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Description

BACKGROUND OF THE INVENTION

1. Field of the invention.

[0001] The present invention relates to an apparatus
for processing a continuous web, such as a paper web,
of the kind as defined in the preamble of claim 1.

2. Description of the related art.

[0002] For many years attempts have been made to
use external air pressure to force water out of a paper
web. Rather than compress a sheet at a press nip to the
point where hydraulic pressure drives water out, as is the
case in normal wet pressing, it was reasoned that more
water could be removed, and sheet bulk could be main-
tained, if air pressure could be applied to supplement or
replace roller nip generated hydraulic pressures. One
such attempt involves providing a multi-roller structure
forming a closed chamber, wherein air is circulated from
the chamber through the roll surface to convect moisture
out of the paper web that is wrapped over the roll.
[0003] Also, it has been recognized that conventional
wet pressing methods are very inefficient in that only a
small portion of a roller's circumference is used for
processing the paper web. To overcome this limitation,
some attempts have been made to adapt a solid imper-
meable band to form an extended nip for pressing the
paper web to de-water the paper web. One problem with
such an approach, however, is that the impermeable
band prevents the flow of a drying fluid, such as air,
through the paper web.

[0004] Anapparatus of the above-reference kind is dis-
closed in US-A-4 675 079. With this known apparatus a
chamber is defined by four rollers for providing a multi-
nip suction press wherein the web is pressed only within
roller nips and said web is subjected to suction by at least
one hollow roller in its travel area within the chamber.
The web can be trapped between two felts in order to
obtain a double felted press.

[0005] Accordingly, a need exists for an improved
pressing apparatus which provides enhanced de-water-
ing of a continuous web by simultaneously effecting both
a predetermined fluid flow through and a mechanical
pressing force on a continuous web.

SUMMARY OF THE INTENTION

[0006] The apparatus according to the present inven-
tion is characterized in that said apparatus further com-
prises a semi permeable membrane positioned adjacent
said first side of said continuous web to separate said
continuous web from direct communication with said
chamber, said membrane being structured and adapted
to have a permeability greater than zero and less than
about 0,14 m3 per minute per 0,09 m3 (about 5 cfm per
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square foot) as measured by FAPPI test method TIP
0404-20 which permeability permits a predetermined flu-
id flow there through to said continuous web, said mem-
brane being structured and adapted for communicating
with said pressurized chamber and said differential pres-
sure source or said at least one void to apply a mechan-
ical pressing force to said continuous web.

[0007] The present invention provides a pressing ap-
paratus which provides enhanced de-watering of a con-
tinuous web by simultaneously effecting both a predeter-
mined fluid flow through and a pressing force on a con-
tinuous web.

[0008] A first preferred embodiment of the invention
comprises a plurality of rollers arranged for cooperative
rotation, each of the plurality of rollers having a first cir-
cular end, a second circular end and a cylindrical middle
surface, said plurality of rollers positioned to define a cor-
responding plurality of nips, the continuous web being
processed through at least two of the plurality of nips, at
least a first roller of the plurality of rollers having at least
one void formed in the cylindrical middle surface provided
as said support surface, first and second sealing panels
engaging the first and second circular ends of each of
the plurality of rollers, said firstand second sealing panels
and the plurality of rollers defining said pressurized
chamber, and said membrane being, structured and
adapted for communicating with the pressurized cham-
ber and the atleast one void to apply a mechanical press-
ing force to the continuous web.

[0009] According to another preferred embodiment of
the invention, said continuous web and the membrane
enter the chamber at the inlet and exit the outlet.
[0010] According to another preferred embodiment of
the invention, first and second sealing panels and the
plurality of rollers define a plurality of chambers. At least
a first pressure source is fluidly coupled to each of the
plurality of chambers to pressurize the plurality of cham-
bers. The at least one semipermeable membrane is
structured and adapted to engage a portion of a plurality
ofinletroller nips, to engage the cylindrical middle surface
of a portion of a plurality of main rollers and to engage a
portion of the plurality of outlet roller nips to define a plu-
rality of expanded nips.

[0011] An advantage of the present invention is that
the invention simultaneously effects both a predeter-
mined fluid flow through and a mechanical pressing force
on a continuous web, such as a paper web, to promote
enhanced de-watering of the continuous web.

[0012] Another advantage of the present invention,
when multiple chambers are defined, is the ability to si-
multaneously effect both a predetermined fluid flow
through and a mechanical pressing force on a continuous
web in a first direction in a first chamber, and simultane-
ously effect both a predetermined fluid flow through and
a mechanical pressing force on a continuous web in a
second direction opposite to the first direction in a second
chamber to effect de-watering through both major sur-
faces of the continuous web.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above-mentioned and other features and
advantages of this invention, and the manner of attaining
them, will become more apparent and the invention will
be better understood by reference to the following de-
scription of embodiments of the invention taken in con-
junction with the accompanying drawings, wherein:

Fig. 1 is a partially schematic side view of an em-
bodiment of the present invention;

Fig. 2 is perspective side view of the roller configu-
ration of the embodiment of Fig. 1;

Fig. 3 is a partial front view of the roller configuration
of the embodiment of Fig. 1;

Fig. 4 is a schematic illustration of a variant of an
end sealing panel of the present invention;

Fig. 5isaschematicillustration of a variant of another
end sealing panel of the present invention;

Fig. 6 is an exaggerated side view of a variant of a
main roller profile of the invention;

Fig. 7 is a schematic illustration of a variant of the
single chamber embodiment of Fig. 1; and

Fig. 8 is a schematic illustration of an embodiment
of the invention including two chambers.

Fig. 9 is a schematic illustration of another embodi-
ment of the invention.

Fig. 10 is a schematic illustration of still another em-
bodiment of the invention.

[0014] Corresponding reference characters indicate
corresponding parts throughout the several views. The
exemplifications set out herein illustrates preferred em-
bodiments of the invention, and such exemplifications
are not to be construed as limiting the scope of the in-
vention in any manner.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Referring now to the drawings and particularly
to Fig. 1, there is shown a press arrangement 10 which
is particularly useful in paper making. Press arrangement
10 includes a frame 12, a loading cylinder 14, a press
roller assembly 16, a tensioning assembly 18, a mem-
brane 20 and a control unit 21.

[0016] Frame 12 includes a main frame 22, an upper
pivot frame 24, a lower pivot frame 26, an upper pivot
arm 28 , a lower pivot arm 30 and a pair of side frames
32, 33. Side frame 32 is shown with a portion broken
away to expose an interior portion of side frame 33. Pivot
frames 24, 26 are fixedly attached, such as by welds or
bolts, to main frame 22. Pivot arms 28, 30 are pivotally
mounted to pivot frames 24, 26, respectively, by a plu-
rality of pivot pins 34 in a conventional manner. Each of
the pivotarms 28, 30 have afirstend 36, 38, respectively,
adapted to mount opposing ends 40, 42 of loading cyl-
inder 14 via pins 44. Each of the pivot arms 28, 30 has
a second end 46, 48, adapted to fixedly mount, such as
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by welds or bolts, bearing housings 50, 52, respectively.
First and second side frames 32, 33 are mounted to op-
posing sides of main frame 22.

[0017] Pressing roller assembly 16 includes a plurality
rollers 60, 62, 64, 66 (four rollers as shown) arranged for
cooperative rotation in frame 12. By cooperative rotation,
it is meant that a rotational velocity at the circumferential
surface of each of the rollers 60, 62, 64, 66 together are
substantially equal, with essentially no slippage between
the roller surfaces. For convenience, sometimes rollers
60, 62 will be referred to as main rollers and rollers 64,
66 will be referred to as cap rollers.

