withdraw and the pres 
sure within the press will drop as the restriction at its 
discharge is increased. Preferably, this relay is set to keep 
the solenoid 196 energized for a sufficient time to permit 
the press to reach an equilibrium at a pressure below the 
maximum corresponding to the setting of relay 204. 

If the supply of material to the press should be inter 
rupted for any substantial length of time, the amount of 
current drawn by the motor will decrease below the mini 
mum to which the relay 202 is set. It has been found that 
as the press tends to evacuate itself under these condi 
tions, a certain amount of bagasse will remain between 
the final worm 79 and the discharge sleeve 99, and this : 
bagasse will tend to be worked and heated to the point 
where it hardens and twists around the discharge sleeve 
and adjacent structure. To avoid this condition, it is de 
sirable to withdraw the sleeve under these conditions and 
thus relieve pressure on the material and permit the 
material to be expelled from the press. 
The operation of the apparatus is such that relatively 

Wet or moisture-laden bagasse, which consequently oc 
cupies a rather large volume, is fed into the hopper 43 
and carried by the faster rotating feed worm 42 into the 
first press section 45. As the bagasse is carried through 
this and Subsequent press sections it is subjected to mech 
anical pressure and working, by reason of the action of 
the interrupted screw flights and the breaker bars past 
which the flights move the bagasse. These bars are pref 
erably of the type disclosed, to minimize damage due to 
foreign material entrained with the bagasse. At the same 
time, the bagasse is forced into press sections of decreas 
ing cross-sectional area, which contributes to the mech 
anical compression of the bagasse. Expressed liquid flows 
outwardly between the screen bars 51, through the spaces 
provided by the spacer members 52 which occupy only a 
small amount of the space between the bars, and which 
may in fact be provided as integral bosses or protrusions 
from the bars themselves. As the pressed bagasse reaches 
the final press section 75, it passes the final worm 79, 
which preferably is decreased in pitch with respect to 
the preceding worms, and forced around and past the non 
rotatable discharge sleeve 90. It is at this location that 
the mechanical pressure on the bagasse is highest. In 
order to provide optimum drainage area, both the sur 
rounding walls of the press cage and the walls of the 
sleeve 90 are capable of conducting away expressed mois 
ture, which may include some vapors as well as liquids. 
The cylinder 163 and its associated hydraulic system 
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control the position of the discharge sleeve 90 as to 
movement in and out of the discharge ring. This also pro 
vides a safety feature in that if the pressure exerted 
against the sleeve 93 increases beyond a desired maxi 
mum, the resultant force transmitted through the connect 
ing shaft 100 will overcome the preset force exerted on 
the piston of the hydraulic cylinder, and the sleeve 90 
will move outwardly of the press discharge opening by 
an amount sufficient to relieve the condition which caused 
the excess pressure on the bagasse. If pressure in the head 
end of cylinder 103 exceeds the pressure to which valve 
188 is set, there will be reverse flow through this valve 
and into the tank return line i89 until the pressure in 
the head end of the cylinder drops to the predetermined 
value. As Soon as this condition is relieved, the sleeve 
automatically will tend to assume its original position, 
hence under normal operating conditions equilibrium will 
exist at the desired pressure. 

it should be understood that other controllers respon 
sive to the power demands of the press drive can be 
employed. For example, when a steam turbine is used to 
provide driving power, suitable pressure responsive de 
vices can be used to sense the chest pressure in the steam 
chest at the turbine supply, and the position of the sleeve 
99 will be changed in corresponding fashion, according 
to the power demands on the turbine reflected as a rise 
or drop in chest pressure. 

