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[57] ABSTRACT 

A pressure device for machines for dewatering or ?ltering of 
suspensions, sludges or the like or for material to be pressed 
for the exertion of surface pressure on at least one circulating 
pressure belt which can be provided for supporting an 
equally circulating ?lter belt, which pressure device consists 
of an essentially completely hollow pressure bladder in the 
form of a closed frame in particular of essentially quadran 
gular shape viewed in top view of the pressure belt, which 
pressure bladder is subjectable to pressure medium and 
forms a very small, self-adjusting gap on the edge. 

42 Claims, 3 Drawing Sheets 
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PRESSURE DEVICE AND SEAL FOR FILTER 
BELT MACHINES 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

This is a continuation of reissue application Ser. No. 
07/706,840 ?led Mtg; 29, 1991 now abandoned. 

The invention relates to a pressure device for machines 
and to machines provided therewith for dewatering or ?l 
tering of suspensions, sludges, in particular ?brous material 
or pulp suspensions or the like, or for material to be pressed, 
for exerting pressure on at least one circulating pressure belt 
which can be provided for supporting at least one also 
circulating ?lter belt, preferably screen belt. 

For the further processing or the disposal of various 
sludges or ?brous suspensions accumulating in industry or 
community facilities, prior dewatering is necessary. It is 
important in this to obtain high dry matter contents, either 
for further use or the disposal of this material or for the 
subsequent drying of the product. In the latter case, the 
energy required for mechanical pressing is essentially lower 
than that required for thermal drying, so that one aim of 
dewatering is to obtain the highest possible contents of dry 
matter by mechanical means. 

For dewatering according to the principle of the double 
screen belt press, two values, above all, are determining for 
the dewatering result, namely, the dewatering time and the 
dewatering pressure, both having to be adapted to the 
material to be dewatered, and moreover, the highest possible 
values for pressing time as well as pressing pressure are 
aimed at. 

In conventional belt presses, the pressing power is 
applied to the two ?lter belts either via looped rollers as a 
result of screen tension or socalled press nips, with a linear 
support of the press belts by means of press rollers. There are 
also supports of the ?lter belts in the form of perforated 
plates, although sliding friction occurs between these plates 
and the moving screen belts, so that the pressing forces are 
limited, on the one hand, and high frictional forces with 
corresponding stress and abrasion of the screen belts and 
high driving power requirement result, on the other hand. 

Similar problems also result when circulating pressure 
belts are interposed between the screen belts and stationary 
pressure plates or the like, in this case, however, between the 
pressure belts and the pressure plates or the like. 

It is the object of the invention to avoid these disadvan 
tages and to provide a pressure device or a machine provided 
therewith which permits the exertion of a continuous press 
ing power over the entire or a larger surface of the press cake 
at low energy requirement. 

This object is achieved according to the invention in a 
pressure device of the type initially mentioned if at least one, 
very largely, conveniently completely, separate, essentially 
closed, deformable and essentially completely hollow pres' 
sure bladder of ?exibly elastic material having tensile 
strength in the form of a closed frame conveniently adapted 
to the surface facing it or the surface abutting it of the 
supporting or pressing device and thus abutting this surface, 
in particular of quadrangular, for instance rectangular shape 
viewed in top view onto the ?lter belt or pressure belt, 
conveniently with rounded corners, is arranged, a gap, 
advantageously a small gap in relation to the height of the 
pressure bladder, being independently adjustable between 
pressure bladder and pressure belt, at least by admitting 
pressure medium into the pressure space formed by the 
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2 
frame-shaped pressure bladder and the inner space of the 
pressure bladder. The hollow pressure bladder has an essen 
tially closed cross section. 

By the arrangement according to the invention, it is 
achieved that even at ?uctuating thickness of the material to 
be pressed, an automatic adjustment takes place and the 
pressing power thus remains unchanged. 

According to an embodiment of the invention, it is 
provided that the hollow pressure bladder is at least partially 
a component of a wall of an essentially completely enclosed 
pressure space to which pressure medium, in particular 
pressure ?uid (liquid) can be admitted and which is arranged 
on one side of the pressure belt, the hollow pressure bladder 
being arranged at a distance from the wall at least on 
exertion of pressure by the admission of pressure medium, 
thus forming a gap through which pressure medium can 
escape for lubricating. In this embodiment, ?uid friction 
without contact of solid parts is obtained between the 
moving belts and the stationary parts, so that friction forces 
and thus wear and driving power are kept very low. The gap 
formed between the hollow pressure bladder and the pres 
sure belt, which gap is very small in relation to the thickness 
of the pressure belt, adjusts itself independently on being 
subjected to pressure by the pressure medium. In the inactive 
position, i.e. when the machine is not in operation, this gap 
optionally need not be present. 