[0018] As shown in Figs. 2 and 3, generally, each of
the rollers 60, 62, 64, 66 are closed hollow cylinders hav-
ing a first circular end 68, 70, 72, 74, respectively, a sec-
ond circular end 76, 78, 80, 82, respectively, and a cy-
lindrical middle circumferential surface 84, 86, 88, 90, all
being radially symmetrical about an axis of rotation 92,
94,96, 98, respectively. A set of seals 99 may be attached
to first circular ends 68, 70, 72, 74 and second circular
ends 76, 78, 80, 82. An axial extent of each of the main
rollers 60, 62 and cap rollers 64, 66 together are arranged
in parallel. Preferably, a circumference of either of cap
rollers 64, 66 is smaller than a circumference of either of
main rollers 60, 62. As shown in Fig. 1, the rollers 60, 62,
64, 66 are positioned to define a corresponding number
of roller nips 100, 102, 104, 106.

[0019] Cap rollers 64, 66 are used to create a seal
along the axial extent of main rollers 60, 62 at roller nips
100, 102, 104, 106. Each of rollers 60, 62, 64, 66 may
include an elastic coating, such as rubber, to aid in seal-
ing at the roller nips. Sealing at roller nips 100, 102, 104,
106 requires relatively uniform pressure along all roller
nips 100, 102, 104, 106. With the likely deflection of main
rollers 60,62, due to the exertion of force thereon by cap
rollers 64, 66, some mechanism is needed to aid in pro-
viding uniform nip pressure at roller nips 100, 102, 104,
106. Accordingly, cap rollers 64, 66 can use hydraulic
pressure and a series of pistons within the roller shell of
rollers 64, 66 to press the roller shell of rollers 64, 66 into
the roller shell of main rollers 60, 62 to provide uniform
pressure at the associated nips. Alternatively, a crowned
cap roller could be used.

[0020] Asshownin Fig. 3, first and second side frames
32, 33 include first and second sealing panels 108, 110
respectively, mounted to an interior side thereof. First
and second sealing panels 108, 110 are forced by side
frames 32, 33 to engage a portion of first circular ends
68, 70, 72, 74 and a portion of second circular ends 76,
78,80, 82respectively, of rollers 60, 62, 64, 66 of pressing
roller assembly 16 to define a chamber 112, and to effect
end sealing of chamber 112. Optionally, at least one ten-
sion bar 113 is connected between first sealing panel
108 and second sealing panel 110 in chamber 112. In
some embodiments, first and second sealing panels 108,
110 are flexible and are structured and adapted to sub-
stantially conform to the shape of first circular ends 68,
70, 72, 74 and second circular ends 76, 78, 80, 82, re-
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spectively, of rollers 60, 62, 64, 66. To further aid in the
sealing of chamber 112, seals are formed between first
and second sealing panels 108, 110 and first and second
circular ends 68, 70, 72, 74 and 76, 78, 80, 82, respec-
tively. Such seals can include mechanical seals and fluid
seals.

[0021] Mainrollers 60, 62 are fixedly rotatably mounted
to side frames 32, 33 using conventional bearing mount-
ing assemblies, such as those containing roller bearings
or bushings. In this context, fixedly rotatably mounted
means that the axes 92, 94 of rollers 60, 62 are not shifted
in location with respect to main frame 22 and side frames
32, 33 following installation, but rotation about axes 92,
94 is permitted.

[0022] Preferably, main roller 60, which fluidly commu-
nicates with chamber 112 via membrane 20, includes at
least one void in the form of a groove, a hole and a pore
formed in its middle circumferential surface to facilitate
a pressure differential across membrane 20 and any in-
tervening material, such as continuous web 140. Also, it
is preferred that main roller 62, which does not fluidly
communicate with chamber 112 via membrane 20, not
include any such void in its middle circumferential sur-
face. Each of the rollers may include an elastic coating,
such as rubber over all or part of their roller surface, to
aid in the sealing of chamber 112 at roller nips 100, 102,
104, 106.

[0023] Cap rollers 64, 66 are rotatably mounted to
bearing housings 50, 52, respectively. However, the axes
of rotation 96, 98 of rollers 64, 66 are moveable with
respect to main frame 22 via pivot arms 28, 30, respec-
tively, to effect a loading of press roller assembly 16.
Since a circumference, and a corresponding diameter,
of either of cap rollers 64, 66 is preferably smaller than
a circumference, and a corresponding diameter, of either
of mainrollers 60, 62, the forces generated on cap rollers
64, 66 are reduced, thus allowing smaller structures to
contain the forces within chamber 112.

[0024] Forexample, cap rollers 64, 66, being relatively
smaller, require lower actuating force than would a rela-
tively larger counterpart cap roller. If the diameters of cap
rollers 64, 66 are one-third the diameters of main rollers
60, 62, the forces exerted on cap rollers 64, 66 can be
reduced by 40 percent compared to the forces on main
rollers 60, 62.

[0025] In general, the closer the distance between
main rollers 60 and 62, and the greater the difference in
diameters between main rollers 60, 62 and cap rollers
64,66, the greater the difference in forces exerted on
frame 12 by main rollers 60, 62 and cap rollers 64,66.
This arrangement allows the support structure, e.g. frame
12, for press roller assembly 16 to become simpler. For
example, with most of the force exerted by the relatively
larger main rollers 60,62, main rollers 60,62 are mounted
on bearings fixedly attached to side frames 32,33, which
in turn are fixedly attached to main frame 22. By struc-
turally tying main rollers 60 and 62 together, and fixing
their relative positions, the major forces within the press
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arrangement 10 are contained within a relatively simple
mechanical structure.

[0026] In order to maintain membrane 20 at a proper
operating tension, tensioning assembly 18 is mounted to
main frame 22. Tensioning assembly 18 includes a ten-
sion cylinder 114 and a tension roller 116. Tension roller
116 is rotatably coupled to tension cylinder 114, which
moves tension roller 116 in a direction transverse to an
axis of rotation of tension roller 116.

[0027] As shown in Fig. 1 in relation to Fig. 2, mem-
brane 20 travels in the direction of arrow 118 and is routed
over a portion of circumferential surface 88 of cap roller
64, passes into inlet roller nip 100, passes over a portion
of circumferential surface 84 of main roller 60 within
chamber 112, passes out of outlet roller nip 102, passes
over a portion of circumferential surface 90 of cap roller
66, and passes around about half of the circumferential
surface of tension roller 116. Preferably, membrane 20
is a continuous belt made of a semipermeable material
structured and adapted to have a predetermined perme-
ability which permits a predetermined fluid flow there-
through. Also, preferably semipermeable membrane 20
is both gas permeable and liquid permeable to a limited
degree. Furthermore, membrane 20 is structured and
adapted to aid in the sealing of chamber 112 at inlet nip
100 and outlet nip 102. In chamber 112, after being pres-
surized, the combined effect of inlet nip 100, membrane
20 passing circumferentially around main roller 60, and
outlet nip 102 is to effectively form a single expanded nip
115 for applying a mechanical pressing force on main
roller 60 and any intervening material placed between
membrane 20 and main roller 60. Thus, membrane 20
communicates with pressurized chamber 112 and main
roller 60 to simultaneously effect both a predetermined
fluid flow through and a mechanical pressing force on
the intervening material.

[0028] In preferred embodiments, membrane 20 is
made of a rubberized fabric about 2,54 mm (0.1 inches)
thick, or less, and is made semipermeable by forming a
plurality of holes 117 (see Fig. 6) through the fabric having
a size, shape, frequency and/or pattern selected to pro-
vide the desired permeability. Preferably, the plurality of
holes are formed by a laser. The permeability is selected
to be greater than zero and less than about 0,14 m3 per
minute per 0,09 m2 (about five CFM per square foot) as
measured by TAPPI test method TIP 0404-20, and more
preferably, is selected to be greater than zero and less
than about 0,06 m3 per minute per 0.09 m2 (about two
CFM per square foot). Thus, semipermeable membrane
20 is both gas permeable and liquid permeable to a lim-
ited degree.

[0029] Control unit 21 includes a controller 120, a
pneumatic source 122, a fluid source 124, a differential
pressure source 125 and a sensor assembly 126.
[0030] Preferably, controller 120 includes a microproc-
essor and memory for storing and executing a control
program, and includes an 1/O device for establishing in-
put/output communications and data transfer with exter-
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nal devices. Controller 120 can be, for example, an in-
dustrial programmable controller of a type which is well
known in the art.