It should be understood that while the invention has 
been described with respect to bagasse which is the prod 
uct of a diffusion extraction system, the novel apparatus 
disclosed herein is equally useful in other systems for 
extracting juice from sugar cane. For example, the press 
shown in FIG. 2 may receive what is known in the art 
as “mill bagasse,' the product of one or more roller type 
mills or equivalent, where the bagasse fibers are usually 
longer and stringier, and in most cases do not contain 
as much moisture when received at the press. 
While the forms of apparatus herein described con 

stitute preferred embodiments of the invention, it is to 
be understood that the invention is not limited to these 
precise forms of apparatus, and that changes may be made 
therein without departing from the scope of the invention 
which is defined in the appended claims. 
What is claimed is: 
1. Apparatus for removing liquid from material such 

as Sugar cane bagasse, comprising a pressing machine 
having a feed cage and at least one expressing cage con 
nected to said feed cage, said feed cage having a larger 
inner diameter than said expressing cage, a first ring mem 
ber mounted between said feed cage and said expressing 
cage and having a tapered inner surface providing a wall 
of gradually decreasing diameter to guide material from 
sad feed cage into said expressing cage, means defining 
drainage openings for expressed fluids in the walls of said 
feed cage and said expressing cage, an inlet hopper con 
nected to said feed cage for supply of wet material, a ro 
tatable feed worm mounted in said feed cage to carry 
the material toward said expressing cage, a discharge ring 
defining an outlet on said expressing cage, expressing 
worm means rotatably mounted in said expressing cage 
including a worm flight having a tapered periphery cor 
responding to the tapered inner surface of said first ring 
member, a discharge sleeve member having a tapered 
outer Surface, means mounting said discharge sleeve for 
movement between an inner position wherein a major por 
tion of said sleeve is located within said expressing cage 
and an outer position wherein said sleeve is substantially 
withdrawn outside said ring, drive means including sepa 
rate drives for rotating said feed worm at a higher speed 
and Said expressing worm means at a lower speed to force 
the material through said cages and outward through the 
space between said ring and said discharge sleeve whereby 
the material is compressed and fluids are expressed from 
the material to flow through said drainage openings, and 
means yieldably urging said discharge sleeve towards its 
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said inner position causing said sleeve to resist the dis 
charge flow of material up to a predetermined pressure 
and to yield and enlarge the space between said sleeve and 
said ring when the pressure on the material exceeds said 
predetermined pressure. 

2. Apparatus as defined in claim 1 wherein said ex 
pressing cage includes a first expressing cage section and 
a final expressing cage section at the discharge end of 
which said discharge ring is mounted, a second ring mem 
ber having a tapered inner surface and mounted at the 
entrance to said final expressing section to provide a pas 
sage of gradually decreasing diameter thereto, said final 
cage section having an inner diameter less than said first 
cage section, and a further tapered worm flight incor 
porated in said expressing worm means and mounted in 
closely spaced relation to said second ring member for 
carrying the material therethrough into said final cage 
section. 

3. Apparatus as defined in claim 2 wherein said ex 
pressing worm means comprises a plurality of alternately 
arranged form members and sleeve members and a drive 
shaft supporting said members coaxially of said expressing 
cage, said worm members being connected to rotate with 
said shaft and having a minimum clearance in the order 
of a few thousandths of an inch between the periphery 
thereof and the inner wall surface of the expressing cage, 
and breaker bars extending inwardly of the walls of said 
expressing cage toward said sleeve members and termi 
nating a substantial distance from said sleeve members, 
whereby said breaker bars will resist rotation of the ma 
terial forced around said sleeve members while leaving a 
substantial space between the inward ends of the breaker 
bars and the sleeve members through which foreign ma 
terial Such as rocks or pieces of metal can pass without 
damaging said breaker bars. 

4. Apparatus as defined in claim 1 wherein said yield 
able means positioning said discharge sleeve includes a 
hydraulic cylinder having an output rod connected to said 
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discharge sleeve, a hydraulic pressure fluid supply con 
nected to said cylinder to drive it in a direction advancing 
said discharge sleeve toward its inner position, and a con 
trol establishing a maximum hydraulic fluid pressure with 
in said cylinder whereby a force on said discharge sleeve 
in excess of the force exerted by said hydraulic cylinder 
will automatically move the discharge sleeve toward its 
Said outer position and thereby decrease the resistance to 
the flow of said material around said discharge sleeve and 
through said discharge ring. 

5. Apparatus as defined in claim 4 wherein automatical 
ly operable valve means are provided for interrupting the 
supply of hydraulic pressure fluid to said cylinder and 
connecting said cylinder to a lower pressure such that 
material advancing against said discharge sleeve can read 
ily push said sleeve toward its outer position to relieve the 
pressure upon the material by said expressing cage to a 
minimum. 
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