The hollow pressure bladder can consist of ?exibly 
elastic material having tensile strength, in particular of 
fabric-reinforced plastic material or rubber. The hollow 
pressure bladder can also be formed double-walled, for 
instance of an inner skin of compression-proof elastic mate 
rial and an outer skin of material having tensile strength. 

It is convenient if the pressure space adjacent the pres 
sure belt is jointly de?ned on all sides by the pressure belt 
and the hollow pressure bladder which is shaped frame-like 
for this purpose, with the marginal zones of the pressure 
space being particularly closed against the hollow pressure 
bladder. The hollow pressure bladder is preferably formed 
auto-adjustingly in its marginal zones. 

It is convenient to form the hollow pressure bladder 
viewed in plan view onto the ?rst ?lter belt or ?rst pressure 
belt essentially quadrangular, preferably rectangular or 
square, with the corners preferably being rounded off. 

It is further convenient to fasten the ?rst hollow pressure 
bladder by means of at least one frame on a first stationary 
support having ?rst and second sides, this frame also pref 
erably being formed essentially quadrangular, for instance 
rectangular or square. The frame can be at least partially 
hollow. For fastening the hollow pressure bladder on the 
second side of the support of the machine, it is convenient 
to clamp the hollow pressure bladder between two rectan 
gular frames. For maintaining a constant pressure or for 
compensating pressure, it is convenient if the pressure space 
adjacent the pressure belt and the pressure space in the 
interior of the hollow pressure bladder are connected to one 
another by means of at least one opening. 

In order to be able to adjust different pressures in the 
pressure space and in the interior of the hollow pressure 
bladder, it is convenient to close the pressure space adjacent 
the pressure belt and the pressure space in the interior of the 
hollow pressure bladder against each other and make them 
suitable for the admission of pressure medium, optionally of 
different pressures, through separate inlets or bores. 

In order to prevent friction between the hollow pressure 
bladder and the pressure belt in the event of breakdown, for 
instance at failure of supply with pressure medium, it is 
convenient to provide the hollow pressure bladder in the gap 
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between it and the pressure belt with at least one wear 
protection sleeve abutting the pressure belt and made of 
abrasion proof, well gliding material, in particular plastic 
material, for instance polytetra?uorethylene or polyure 
thane. 

In order to prevent loss of pressure medium, it is con 
venient to provide at least one seal of rubber or plastic 
material gliding along the pressure belt outside of the hollow 
pressure bladder preferably in circulating direction of the 
pressure belt and transversely thereto spacially behind or 
laterally of the hollow pressure bladder, i.e. spacially behind 
or laterally of the gap formed between the hollow pressure 
bladder and the pressure belt at least on admission of 
pressure medium or in operation, with at least one opening 
for the discharge of pressure medium escaping through the 
gap being provided between the hollow pressure bladder and 
the seal. The gliding seal advantageously completely 
encloses the outside of the pressure bladder. 

It is also possible to provide two or more hollow pressure 
bladders spacially or tightly adjacent in circulating direction 
of the pressure belt, in which case it is convenient for the 
gliding seal to enclose the entire group of pressure bladders. 

The invention is explained in the following by means of 
exemplary embodiments under reference to the accompany 
ing drawings. 

FIG. 1 shows a diagrammatic view of a dewatering 
machine with the pressure device according to the invention; 

FIG. 2 shows a sectional view through the pressure 
bladder along line H—II in FIG. 3; 

FIG. 3 shows the shape and fastening of the pressure 
bladder according to FIG. 2, 4 and 5 schematically in plan 
view in reduced scale; 

FIG. 4 shows a sectional view of the pressure bladder 
along line IV-IV in FIG. 3 of a special arrangement for 
pressure feed as well as the placing of a wear-protection 
sleeve; 

FIG. 5 shows a sectional view along line V——V in FIG. 
3 through a pressure bladder with a gliding seal arranged 
behind it; this seal encloses the pressure bladder on all sides; 
if several pressure bladders are provided, this seal encloses 
all pressure bladders or the group of pressure bladders 
completely on the outside; 