[0031] Pneumatic source 122 includes a plurality of
individually controllable outputs. Pneumatic source 122
is fluidly coupled to loading cylinder 14 via conduit 128.
Pneumatic source 122 is also fluidly coupled to tension
cylinder 114 via conduit 130. While the preferred working
fluid to operate cylinders 14, 114 is compressed air, those
skilled in the art will recognize that the pneumatic system
could be converted to another fluid source using another
gas, or a liquid working fluid.

[0032] Fluid source 124 is fluidly coupled to chamber
112 via conduit 132. The type of fluid is selectable by the
user depending the type of material that press arrange-
ment 10 is processing. For example, in some applica-
tions, it may be desirable to use compressed dry air to
pressurize chamber 112 to a predefined pressure, which
in preferred embodiments of the invention, is a pressure
greater than 206,84-103 Pa (30 p.s.i.) above pressure
the differential pressure of differential pressure source
125. In other applications, it may be desirable to use a
pressurized gas, such as a heated gas, or a liquid, such
as water, or a liquid solution.

[0033] In the embodiment of Fig. 1, fluid flows into
chamber 112 via conduit 132 and flows out of chamber
112 via the voids, e.g. grooves, holes or pores, formed
in middle circumferential surface 84 of main roller 60.
The voids in main roller 60 communicate with differential
pressure source 125 via a conduit 133. Differential pres-
sure source 125 can be, for example, a vacuum source,
a pressure source operating at a pressure lower than the
pressure in chamber 112, or simply a vent to the atmos-
phere, which is coupled via conduit 133 to the interior of
roller 60 to effect evacuation of the voids.

[0034] Alternatively, no venting via conduit 133 may
be required if main roller 60 includes grooved voids, and
the grooves communicate with atmospheric pressure.
Similarly, venting via conduit 133 may be eliminated if
the roller voids, such as blind holes, are large enough,
and if they enter into the nip at a pressure lower than
chamber pressure. In this case, the voids will act like a
differential pressure source until the voids reach the
chamber pressure. The void size can be selected to con-
trol the efficiency of the de-watering process.

[0035] The pressurized chamber 112 includes an in-
herent pressure relief, in that excessive pressure buildup
in chamber 112 will result in one or more of rollers 60,
62, 64, 66 opening to bleed off the pressure, rather than
undergoing catastrophic failure.

[0036] Controller 120is electrically connected to pneu-
matic source 122 via electrical cable 134 to selectively
control the fluid output thereof to independently control
the operation of loading cylinder 14 to provide loading to
press roller assembly 16 and to independently control
the operation of tension cylinder 114 to provide a prede-
termined tension on semipermeable membrane 20.
[0037] Controller 120 is electrically connected to fluid
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source 124 via electrical cable 136. Controller 120 is fur-
ther electrically connected to sensor assembly 126 via
electrical cable 138. Sensor assembly 126 includes one
or more sensing mechanisms to provide to controller 120
electrical feedback signals representing one or any com-
bination of a pressure, a temperature or other environ-
mental factor within chamber 112. Controller 120 proc-
esses the feedback signals to generate output signals
which are supplied to fluid source 124 to selectively con-
trol the fluid output thereof.

[0038] Inoperation, controller 120 processes feedback
signals received from sensor assembly 126 to control a
pressure of pressurized chamber 112, preferably to a
pressure greater than 206,84-10% Pa (30 p.s.i.) above
the pressure of differential pressure source 125. Rollers
60, 62, 64, 66 are rotated with little or no slip between
them, and membrane 20 is driven at the same velocity
as the surface velocity of rollers 60, 62, 64, 66. A contin-
uous web, or paper web, 140 and a web carrying layer
142 are started into inlet roller nip 100 in the direction of
arrow 143 and is guided by membrane 20 through ex-
panded nip 115 to outlet roller nip 102. Membrane 20 is
positioned within roller assembly 16 to be adjacent a first
side 144 of continuous web 140 to effectively separate
continuous web 140 from direct communication with
pressurized chamber 112. In other words, the fluid in
chamber 112 cannot act on continuous web 140 except
through membrane 20. Web carrying layer 142 is posi-
tioned to contact cylindrical middle surface 84 of main
roller 60 and to contact a second side 146 of continuous
web 140.

[0039] Membrane 20is structured and adapted to have
a permeability which permits a predetermined fluid flow
therethrough to continuous web 140, and communicates
with pressurized chamber 112 and at least one void of
main roller 60 to generate a pressure difference across
membrane 20 and continuous web 140. This pressure
drop results in amechanical pressing force being applied
to continuous web 140, which helps to consolidate it.
Thus, membrane 20 communicates with pressurized
chamber 112 and main roller 60 to simultaneously effect
both a predetermined fluid flow through and a mechanical
pressing force on continuous web 140, in combination,
to promote enhanced de-watering of continuous web
140.

[0040] The invention is particularly advantageous
when the dry content of continuous web 140 prior to de-
watering is higher than about 6 percent and lower than
about 70 percent, and when the basis weight of contin-
uous web 140 is higher than about 25 g/m

[0041] Web carrying layer 142 preferably has a thick-
ness of about 2,54 mm (0.1 inches) or less, and may be
a felt, or alternatively, may include a felt positioned ad-
jacent a hydrophobic layer, wherein the hydrophobic lay-
er is positioned adjacent second side 146 of continuous
web 140. Preferably, web carrying layer 142 includes a
felt layer 142A integral with a hydrophobic layer 142B,
wherein hydrophobic layer 142B transports water via



9 EP 1088 934 B1 10

capillary action away from continuous web 140 to be re-
ceived by felt layer 142A (see Fig. 6). The hydrophobic
layer 142B provides an anti-rewetting effect, thereby
avoiding water flowing back into continuous web 140.
[0042] The relative amounts of mechanical pressure
applied to continuous web 140 is effected by factors such
as the chamber pressure in chamber 112, the permea-
bility of semipermeable membrane 20, and the permea-
bility of continuous web 140. The fluid flow, preferably
air, through continuous web 140 is effected by factors
such as the chamber pressure in chamber 112, the per-
meability of semipermeable membrane 20, and the size
(e.g., length) of chamber 112. The dynamic fluid pressure
in pressurized chamber 112 is controlled based upon the
monitoring of the chamber pressure by sensor assembly
126. Sensor assembly 126 senses a pressure within
chamber 112 and provides a pressure feedback signal
to controller 120. Controller 120 processes the pressure
feedback signal to generate a pressure output signal
which is supplied to fluid source 124 to selectively control
the fluid output thereof to control a pressure of pressu-
rized chamber 112 to a predetermined pressure, prefer-
ably to a pressure greater than 206,84-103 Pa (30 p.s.i)
above the pressure of differential pressure source 125.
If atemperature in relation to pressure within pressurized
chamber 112 is of concern, sensor assembly 126 may
be adapted to sense a temperature within chamber 112
and provide a temperature feedback signal to controller
120. Controller 120 processes the temperature feedback
signal, along with the pressure feedback signal, to gen-
erate output signals which are supplied to fluid source
124 to regulate the pressure and temperature in pressu-
rized chamber 112.

[0043] Controller 120 also controls the loading of main
rollers 60, 62 by cap rollers 64, 66 by controlling an
amount of pressure that loading cylinder 14 applies to
upper and lower pivot arms 28, 30. Preferably, the
amount loading of main rollers 60, 62 is related to a pres-
sure in pressurized chamber 112, which is monitored by
a pressure sensor of sensor assembly 126. The loading
may include a bias loading in addition to a loading pro-
portional to the pressure in chamber 112.