FIG. 6 shows a further variant with a half-bladder. 
FIG. 7 shows an alternative embodiment in which the 

pressure bladder has a double wall; and 
FIG. 8 shows an alternative embodiment having two 

pressure bladders. 
The dewatering machine of compact construction shown 

diagrammatically in FIG. 1 comprises a lower endless ?lter 
belt 1 and an upper endless ?lter belt 2 between which the 
material to be dewatered is made to press. The lower ?lter 
belt 1 is formed as a supporting screen and is passed over a 
plurality of rollers, i.e. a screen regulating roller 11, a 
reversing roller 14 and a tensioning roller 13. The upper 
?lter belt 2 is formed as a cover screen and is passed over 
guide rollers 14', a tensioning roller 13‘ as well as over a 
regulating roller 11'. 

The material to be dewatered is charged by a charging 
means 7 onto the lower ?lter belt 1 so that a cake of 
approximately uniform thickness is formed to be dewatered 
between the two ?lter belts 1,2. 

In the pressing zone, the two ?rst and second ?lter belts 
1, 2 are supported by circulating ?rst and second , endless 
pressure bells 3 and 4. The lower pressure belt 3 as well as 
the upper pressure belt 4 are passed over reversing rollers 9, 
9', tensioning rollers 10, 10' and regulating rollers 11", 11'". 
The drive can be effected, for instance, by means of rollers 
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4 
8, 8'. At the beginning and at the end of the press line, 
smaller reversing rollers 12, 12' are arranged. The pressure 
belts 3, 4 are made of elastic material which is impermeable 
to water and liquids, such as rubber or plastic material. The 
?rst and second stationary supports 5, 6 having ?rst and 
second sides serve for exerting the required pressing power 
on the pressure belts 3,4 and further on the ?lter belts 1,2 and 
thus on the press cake lodged therebetween. These supports 
5,6 take up the entire pressing force and are therefore of very 
stable construction. On either side of the dewatering 
machine, the upper and lower supports are connected to one 
another in order to achieve a transmission of the entire forces 
by a short way. This has the advantage that the very high 
pressing forces do not have to be transmitted to the machine 
frame, so that this machine frame can be of comparatively 
lightweight and inexpensive construction. A special hydro 
static pressure device shown in detail in FIG. 2 serves for the 
transmission of the forces from the supports 5,6 to the 
moving pressure belts 3,4. 

FIG. 2 diagrammatically shows the pressure device in 
section along line ]1—II in FIG. 3. For this purpose, a 
pressure bladder 15 is bent in U-shape and made of elastic 
material having tensile strength having ?rst and second 
edges, such as a web of fabric-reinforced plastic material or 
rubber, and provided on the second side of the stationary 
support 6; this pressure bladder 15 is attached by means of 
[an] a ?rst intermediary frame 16 clamping a ?rst edge of the 
bladder to the support 6 and a second clamping frame 16' 
clamping a second edge of the bladder to the frame 16 in 
such a way that an interior space 18 sealed all around and 
kept at a certain superpressure is formed. 

The surface pressure is exerted on the moving pressure 
belt 4 in such a manner that a pressure medium, such as, for 
instance, water, is pumped through an inlet 20 from a 
pressure source on the ?rst side of the ?rst support 6 into a 
pressure space 17 adjacent the pressure belt 4. A small 
portion of the amount of water introduced escapes through 
the very small, circumferentially extending gap 21. This 
amount, however, is constantly replaced through the inlet 20 
by means of a pump not shown in detail so that a constant 
pressure of the desired value is maintained in the pressure 
space 17. 
A connection between the pressure space 17 adjacent the 

pressure belt 4 and the interior space 18 of the pressure 
bladder 15 is established by a bore 22. By this bore 22, the 
pressure in the interior space 18 of the pressure bladder 15 
and in the pressure space 17 is kept equal, so that the elastic 
pressure bladder 15 is kept in equilibrium. The result of this 
special arrangement is that the width of the gap 21 auto 
matically adjusts itself to a very small value in the order of 
magnitude of a few hundredths of millimeters. This keeps 
the volume of escaping pressure medium, for instance water, 
very low, which also requires very little energy for supple 
menting the pressure medium, for instance water, by means 
of the pump. 

The distance between the support 6 and the moving 
pressure belt 4 is not constant, but changes according to the 
thickness of the press cake to be dewatered and also due to 
the compression of the material under the in?uence of the 
pressing force. The embodiment described has the advan 
tage that the pressure bladder 15 automatically adapts itself 
to such ?uctuations of thickness, so that in this case, the gap 
21 also remains very small and that the pressure in the 
pressure space 17 is maintained. This makes it possible to 
maintain a constant surface pressure over the entire pressing 
surface although the material to be pressed is not level and 
shows differences in thickness. 
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FIG. 3 diagrammatically shows the con?guration of the 
pressure bladders 15 according to FIGS. 2, 4 and 5 in 
reduced scale as compared to FIGS. 2, 4 and 5, in plan view, 
the seal according to FIG. 5 not being shown. The exemplary 
shape shown here is a rectangular one, with the clamping 
frame 16‘ fastened, for instance, by means of suitable, 
spaced screws. The pressure bladder 15 is formed, for 
reasons of production, not with sharp, but with slightly 
rounded comers. 

FIG. 4 shows in sectional view along line IV—IV in FIG. 
3 a special arrangement of a pressure device. In addition to 
the inlet 20 for the pressure space 17, there is a separate inlet 
20’ in clamping frame 16 for the interior space 18 of the 
pressure bladder 15 including a conduit extending from the 
clamping ring 16 t0 the pressure medium source. This makes 
it possible to obtain slightly different pressures in the pres 
sure space 17 and in the interior space of the pressure 
bladder 15, so that a special adaptation of the pressure 
bladder 15 is possible, which is of advantage in some cases 
of use. 

FIG. 4 also shows the arrangement of a wear~protection 
sleeve 24 of abrasion-proof, well gliding material, in par~ 
ticular plastic material, for instance polytetra?uor ethylene 
or polyurethane. This serves for preventing wear of the 
pressure bladder 15 at failure of the supply of compressed 
water or other breakdowns where it comes into contact with 
the circulating pressure belt 4. This also offers the advantage 
that the materials for the impermeable pressure belt 4 and the 
wear-protection sleeve 24 can be optimally matched to one 
another in respect of gliding behavior and no consideration 
need be given to abrasion in the selection of the material of 
the pressure bladder 15. An additional advantage resides in 
the fact that in case of damage, for instance by faulty 
operation, only the comparatively inexpensive wear-protec 
tion sleeve 24 need be exchanged, while the pressure bladder 
15 remains undamaged. 

FIG. 5 shows as a further variant a sectional view along 
line V——V in FIG. 3 through the pressure bladder 15 with the 
pressure space 17 and the interior space 18 of the pressure 
bladder 15. This shows a further seal 25 also ?xed to the 
second side of the support 6. This seal 25 glides on the 
moving pressure belt 4 and serves for trapping the pressure 
medium escaping from the gap 21, so that this medium can 
be discharged via bores 26 and returned to the pressure space 
17 via a pump in the cycle which is not shown. This prevents 
a loss of pressure medium or pressure water which results in 
substantial advantages in respect of operation and cost. 

The seal 25 consists of rubber or plastic material, for 
instance thermoplastic material, and is arranged in circulat 
ing direction and in transverse direction of the pressure belts 
3,4 spacially behind these, i.e. spacially after the gap 21 
between the hollow pressure belts 3,4 as well as spacially 
laterally next to the pressure bladder 15. 

FIG. 6 shows as a further example a different embodi 
ment of the pressure device in sectional view. In this the 
interior space 18 is de?ned partly by the pressure bladder 15 
and partly by the ?xed support 6. The fastening of the 
pressure bladder 15 is effected by means of the clamping 
frames 16 and 16‘ which are formed essentially quadrangu 
larly and results in a tight connection. 

FIG. 7 shows an alternative embodiment in which pres 
sure bladder 15 has an outer wall 30 and an inner wall 31. 
Inner wall 31 is formed from an elastic material, and outer 
wall 30 is formed from a material having a higher tensile 
strength than the material used for inner wall 31. Pressure 
bladder 15 is attached to the device in the same manner as 
the pressure bladder of FIG. 2. 
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FIG. 8 shows another alternative embodiment in which a 

second hollow pressure bladder 40 is disposed around the 
?rst hollow pressure bladder 15. Bladder 40 has the same 
frame-like shape as bladder 15 and completely encircles and 
encloses bladder 15. Bladder 40 is a attached to the device 
in the same manner as bladder 15, i.e., by a frame 43 and a 
clamping frame 44. Frame 43 has a bore 46 which commu 
nicates the interior space 41 of bladder 40 with the pressure 
space 45. Pressure space 45 is bounded by bladder 40, 
bladder 15, belt 4, and stationary support 6. If a seal 25 is 
used with this double bladder arrangement, seal 25 is 
disposed beyond bladder 40 so as to encircle and enclose 
both bladders. 