[0044] Of course, variations of the embodiment de-
scribed above are possible. For example, and referring
to Fig. 4, to maintain the end sealing of chamber 112,
and to prevent wear between sealing panels 108, 110
and rollers 60, 62, 64 and 66, a lubricating and sealing
fluid like air or water, or some viscous fluid, can be forced
into a plurality of seal ports 148 via a conduit ring 150
coupledto afluid source 152 via conduit 153. Pressurized
fluid source 152 is electrically coupled to controller 120
via electrical cable 155, and is controlled thereby. Seal
ports 148 in sealing panels 108, 110 are located to face
the ends of the rollers 60, 62, 64, 66 to pass the pressu-
rized lubricating and sealing fluid between sealing panels
108, 110 and portions of the respective circular ends 68,
70,72, 74 and 76, 78, 80, 82. Thus, due to the injection
of the lubricating and sealing fluid, sealing panels 108,
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110 float over the circular ends 68, 70, 72, 74 and 76,
78, 80, 82 at small controllable distances, with little or no
physical contact between sealing panels 108, 110 and
the circular ends 68, 70, 72, 74 and 76, 78, 80, 82 of
rollers 60, 62, 64, 66. Although there is leakage around
such a seal arrangement, the amount of leakage is con-
trollable to be small by careful selection of distance tol-
erances and the lubricating and sealing fluid.

[0045] In addition, it is contemplated that main roller
62 also include venting to a differential source, and that
continuous web 140, along with membrane 20, is routed
to pass through all of the four nips, such as for example,
into nip 106, out nip 104, into nip 100 and out nip 102 to
increase the dwell time that membrane 20 interacts with
continuous web 140.

[0046] Fig. 5 shows another variant of the invention,
in which end sealing of chamber 112 is improved by lo-
cating fluid ports 154 in sealing panels 108, 110 to be
near, but not located to face, the ends of the rollers 60,
62, 64, 66. A conduit ring 156 is coupled to ports 154,
and is coupled to fluid source 152 via conduit 158, to
supply alubricating and sealing fluid, such as air or water,
or some other viscous fluid, into chamber 112 through
ports 154. Fluid source 152 is electrically coupled to con-
troller 120 via electrical cable 155, and is controlled there-
by. Pressure in chamber 112 forces the added fluid be-
tween circular ends 68, 70, 72, 74 and 76, 78, 80, 82 of
rollers 60, 62, 64, 66 and sealing panels 108, 110, re-
spectively, allowing sealing panels 108, 110 to float over
the circular ends. In this embodiment, leakage is control-
led by controlling the spacing between circular ends 68,
70,72, 74 and 76, 78, 80, 82 of rollers 60, 62, 64, 66 and
sealing panels 108, 110, respectively, so that excessive
leakage doesn’t occur in one area, and so as to prevent
excessive wear between the sealing panels 108, 110 and
rollers 60, 62, 64, 66.

[0047] Fig. 6 shows another variant of the invention,
in which a main roller 160 having the profile shown would
replace main roller 60. Main roller 160 includes a first
circular end 162, a second circular end 164, a first cylin-
drical end surface 166 and a second cylindrical end sur-
face 168, a first inclined annular surface 170, a second
inclined annular surface 172 and a cylindrical middle sur-
face 174. First cylindrical end surface 166 is located ad-
jacent first circular end 162 and second cylindrical end
surface 168 is located adjacent second circular end 164.
Cylindrical middle surface 174 has a circumference
smaller than a circumference of first and second cylin-
drical end surfaces 166, 168. First inclined annular sur-
face 170 provides a transition from cylindrical middle sur-
face 174 to first cylindrical end surface 166, and second
inclined annular surface 172 provides a transition from
cylindrical middle surface 174 to second cylindrical end
surface 168.

[0048] A width of cylindrical middle surface 174 is se-
lected to be approximately equal to a width of membrane
20. First and second inclined annular surfaces 170, 172
define a guide path for membrane 20, continuous web
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140 and web carrying layer 142. Preferably, each of
membrane 20, and web carrying layer 142 includes a
pair of tapered outer edges which contact the first and
second inclined annular surfaces 170, 172. Most prefer-
ably, permeable membrane 20 includes a pair of tapered
impermeable longitudinal outer edges 20A, 20B formed
adjacent a semipermeable portion 20C to enhance seal-
ing along inclined annular surfaces 170, 172. Also, pref-
erably, web carrying layer 142 includes felt layer 142A
and hydrophobic layer 142B. Optionally, web carrying
layer 142 may include a pair of impermeable longitudinal
outer edges which contact first and second inclined an-
nular surfaces 170, 172.

[0049] Fig. 7 schematically illustrates another variant
of the invention, in which a press arrangement 200 in-
cludes arollerassembly 201 including a plurality of rollers
202, 204, 206, 208 arranged in a square pattern for co-
operative rotation in processing a first continuous web
209, such as a paper web, riding on a web carrying layer
210 and a second continuous web 212, such as a paper
web, riding on a web carrying layer 214. Web carrying
layers 210, 214 may be, for example, felt layers.

[0050] Each of the rollers 202, 204 are of the type pre-
viously described above as main roller 60, and each of
the rollers 206, 208 are of the type described above as
cap rollers 64, 66, and thus, will not be described again
in detail. Also, it is to be understood that sealing panels
ofthe same general type as described above with respect
to sealing panels 108 and 110 would be utilized in the
manner described above with respect to Figs. 4 and 5 to
define a chamber 216. Control and pressure source con-
nections to chamber 216, and associated operation, are
as described above with respect to Figs. 1-4, and thus
will not be repeated here.

[0051] For purposes of this discussion, rollers 202 and
204 will be referred to as main rollers, and rollers 206,
208 will be referred to as cap rollers, although in the
present embodiment, rollers 202, 204, 206, 208 are of
approximately the same size. Main rollers 202, 204 and
cap rollers 206, 208 are positioned to define a plurality
roller nips 220, 222, 224, 226 of which based upon a
rotation of main roller 202 in the direction depicted by
arrow 230, roller nips 220, 224 constitute inlet roller nips
of press arrangement 200, and roller nips 222, 226 con-
stitute outlet roller nips.

[0052] First continuous web 209 and first web carrying
layer 210 enter input nip 220 and are processed through
chamber 216 around the circumference of main roller
202. Second continuous web 212 and second web car-
rying layer 214 enter inlet nip 224 and are processed
through chamber 216 around the circumferential surface
of main roller 204. First web carrying layer 210, continu-
ous web 209, continuous web 212 and second web car-
rying layer 214 are processed through outlet nip 222 to
form a laminated web 228 made up of continuous webs
209, 212. During processing, second continuous web
212 remains in contact with first continuous web 209 due
to surface tension, or due to venting in main roller 202
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by holes, grooves or pores formed in the cylindrical sur-
face of main roller 202. It is contemplated that second
continuous web 212 and second web carrying layer 214
could be replaced by a coating layer which would be ap-
plied to continuous web 209.

[0053] Fig. 8 is a schematic illustration of another em-
bodiment of the invention in which a press arrangement
300 includes a roller assembly 301 including a plurality
of rollers 302, 304, 306, 308, 310 and 312 arranged for
cooperative rotation in processing a continuous web 314,
such as a paper web. Each of the rollers 302 ,304 are of
the type previously described as main roller 60 and/or
160, and are fluidly coupled to a differential pressure
source in a manner as described above. Rollers 306,
308, 310, 312 are of the type described above with re-
spect to non-vented main and cap rollers, such as main
roller 62 and cap roller 64, and thus, will not be described
again in detail. Also, sealing panel 316 is of the same
general type as described above with respect to sealing
panels 108 and 110, and can be utilized in the manner
described above with respect to Figs. 4 and 5.

[0054] For purposes of this discussion, rollers 302 and
304 will be referred to as main rollers, and rollers 306,
308, 310 and 312 will be referred to as cap rollers based
upon their respective primary function within a given
chamber with respect to continuous web 314. In the
present embodiment, rollers 302, 304, 306, 308, 310 and
312 are of approximately the same size. Main rollers 302,
304 and cap rollers 306, 308, 310, 312 are positioned to
define a plurality of roller nips 320, 322, 324, 326, 328,
330, 332, of which based upon a rotation of main roller
302 in the direction depicted by arrow 334, roller nips
320, 326, 330 constitute inlet roller nips of press arrange-
ment 300, roller nips 322, 328, 332 constitute outlet roller
nips, and roller nip 324 is a chamber dividing nip. The
orientation and/or size of rollers 302, 304, 306, 308, 310
and 312 may be modified to locate the roller nips at the
desired locations and to optimize the efficiency of
processing.