In a machine with an upper pressure belt and a lower 
pressure belt, such as it is shown in FIG. 1, the hollow 
pressure bladder described can be associated with the upper 
and the lower pressure belts. The pressure belts are formed 
smooth on their sides facing the pressure bladder. 

The pressure device or a machine provided therewith can 
also be used for material to be pressed, in which case only 
pressure belts, but no ?lter belts or screen belts are used. The 
pressure bladders or hollow frames ?lled with pressure 
medium can be subjected to the action of pressing or 
supposing means with plane or concavely curved plates or 
surfaces facing them, the pressure pads or hollow frames can 
also be arranged in hollow chambers open towards the 
pressure belt. The belts could also pass over one or a 
plurality of roller(s), which results in a convex support. In 
this case, the closed frames formed of the hollow pressure 
bladders would have to be convexly curved accordingly. The 
material to be pressed could also be dry material. 

According to the invention, a pressure space proper is 
only present in the space enclosed by the hollow frame or 
pressure pad and in the interior of the frame or pad, after the 
zone surrounding the frame or pad, only leakage water or the 
like escapes through the lubricating gap 21. 
We claim: 
1. Apparatus for pressing and dewatering or ?ltering 

suspensions, sludges, ?brous material or pulp suspensions, 
comprising: 

a stationary support; 
a driven, endless pressure belt; 
a driven, endless ?lter belt, said apparatus being struc 

tured to press the material on two sides by exerting 
pressure on said pressure belt and on said ?lter belt; 

a ?rst pressure medium source; 

means de?ning a pressure space partially bounded by said 
pressure belt and said support; 

a ?rst deformable, essentially hollow pressure bladder of 
flexibly elastic material having an interior space, said 
bladder being supported by said stationary support and 
being situated completely outside of said stationary 
support and having the form of a closed frame viewed 
in top view onto the pressure belt, said bladder further 
bounding said pressure space; 

a gap formed between said bladder and said pressure belt; 

means for adjusting the size of said gap by subjecting said 
pressure space and the interior space of the pressure 
bladder to pressure produced by said pressure source; a 
seal comprising either rubber or plastic material, said 
seal being disposed outside of the ?rst hollow pressure 
bladder and outside of the pressure space to encircle 
and enclose said ?rst hollow pressure bladder and said 
pressure space; and means de?ning an opening in the 
stationary support for the discharge of pressure medium 
escaping through the gap, said opening being disposed 
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between the ?rst hollow pressure bladder and said seal. 
2. The apparatus according to claim 1, wherein said 

pressure belt supports said endless ?lter belt. 
3. The apparatus according to claim 1, wherein said 

support has a ?at surface facing said hollow pressure bladder 
and said bladder is structured in shape to abut said surface. 

4. The apparatus according to claim 3, wherein said 
hollow pressure bladder is of substantially rectangular shape 
viewed in top view onto the pressure belt. 

5. The apparatus according to claim 1, wherein the 
cross~section of the hollow pressure bladder perpendicular 
to the pressure belt is substantially closed. 

6. The apparatus according to claim 1, wherein the hollow 
pressure bladder comprises either fabric-reinforced plastic 
material or rubber. 

7. The apparatus according to claim 1, wherein the hollow 
pressure bladder has an inner skin and an outer skin. 

8. The apparatus according to claim 7, wherein said inner 
skin is formed from elastic material and said outer skin is 
formed form material having a higher tensile strength than 
said inner skin. 

9. The apparatus according to claim 1, wherein the hollow 
pressure bladder is essentially quadrangular viewed in plan 
view onto the pressure belt and has rounded edges. 

10. The apparatus according to claim 1, further compris 
ing a substantially rectangular frame for ?xing the hollow 
pressure bladder to said stationary support. 

11. The apparatus according to claim 10, further compris 
ing a second frame, the hollow pressure bladder having two 
edges and being clamped between said two frames by the 
edges of said bladder. 

12. The apparatus according to claim 1, further compris 
ing means de?ning an opening connecting said pressure 
space with said interior space of the hollow pressure bladder. 

13. The apparatus according to claim 1, wherein said 
means for adjusting comprises means de?ning a ?rst open 
ing communicating said pressure source with said pressure 
space and means de?ning a second opening communicating 
said pressure source with said interior space of the hollow 
bladder, said pressure spaces and said interior space being 
closed against one another. 

14. The apparatus according to claim 1, further compris 
ing a wear-protection sleeve of abrasion proof and well~ 
gliding material disposed adjacent the pressure belt and 
reaching into said gap. 

15. The apparatus according to claim 1, further compris 
ing a second hollow pressure bladder disposed so as to 
surround said ?rst hollow pressure bladder, said seal com 
pletely surrounding both said pressure bladders. 

16. The apparatus according to claim 1, wherein the 
cross-section of the hollow pressure bladder perpendicular 
to the pressure belt is open, said interior space being 

' bounded by said bladder and said stationary support. 
17. Apparatus for pressing and dewatering or ?ltering 

suspensions, sludges, ?brous material or pulp suspensions, 
comprising: 

a stationary support; 
a driven, endless pressure belt; 
a driven, endless ?lter belt, said apparatus being struc 

tured to press the material on two sides by exerting 
pressure on said pressure belt and on said ?lter belt; 

a ?rst pressure medium source; means de?ning a pressure 
space partially bounded by said pressure belt and said 
support; 

a ?rst deformable, essentially hollow pressure bladder of 
?exibly elastic material having an interior space, said 
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bladder being supported by said stationary support and 
being situated completely outside of said stationary 
support and having the form of a closed frame viewed 
in top view onto the pressure belt, said bladder further 
bounding said pressure space; 

a gap formed between said bladder and said pressure belt; 
means for adjusting the size of said gap by subjecting said 

pressure space and the interior space of the pressure 
bladder to pressure comprising means de?ning a ?rst 
opening communicating said ?rst pressure source with 
said pressure space and means de?ning a second open 
ing communicating a second pressure source with said 
interior space of the hollow bladder, said pressure space 
and said interior space being closed against one 
another; 

a seal comprising either rubber or plastic material, said 
seal being disposed outside of the ?rst hollow pressure 
bladder and outside of the pressure space to encircle 
and enclose said pressure bladder and said pressure 
space and means de?ning an opening formed in the 
stationary support for the discharge of pressure medium 
escaping through the gap, said opening in the stationary 
support being disposed between the hollow pressure 
bladder and said seal. 

18. Apparatus for pressing and dewaten'ng or ?ltering 
suspensions, sludges, ?brous material or pulp suspensions, 
comprising: 
a ?rst stationary support having ?rst and second sides; 
a ?rst driven, endless, ?uid impervious, pressure belt; 
a ?rst driven, endless ?lter belt, said apparatus being 

structured to press material on two sides by exerting 
pressure on said ?rst pressure belt and on said ?rst 
?lter belt; 

a pressure medium source on said ?rst side of said ?rst 
stationary support for applying a pressure medium 
directly on said ?rst pressure belt; 

a ?rst deformable, essentially hollow impervious pressure 
bladder of ?exibly elastic material having an interior _ 
space for receiving pressure medium from said pressure 
medium source, said bladder being coupled to said 
second side of said ?rst stationary support and having 
a form of a closed, annular frame viewed in top view 
onto the ?rst pressure belt; 

a pressure space bounded by said ?rst pressure belt, said 
?rst bladder and said ?rst support for receiving said 
pressure medium therein; 

a gap formed between said ?rst bladder and said ?rst 
pressure belt; 

means for adjusting the size of said gap by subjecting said 
pressure space to a ?rst pressure and the interior space 
of the ?rst pressure bladder to a second pressure 
produced by said pressure medium source; 

?rst and second substantially rectangular frames for 
?xing the ?rst hollow pressure bladder to said ?rst 
stationary support, said ?rst bladder having ?rst and 
second edges, said ?rst edge being clamped by said ?rst 
frame and said second edge being clamped be said 
second frame; and 

seal means coupled to said second side of said ?rst 
stationary support and being disposed outside of and 
encircling said ?rst pressure bladder and contacting 
said ?rst pressure belt outside said pressure space. 