[0055] Sealing panels 316, together with rollers 302,
304, 306, 308, 310 and 312 define a first chamber 336
and a second chamber 338, wherein each chamber has
associated therewith at least one inlet nip and at least
one outlet nip.

[0056] A first pressure source 340 is fluidly coupled to
chamber 336 via conduit 342, and a second pressure
source 344 is fluidly coupled to chamber 338 via conduit
346. Conduits 342 and 346 extend from sealing panel
316 into chambers 336 and 338, respectively, to distrib-
ute a fluid flow therein. Controller 120 is electrically cou-
pled to pressure source 340 via an electrical cable 348
and is electrically coupled to pressure source 344 via an
electrical cable 350. A sensor assembly 352 is electrically
connected to controller 120 via electrical cable 354. Sen-
sor assembly 352 is adapted to monitor the pressure and
temperature of each of chambers 336, 338.

[0057] Press arrangement 300 further includes a first
semipermeable membrane 360 and a second semiper-
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meable membrane 362. Membranes 360, 362 interact
with the circumferential surfaces of main rollers 302, 304
to define afirstexpanded nip 364 and a second expanded
nip 366. Expanded nip 364 is located in first chamber
336 and expanded nip 366 is located in second chamber
338.

[0058] Continuous web 314 includes a first side 370
and a second side 372. While in chamber 336, a fluid
flows through continuous web 314 in a first direction from
first side 370 to second side 372 at expanded nip 364.
While in chamber 338, a fluid flows through continuous
web 314 in a second direction, opposite from the first
direction, from second side 372 to first side 370 at ex-
panded nip 364. First membrane 360 communicates with
first chamber 336 and main roller 302 to apply a mechan-
ical pressing force to continuous web 314 in the first di-
rection, i.e., from first side 370 to second side 372. Sec-
ond membrane 362 communicates with second chamber
338 and main roller 304 to apply a mechanical pressing
force to continuous web 314 in the second direction, i.e.
from second side 372 to first side 370. Thus, membranes
360, 362 communicate with pressurized chambers 336,
338, respectively, and main rollers 302, 304, respective-
ly, to simultaneously effect both a predetermined fluid
flow and a mechanical pressing force on continuous web
314, in combination, in two directions, to promote en-
hanced de-watering of continuous web 314. In the
present embodiment, main rollers 302, 304 each include
atleast one void, such as a hole, groove or pore, to effect
a pressure differential across continuous web 314.
[0059] Preferably, each of first semipermeable mem-
brane 360 and second semipermeable membrane 362
is made of a rubberized fabric about 2,54 mm (0.1 inches)
thick, or less, and is made semipermeable by forming a
plurality of holes through the fabric having a size, shape,
frequency and/or pattern selected to provide the desired
permeability. Preferably, the plurality of holes are formed
by a laser. The permeability of each of first semiper-
meable membrane 360 and second semipermeable
membrane 362 is selected to be greater than zero and
less than about 0,14 m3 per minute per 0,09 m2 (about
five CFM per square foot) as measured by TAPPI test
method TIP 0404-20, and more preferably, to be greater
than zero and less than about 0,06 m3 per minute per
0,09 m2 (about two CFM per square foot).

[0060] In preferred embodiments, press arrangement
300 further includes a first web support layer 361 and a
second web support layer 363 positioned, respectively,
on opposing sides of continuous web 314. As shown in
Fig. 8, first web support layer 361 is positioned between
membrane 362 and rollers 302 and 312, and second web
support layer 363 is positioned between membrane 360
and rollers 306 and 304. Alternatively, first web support
layer 361 can be positioned to lie between continuous
web 314 and membrane 362 and second web support
layer 363 can be positioned to lie between continuous
web 314 and membrane 360. Preferably, each of web
support layers 361, 363 is an integral fabric having a felt
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layer and a hydrophobic layer with a total thickness of
about 2,54 mm (0.1 inches) or less, and is oriented such
that the hydrophobic layer faces continuous web 314.
[0061] AsshowninFig. 8, expanded nips 364 and 366
are substantially the same length. However, the nip
lengths may be of different lengths, which can be effect-
ed, for example, by selecting main rollers with differing
circumferences, and/or by changing the circumferential
size of any one or more of the cap rollers, to effectively
change the location of one or more of the roller nips 320,
324 and 328.

[0062] The internal pressure of each of first chamber
336 and second chamber 338 are individually controlled
by controller 120, and may be pressurized to different
pressures. Preferably, chamber 338 is pressurized to a
greater pressure than the pressure of chamber 336. Also,
in some instances it may be desirable to charge chamber
336 with a first material and charge chamber 338 with a
second material different than the first material. Such ma-
terials may include dry air, steam, other gas, water, or
other fluid.

[0063] Inaddition to controlling the pressures in cham-
bers 336, in some instances it is desirable to control the
temperatures of chambers 336, 338 to the same, or pos-
sibly different, temperatures. Fig. 8 further shows a tem-
perature regulation unit 374 fluidly coupled via conduits
376, 378 to chambers 336, 338, respectively, to supply
a heating or cooling fluid, such as air, to chambers 336,
338. Temperature regulation unit 374 is electrically cou-
pled to controller 120 via electrical cable 380. Controller
120 receives temperature signals representing the tem-
peratures of chambers 336, 338 from sensor assembly
352. Controller 120 then uses these temperatures to gen-
erate temperature output signals based upon predefined
target temperatures, which are supplied to temperature
regulation unit 374. Temperature regulation unit 374 then
responds to the temperature output signals to regulate
the temperatures of chambers 336, 338. Preferably, the
temperature of chamber 338 is controlled to be greater
than the temperature of chamber 336.

[0064] Alternatively, the temperature regulation of
chambers 336, 338 can be effected by regulating the
temperature of the fluids supplied by first pressure source
340 and/or second fluid source 344 to chambers 336,
338, respectively. In such a case, temperature regulation
unit 374 can be eliminated.

[0065] Referring now to Fig. 9, there is schematically
shown a press arrangement 450 including a pressing as-
sembly 452 defining a chamber 454. Chamber 454 in-
cludes an inlet 456 and an outlet 458 which guide sem-
ipermeable membrane 20, continuous web 140 and web
carrying layer 142 into and out of chamber 454.

[0066] Pressing assembly 452 includes a U-shaped
housing 460 and roller 160 which is arranged to engage
U-shaped housing 460 to partially define pressurized
chamber 454, and to define inlet 456 and outlet 458. Roll-
er 160, as more fully described above, includes cylindri-
cal middle surface 174 which is in fluid communication
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with a differential pressure source via conduit 133. Mem-
brane 20, continuous web 140 and web support layer
142 are processed through inlet 456 and outlet 458 of
chamber 454, with continuous web 140 being positioned
between membrane 20 and web support layer 142.
[0067] A pressure source is fluidly coupled to chamber
454 via conduit 132 to pressurize chamber 454 with a
fluid, such as a gas or a liquid, which may be heated
above ambient temperature. The differential pressure
source is coupled via fluid conduit 133 to chamber 454
to effect a flow of fluid through chamber 454 to semiper-
meable membrane 20. Membrane 20 is positioned adja-
cent first side 144 of continuous web 140. As more fully
set forth above, membrane 20 is structured and adapted
to have a permeability which permits a predetermined
flow of the fluid therethrough to continuous web 140, and
is structured and adapted for communicating with pres-
surized chamber 454 and the differential pressure source
to apply a mechanical pressing force to continuous web
140.

[0068] While in pressurized chamber 454, cylindrical
middle surface 174 of roller 160 directly supports web
support layer 142, which in turn is in contact with second
side 146 of continuous web 140. Semipermeable mem-
brane 20 is positioned to be in direct communication with
pressurized chamber 454. Cylindrical middle surface 174
includes at least one void in communication with the dif-
ferential pressure source via conduit 133. Thus, a pres-
sure differential acts on semipermeable membrane 20
and cylindrical middle surface 174 to effect a mechanical
pressing force to continuous web 140, and simultane-
ously, a predetermined flow of fluid flows through semi-
permeable membrane 20 to, and through, continuous
web 140.

[0069] Alternatively, no venting via conduit 133 may
be required if main roller 160 includes grooved voids, and
the grooves communicate with atmospheric pressure.
Similarly, venting via conduit 133 may be eliminated if
the roller voids, such as blind holes, are large enough,
and if they enter into the nip at a pressure lower than
chamber pressure. In this case, the voids will act like a
differential pressure source until the voids reach the
chamber pressure. The void size can be selected to con-
trol the efficiency of the de-watering process.

[0070] Fig. 10 shows a schematic illustration of a vari-
ent of the embodiment of Fig. 9. Shown is a press ar-
rangement 470 including a pressing assembly 472 de-
fining achamber 474. Chamber 474 includes aninlet 476
and an outlet 478 which guide semipermeable mem-
brane 20, continuous web 140 and web carrying layer
142 into and out of chamber 474.

[0071] Pressing assembly 472 includes U-shaped
housing 460 and a support shoe 480 which is arranged
to engage U-shaped housing 460 to partially define pres-
surized chamber 474, and to define inlet 476 and outlet
478. Support shoe 480 includes a support surface 482,
and one or more passages 484 (depicted by dashed
lines) which extend from support surface 482 to differen-
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tial pressure conduit 133. Support surface 482 may be
made up of a plurality of spaced apart support plates, or
vertically arranged support blades, with passages 484
being formed between adjacent support plates, or sup-
port blades, respectively. Alternatively, support shoe 480
may be a unitary plate member having at least one void,
and preferably a plurality of voids, such as pores, through
holes, grooves, slots, etc., which are in fluid communi-
cation with the differential pressure source via conduit
133, or directly with the atmosphere.

[0072] A pressure source is fluidly coupled to chamber
474 via conduit 132 to pressurize chamber 474 with a
fluid, such as a gas, a liquid or solution, which may be
heated above ambient temperature. The differential
pressure source is coupled via fluid conduit 133 to cham-
ber 474 to effect a flow of fluid through chamber 474 to
semipermeable membrane 20. Membrane 20 is posi-
tioned adjacent first side 144 of continuous web 140. As
more fully set forth above, membrane 20 is structured
and adapted to have a permeability which permits a pre-
determined flow of the fluid therethrough to continuous
web 140, and is structured and adapted for communicat-
ing with the pressurized chamber 474 and the differential
pressure source to apply a mechanical pressing force to
continuous web 140.

[0073] Membrane 20, continuous web 140 and web
support layer 142 are processed through inlet 476 and
outlet 478 of chamber 474, with continuous web 140 be-
ing positioned between membrane 20 and web support
layer 142. While in pressurized chamber 474, support
surface 482 directly supports web support layer 142,
which in turn is in contact with second side 146 of con-
tinuous web 140. Semipermeable membrane 20 is posi-
tioned to be in direct communication with pressurized
chamber 474. As stated above, support surface 482 in-
cludes at least one void/passage which is in communi-
cation with the differential pressure source via conduit
133. Thus, a pressure differential is created between
chamber 474 and support surface 482 to effect a me-
chanical pressing force to continuous web 140 via sem-
ipermeable membrane 20, and simultaneously, a prede-
termined flow of the fluid is provided through semiper-
meable membrane 20 to, and through, continuous web
140.

[0074] Further, this application is intended to cover
such departures from the present disclosure as come
within known or customary practice in the art to which
this invention pertains and which fall within the limits of
the appended claims.

Claims

1. An apparatus (10; 300; 450; 470) for processing a
continuous web (140; 314) having a first side and a
second side (144; 370) and a second side (146; 372),
comprising:
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a chamber (112; 336; 338; 454; 474) having at
least one inlet (100; 320; 456; 476) and at least
one outlet (102; 328; 458; 478), with said con-
tinuous web entering said chamber at said inlet
and exiting said chamber at said outlet; a sup-
port surface (84; 174; 482) partly defining said
chamber and extending from said inlet to said
outlet for supporting said continuous web within
said chamber; a first pressure source (124; 340;
344) fluidly coupled to said chamber to pressu-
rize said chamber; said support surface being
in fluid communication with a

differential pressure source (125) or at least one
void formed in said support surface;
characterized in that

said apparatus further comprises a semi perme-
able membrane (20; 360) positioned adjacent
said first side (144; 370) of said continuous web
(140; 212; 314) to separate said continuous web
from direct communication with said chamber
(112; 336; 338; 454; 474); said membrane being
structured and adapted to have a permeability
greater than zero and less than about 0,14m3
per minute per 0,09m3 (about five CFM per
square foot) as measured by TAPPI test method
TIP 0404-20 which permeability permits a pre-
determined fluid flow there through to said con-
tinuous web, said membrane being structured
and adapted for communicating with said pres-
surized chamber and said differential pressure
source or said at least one void to apply a me-
chanical pressing force to said continuous web.

The apparatus of claim 1 further comprising:

a plurality of rollers (60-66; 160; 302-312) ar-
ranged for cooperative rotation, each of said plu-
rality of rollers having a first circular end (68 -
74), a second circular end (76 - 82) and a cylin-
drical middle surface (174), said plurality of roll-
ers positioned to define a correspending plural-
ity of nips, said continuous web being processed
through at least two of said plurality of nips, and
at least a first roller (60; 302) of said plurality of
rollers having at least one void formed in said
cylindrical middle surface, provided as said sup-
port surface; first and second sealing panels
(108, 110) for engaging the first and second cir-
cular ends of each of said plurality of rollers, said
firstand second sealing panels and said plurality
of rollers defining said pressurized chamber
(112; 336); and

said membrane (20; 360) being structured and
adapted for communicating with said pressu-
rized chamber and said at least one void to apply
a mechanical pressing force to said continuous
web.
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The apparatus of claim 2,

wherein said plurality of nips include aninlet nip form-
ing said inlet (100; 320) and an outlet nip forming
said outlet (102, 328), and wherein said membrane
(20; 360) is structured and adapted to aid in sealing
said chamber (112; 336) at said inlet nip and said
outlet nip, and wherein said inlet nip, said membrane
passing circumferentially around said first roller (60;
302), and said outlet nip combine to effectively form
a single expanded nip (115; 364) for applying said
mechanical pressing force to said continuous web.

The apparatus of claim 2,
wherein said at least one void comprises at least one
of a groove, a hole and a pore.

The apparatus of claim 4,
wherein said differential pressure source (125) is flu-
idly coupled to said void to evacuate said void.

The apparatus of claim 2,
wherein said membrane (20; 360) has a thickness
of 2,54 mm (0.1 inches) or less.

The apparatus of claim 1,

wherein said permeability is determined by at least
one of a size, a shape, a frequency and a pattern of
a plurality of holes in said membrane (20; 360).

The apparatus of claim 7,
wherein said holes are laser-formed holes.

The apparatus of claim 2,

further comprising a web support layer (142; 361)
positioned to contact said cylindrical middle surface
(174) of said first roller (60; 302) and to contact said
second side (146; 372) of said continuous web (140;
314).

The apparatus of claim 9,

wherein atlease one of said plurality of rollers (60-66;
160; 302-312) further includes first and second cy-
lindrical end surfaces (166, 168) adjacent the first
and second circular ends (68-82), respectively, said
cylindrical middle surface (174) having a circumfer-
ence smaller than a circumference of said first and
second cylindrical end surfaces, said cylindrical mid-
dle surface receiving a width of said web support
layer (142; 361), said continuous web (140; 314) and
said membrane (20; 360).

The apparatus of claim 9,

wherein said web supportlayer (142; 361) comprises
afeltlayer having athickness of 2,54 mm (0.1 inches)
or less.

The apparatus of claim 9,
wherein said web supportlayer (142; 361) comprises
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a hydrophobic layer positioned adjacent a felt layer,
and further positioned adjacent said second side
(146; 372) of said continuous web (140; 314).

The apparatus of claim 9,
wherein said web supportlayer (142; 361) comprises
a felt layer integral with a hydrophobic layer.