19. The apparatus according to claim 18, wherein said 
?rst pressure belt supports said ?rst endless ?lter belt. 

20. The apparatus according to claim 18, wherein said 
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?rst support has a ?at surface facing said ?rst hollow 
pressure bladder and said ?rst bladder is structured in shape 
to abut said surface. 

21. The apparatus according to claim 20, wherein said 
?rst hollow pressure bladder is of substantially rectangular 
shape viewed in top view onto the ?rst pressure bladder: 

22. The apparatus according to claim 18, wherein the 
cross-section of the ?rst hollow pressure bladder perpen 
dicular to the ?rst pressure belt is closed. 

23. The apparatus according to claim 18, wherein the ?rst 
hollow pressure bladder comprises either fabric-reinforced 
plastic material or rubber. 

24. The apparatus according to claim 18, wherein the ?rst 
hollow pressure bladder has an inner skin and an outer skin. 

25. The apparatus according to claim 24, wherein said 
inner skin is formed from elastic material and said outer skin 
is formed from material having a higher tensile strength than 
said inner skin. 

26. The apparatus according to claim 18, wherein the ?rst 
hollow pressure bladder is essentially quadrangular viewed 
in plan view onto the ?rst pressure belt and has rounded 
edges. 

27. The apparatus according to claim 18, further com 
prising means de?ning an opening connecting said pressure 
space with said interior space of the ?rst hollow pressure 
bladder: 

28. The apparatus according to claim 18, wherein said 
means for adjusting comprises means for de?ning a ?rst 
opening communicating said pressure medium source with 
said pressure space, and means for de?ning a second 
opening in said ?rst clamping frame communicating said 
pressure medium source with said interior space of the ?rst 
hollow bladder, said pressure space and said interior space 
being closed against one another. 

29. The apparatus according to claim 18, further com 
prising a wear-protection sleeve of abrasion proof and 
well-gliding material disposed adjacent the ?rst pressure 
belt and reaching into said gap. 

30. The apparatus according to claim 18, wherein the 
cross-section of the ?rst hollow pressure bladder perpen 
dicular to the pressure belt is open, said interior space being 
bounded by said ?rst bladder and said ?rst stationary 
support. 

31. The apparatus according to claim 18, ?trther com 
prising a second, driven, endless ?lter belt being positioned 
adjacent said ?rst ?lter belt for receiving said material 
therebetween. 

32. The apparatus according to claim 31, further com‘ 
prising a second, driven, endless, ?uid impervious pressure 
belt for supporting said second ?lter belt. 

33. The apparatus according to claim 18, wherein said 
means for adjusting the size of the gap includes means to 
maintain said ?rst pressure at a dz?erent pressure than said 
second pressure. 

34. Apparatus for pressing and dewatering or ?ltering 
suspensions, sludges, ?brous material or pulp suspensions, 
comprising: 

a ?rst stationary support having ?rst and second sides; 
a ?rst driven, endless, ?uid impervious, pressure belt; 
a ?rst driven, endless ?lter belt, said apparatus being 

structured to press material on two sides by exerting 
pressure on said ?rst pressure belt and on said ?rst 
?lter belt; 

a pressure medium source on said ?rst side of said ?rst 
stationary support for applying a pressure medium 
directly on said ?rst pressure belt; 

a ?rst deformable, essentially hollow impervious pressure 
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10 
bladder of ?exibly elastic material having an interior 
space for receiving pressure medium from said pressure 
medium source, said ?rst bladder being coupled to said 
second side of said ?rst stationary support and having 
a form of a closed, annular frame viewed in top view 
onto the ?rst pressure belt; 

a pressure space bounded by said ?rst pressure belt, said 
?rst bladder and said ?rst support for receiving said 
pressure medium therein; 

a gap formed between said ?rst bladder and said ?rst 
pressure belt; 

means for adjusting the size of said gap by subjecting said 
pressure space to a ?rst pressure and the interior space 
of the ?rst pressure bladder to a second pressure 
produced by said pressure medium source; 

a second hollow pressure bladder disposed so as to 
surround said ?rst hollow pressure bladder; and 

seal means coupled to said second side of said ?rst 
stationary support and being disposed outside of and 
encircling said second pressure bladder and contacting 
said ?rst pressure belt outside said pressure space. 