The apparatus of claim 2,

wherein at least one of said plurality of rollers (60-66;
160; 302-312) further includes first and second cy-
lindrical end surfaces (166, 168) adjacent the first
and second circular ends (68-82), respectively, said
cylindrical middle surface (174) having a circumfer-
ence smaller than a circumference of said first and
second cylindrical end surfaces, said cylindrical mid-
dle surface receiving a width of said membrane (20;
360).

The apparatus of claim 14,

wherein said at least two of said plurality of rollers
(60-66; 160; 302-312) are cap rollers and at least
two of said plurality of rollers are main rollers, where-
in a diameter of said main rollers exceeds a diameter
of said cap rollers.

The apparatus of claim 14,

wherein said at least one of said plurality of rollers
(60-66; 160; 302-312) further comprises a first in-
clined annular surface (170) which provides a tran-
sition from said cylindrical middle surfaces (174) to
said first cylindrical end surface (166), and a second
inclined annular surface (172) which provides a tran-
sition from said cylindrical middle surface (174) to
said second cylindrical end surface (168), the first
and second inclined annular surfaces defining a
guide path for said continuous web (140; 314) and
said membrane (20; 360),

The apparatus of claim 16,

wherein said membrane (20; 360) includes a pair of
tapered longitudinal outer edges (20A, 20B) which
contact the first and second inclined annular surfac-
es (170, 172).

The apparatus of claim 16,

further comprising a web support layer (142; 361)
interposed between said continuous web (140; 314)
and said at least one of said plurality of rollers (60-66;
160; 302-312), wherein said web support layer in-
cludes a pair of tapered outer edges (142A, 142B)
which contact the first and second inclined annular
surfaces (170, 172).

The apparatus of claim 2,

wherein said plurality of rollers (60-66) comprises a
first main roller (60), a second main roller (62), a first
cap roller (64) and a second cap roller (66), wherein
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a first diameter of said first main roller (60) and a
second diameter of said second main roller (62) is
larger than a third diameter of said first cap roller (64)
and a fourth diameter of said second cap roller (66).

The apparatus of claim 19,

further comprising a frame (12), wherein said first
and second main rollers (60, 62) are fixedly rotatably
attached to said frame (12) and positioned opposite
one another in a non-contacting relationship, and
wherein said first and second cap rollers (64, 66) are
movably rotatably mounted to said frame (12), said
first cap roller (64) contacting said first and second
main rollers (60, 62) to define a first inlet nip (100)
and afirst outlet nip (104), and said second cap roller
(66) contacting said firstand second mainrollers (60,
62) to define a second inlet nip (106) and a second
outlet nip (102).

The apparatus of claim 19,

wherein an axial extent of each of said first and sec-
ond main rollers (60, 62) and said first and second
cap rollers (64, 66) together are arranged in parallel,
and wherein at least one of said first and second cap
rollers (64, 66) is movable to adjust a loading of at
least one of said first main roller (60), and said sec-
ond main roller (62).

The apparatus of claim 21,

wherein an amount of said loading of said first and
second main rollers (60, 62) is related to a pressure
in said chamber (112).

The apparatus of claim 21,

wherein said loading includes a bias loading and an
additional loading proportional to a pressure in said
chamber (112).

The apparatus of claim 2,

wherein said plurality of rollers (302-312) together
with said first and second sealing panels (108, 110),
define a first chamber (336) and a second chamber
(338).

The apparatus of claim 24,

wherein said first chamber (336) is fluidly coupled to
said first pressure source (340) and said second
chamber (338) is fluidly coupled to a second pres-
sure source (344), and wherein said first chamber
(336) is pressurized to a first pressure and said sec-
ond chamber (338) is pressurized to a second pres-
sure different than said first pressure.

The apparatus of claim 25, wherein said continuous
web (314) travels through said first chamber (336)
and said second chamber (338) in a direction from
said first chamber (336) to said second chamber
(338), and wherein said second pressure is greater



27.

28.

29.

30.

31.

32.

33.

34.

21
than said first pressure.

The apparatus of claim 24,

further comprising a temperature control device
(374) coupled to said first chamber (336) and said
second chamber (338), and wherein said first cham-
ber (336) is controlled to a first temperature and said
second chamber (338) is controlled to a second tem-
perature different than said first temperature.

The apparatus of claim 27,

wherein said continuous web (314) travels through
said first chamber (326) and said second chamber
(328) in a direction from said first chamber (326) to
said second chamber (328), and wherein said sec-
ond temperature is greater than said first tempera-
ture.

The apparatus of claim 24,

wherein said first chamber (326) is charged with a
first material and said second chamber (328) is
charged with a second material different from said
first material.

The apparatus of claim 2,

further comprising a conduit (158) which extends
from at least one of said first and second sealing
panels (108, 110) into said chamber (112) to distrib-
ute said fluid flow.

The apparatus of claim 2,

wherein said plurality of rollers (60-66) include a first
main roller (60), a second main roller (62), a first cap
roller (64) and a second cap roller (66) which are
arranged to form four nips (100-106), and wherein
said first main roller (60) does not contact said sec-
ond main roller (62), and wherein said continuous
web (140) is routed to pass through all of said four
nips (100-106).

The apparatus of claim 2,

wherein said first and second sealing panels (108,
110) are flexible and conform to the shape of said
first and second cylindrical ends (166, 188), respec-
tively, of said plurality of rollers (60-66; 160;
302-312).

The apparatus of claim 2,

further comprising a first seal (99; 148, 150) posi-
tioned between said first circular end (68-74) of each
of said plurality of rollers (60-64) and said first sealing
panel (108), and a second seal (99; 148, 150) posi-
tioned between said second circular end (76-82) of
each of said plurality of rollers and said second seal-
ing panel (110).

The apparatus of claim 33,
wherein each of the first and second seals form me-
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chanical seals (99).

The apparatus of claim 33,
wherein each of the first and second seals form fluid
seals (148, 150).

The apparatus of claim 33,
wherein each of said first and second seals (148,
150) include pressurized cavities.

The apparatus of claim 33,

wherein said first seal (99; 148, 150) is mounted on
the first circular end (68-74) of each of said plurality
of rollers (60-64) and wherein said second seal (99;
148, 150) is mounted on the second circular end
(76-82) of each of said plurality of rollers (60-64).

The apparatus of claim 2,

further comprising at least one tension bar (113) hav-
ing a first end and a second end, said first end being
connected to said first sealing panel (108) and said
second end being connected to said second sealing
panel (110).

The apparatus of claim 2, further comprising a tem-
perature control device (120, 126; 374) coupled to
said chamber (112; 336, 338) for controlling chamber
temperature.

The apparatus of claim 2,
wherein said chamber (112; 336, 338) is pressurized
to a level greater than 206,84 - 103 Pa (30 psi).

The apparatus of claim 1, further comprising:

said continuous web (140; 370) and said mem-
brane (20; 360) entering said chamber (112;
336,338; 454; 474) at said inlet (100; 320; 456;
476) and exiting said chamber at said outlet
(102; 328; 458; 478).

The apparatus of claim 41,

further comprising

said chamber (454; 474) being partly defined by a
U-shaped housing (460) fluidly coupled to said first
pressure source (124);

a support structure (160; 480) including said support
surface (174; 482) in fluid communication with said
differential pressure source which support structure
is arranged to engaged said U-shaped housing (460)
to partially define said chamber, and to define said
inlet (456; 476) and said outlet (458; 478), said mem-
brane (20) and said continuous web (140) being
processed through said inlet (456; 476) and said out-
let (458; 478), with said support surface (174; 482)
of said support structure (160; 480) supporting said
second side (146) of said continuous web (140).
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The apparatus of claim 42,

wherein said support structure comprises a roller
(160), and said support surface (174) including at
least one void.

The apparatus of claim 42,
wherein said support structure comprises a support-
ing shoe (480).

The apparatus of claim 44, wherein said supporting
shoe (480) comprises one of a plurality of support
blades and a plurality of support plates.

The apparatus of claim 44,
wherein said support shoe (480) is a unitary struc-
ture.

The apparatus of claim 42,

further comprising a support layer interposed be-
tween said support surface (482) of said support
structure (480) and said second side of said contin-
uous web (140).