35. Apparatus for pressing and dewatering or ?ltering 
suspensions, sludges, ?brous material or pulp suspensions, 
comprising: 

a ?rst stationary support having ?rst and second sides; 
a ?rst driven, endless, ?uid impervious, pressure belt; 
a ?rst driven, endless ?lter belt, said apparatus being 

structured to press material on two sides by exerting 
pressure on said ?rst pressure belt and on said ?rst 
?lter belt; 

a pressure medium source on said ?rst side of said ?rst 
stationary support for applying a pressure medium 
directly on said ?rst pressure belt; 

a ?rst deformable, essentially hollow impervious pressure 
bladder of ?exibly elastic material having an interior 
space for receiving pressure medium from said pressure 
medium source, said ?rst bladder being coupled to said 
second side of said ?rst stationary support and having 
a form of a closed, annular frame viewed in top view 
onto the ?rst pressure belt; 

a pressure space bounded by said ?rst pressure belt, said 
?rst bladder and said ?rst support for receiving said 
pressure medium therein; 

a gap formed between said ?rst bladder and said ?rst 
pressure belt; 

means for adjusting the size of said gap by subjecting said 
pressure space to a ?rst pressure and the interior space 
of the ?rst pressure bladder to a second pressure 
produced by said pressure medium source; and 

seal means coupled to said second side of said ?rst 
stationary support and being disposed outside of and 
encircling said ?rst pressure bladder and contacting 
said ?rst pressure belt outside said pressure space; and 

means for removing pressure medium passing through 
said gap and returning said pressure medium to said 
pressure space. 

36. The apparatus according to claim 35, wherein said 
means for removing pressure medium is means for de?ning 
an opening in said ?rst stationary support between said ?rst 
bladder and said seal means. 

37. Apparatus for pressing and dewatering or ?ltering 
suspensions, sludges, ?brous material or pulp suspensions, 
comprising: 

a ?rst stationary support having ?rst and second sides; 
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a ?rst driven, endless, ?uid impervious pressure belt; 
a ?rst driven, endless ?lter belt, said apparatus being 

structured to press material on two sides by exerting 
pressure on said ?rst pressure belt and on said ?rst 
?lter belt; 

a pressure medium source on said ?rst side of said ?rst 
stationary support for applying a pressure medium 
directly on said ?rst pressure belt; 

a ?rst deformable, essentially hollow impervious pressure 
bladder of ?exibly elastic material having a ?rst end 
and a second end and de?ning an interior space; 

clamping means for coupling said ?rst bladder to said 
second side of said ?rst stationary support, said ?rst 
bladder having a form of a closed, annular frame 
viewed in top view onto the ?rst pressure belt, said 
clamping means having an inlet communicating said 
interior space of said ?rst pressure bladder to said 
pressure medium source; 

a pressure space bounded by said ?rst pressure belt, said 
?rst bladder and said ?rst support for receiving said 
pressure medium therein; 

a gap formed between said ?rst bladder and said ?rst 
pressure belt; 

means for adjusting the size of said gap by subjecting said 
pressure space to a ?rst pressure and the interior space 
of the ?rst pressure bladder to a second pressure 
produced by said pressure medium source. 
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38. The apparatus according to claim 37, said clamping 

means comprising a ?rst clamping ring coupled to said ?rst 
stationary support and securely clamping said ?rst end of 
said ?rst bladder between said ?rst clamping ring and said 
?rst stationary support, and a second clamping ring coupled 
to said ?rst clamping ring and securely clamping said 
second end of said ?rst bladder therebetween. 

39. The apparatus according to claim 38, said inlet 
comprises means de?ning a bore in said ?rst clamping ring 
extending from said pressure space to said interior space of 
said ?rst bladder. 

40. The apparatus according to claim 38, said inlet 
comprises a conduit coupled to said ?rst clamping ring 
extending from said pressure medium source directly to said 
interior space of said ?rst bladder: ‘ 

41. The apparatus according to claim 40, further com 
prising means de?ning a ?rst bore extending through said 
?rst stationary support and means de?ning a second bore 
extending through said ?rst clamping ring to said interior 
space of said ?rst bladder; said means de?ning said conduit 
extending from said ?rst bore to said second bore. 

42. The apparatus according to claim 38, ?irther com 
prising a wear-protection sleeve disposed between said ?rst 
pressure belt and said ?rst bladder; said sleeve having a ?rst 
end clamped between said ?rst clamping ring and said 
second clamping ring. 

* * * * * 