The apparatus of claim 41,
wherein said fluid is air.

The apparatus of claim 2 further comprising:

said plurality of rollers (302-312) including a plu-
rality of main rollers (302, 304) and a plurality of
cap rollers (306-312) positioned to define a plu-
rality of inlet roller nips (320, 330) and a plurality
of outlet roller nips (322, 328), and a portion of
said plurality of rollers (302-312) having at least
one void formed in said cylindrical middle sur-
face (174);

said first and second sealing panels (108, 110)
and said plurality of rollers (302-312) defining a
plurality of chambers (336, 338);

at least a first pressure source (340, 344) fluidly
coupled to each of said plurality of chambers
(336, 338) to pressurize said plurality of cham-
bers (336, 338); and

said at least one semi permeable (360) mem-
brane structured and adapted to engage a por-
tion of said plurality of inlet roller nips (320), to
hydraulically communicate with said cylindrical
middle surface (174) of a portion of said plurality
of main rollers (302, 304) and to engage a por-
tion of said plurality of outlet roller nips (328) to
define a plurality of expanded nips (364, 366).

The apparatus of claim 49,

wherein a first expanded nip (364) of said plurality
of expanded nips (364, 366) is located in a firstcham-
ber (336) of said plurality of chambers (336, 338)
and a second expanded nip (366) of said plurality of
expanded nips (364, 366) is located in a second
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chamber (338) of said plurality of chambers (336,
338).

The apparatus of claim 49,

wherein said plurality of expanded nips (364, 366)
include at least two expanded nips which differ in
length.

The apparatus of claim 49,

wherein said plurality of chambers (336, 338) include
a first chamber (336) and a second chamber (338),
and wherein said first chamber (336) is pressurized
to a first pressure and said second chamber (338)
is pressurized to a second pressure different than
said first pressure.

The apparatus of claim 52,

wherein said at least one membrane (360) travels
through said first chamber (336) and said second
chamber (338) in a direction from said first chamber
(336) to said second chamber (338), and wherein
said second pressure is greater than said first pres-
sure.

The apparatus of claim 49,

wherein said plurality of chambers (336, 338) include
a first chamber (336) and a second chamber (338),
and further comprising a temperature regulator (374)
coupled to said first chamber (336) and said second
chamber (338), and wherein said first chamber (336)
is controlled to a first temperature and said second
chamber (338) is controlled to a second temperature
different than said first temperature.

The apparatus of claim 54,

wherein said at least one membrane (360) travels
through said first chamber (336) and said second
chamber (338) in a direction from said first chamber
(336) to said second chamber (338), and wherein
said second temperature is greater than said first
temperature.

The apparatus of claim 49,

wherein said plurality of chambers (336, 338) include
a first chamber (336) and a second chamber (338),
and wherein said first chamber (336) is charged with
a first material and said second chamber (338) is
charged with a second material different from said
first material.

The apparatus of claim 49,

wherein said plurality of main rollers (302, 304) in-
cludes a first main roller (302) defining a portion of
a first chamber (336) and a second main roller (304)
defining a portion of a second chamber (338), each
of said first main roller (302) and said second main
roller (304) having at least one void formed in said
cylindrical middle surface (174), and wherein said at
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least one semi permeable membrane includes a first
membrane (360) and a second membrane (362),
and said plurality of expanded nips (364, 366), in-
cluding a first expanded nip (364) located in said first
chamber (336) and a second expanded nip (366)
located in said second chamber (338), wherein a flu-
id flows through said continuous web (314) in a first
direction at said first expanded nip (364) and wherein
said fluid flows through said continuous web (314)
in asecond direction opposite from said first direction
at said second expanded nip (366), said first mem-
brane (360) communicating with said first chamber
(336) and said first roller (302) to apply a mechanical
pressing force to said continuous web (314) in said
firstdirection and said second membrane (362) com-
municating with said second chamber (366) and said
second main roller (304) to apply a mechanical
pressing force to said continuous web (314) in said
second direction.

The apparatus of claim 57,

wherein said continuous web (314) is positioned be-
tween said first membrane (360) and said second
membrane (362) to be received in said first expand-
ed nip (364) and said second expanded nip (366).

The apparatus of claim 58,

further comprising afirstweb support layer (361) and
a second web support layer (363), said first web sup-
port layer (361) being positioned between said con-
tinuous web (314) and said first main roller (302) and
said second web support layer (363) being posi-
tioned between said continuous web (314) and said
second main roller (304).

The apparatus of claim 59,

wherein said first expanded nip (364) is associated
with a first chamber (336) of said plurality of cham-
bers (336, 338) and said second expanded nip (366)
is associated with a second chamber (338) of said
plurality of chambers (336, 338).

The apparatus of claim 49,
wherein said at least one void comprises at least one
of a groove, a hole and pore.

The apparatus of claim 49,
wherein said plurality of rollers (302-312) comprises
six rollers.

Patentanspriiche

1.

Vorrichtung (10; 300; 450; 470) zur Behandlung ei-
ner Endlosbahn (140; 314) mit einer ersten Seite
(144; 370) und einer zweiten Seite (146; 372), die
Folgendes umfasst:
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eine Kammer (112; 336; 338; 454; 474) mit min-
destens einem Einlass (100; 320; 456; 476) und
mindestens einem Auslass (102; 328; 458; 478),
wobei die Endlosbahn am Einlass in die Kam-
mer eintritt und am Auslass aus ihr austritt; eine
Stutzflache (84; 174; 482), die die Kammer teil-
weise definiert und sich von dem Einlass zum
Auslass erstreckt, um die Endlosbahn in der
Kammer abzustiitzen; eine erste Druckquelle
(124; 340; 344), die mit der Kammer strémungs-
verbunden ist, um die Kammer mit Druck zu be-
aufschlagen; wobei die Stiitzfliche mit einer Dif-
ferenzdruckquelle (125) oder mindestens einem
in der Stitzflache ausgebildeten Hohlraum in
Strémungsverbindung steht;

dadurch gekennzeichnet, dass

die Vorrichtung weiterhin eine semipermeable
Membran (20; 360) umfasst, die neben der er-
sten Seite (144; 370) der Endlosbahn (140; 212;
314) angeordnet ist, um die Endlosbahn von di-
rekter Verbindung mit der Kammer (112; 336;
338; 454; 474) zu trennen; wobei die Membran
so strukturiert und ausgefuhrt ist, dass ihre Per-
meabilitat gréRer als Null und kleiner als ca. 0,14
m3 pro Minute pro 0,09 m3 (ca. fiinf CFM pro
Quadratful?), wie durch das TAPPI-Testverfah-
ren TIP 0404-20 gemessen, ist, wobei diese
Permeabilitat einen vorbestimmten Fluidstrom
durch sie hindurch zur Endlosbahn gestattet,
wobei die Membran zur Verbindung mit der
druckbeaufschlagten Kammer und der Diffe-
renzdruckquelle oder dem mindestens einen
Hohlraum zum Anlegen einer mechanischen
Druckkraft an die Endlosbahn strukturiert und
ausgefuhrt ist.

2. Vorrichtung nach Anspruch 1, die weiterhin Folgen-

des umfasst:

mehrere Walzen (60 - 66; 160; 302 - 312), die
zur zusammenwirkenden Drehung angeordnet
sind, wobei jede der mehreren Walzen ein er-
stes kreisformiges Ende (68 - 74), ein zweites
kreisformiges Ende (76 - 82) und eine zylindri-
sche Mittelflache (174) aufweist, wobei die meh-
reren Walzen zur Definition entsprechender
mehrerer Pressspalte positioniert sind, wobei
die Endlosbahn durch mindestens zwei der
mehreren Pressspalte behandelt wird und wo-
bei mindestens eine erste Walze (60; 302) der
mehreren Walzen mindestens einen in der zy-
lindrischen Mittelflaiche ausgebildeten Hohl-
raum aufweist, der als Stutzflache vorgesehen
ist;

eine erste und eine zweite Dichtungsplatte (108,
110) zur Ineingriffnahme des ersten und des
zweiten kreisformigen Endes jeder der mehre-
ren Walzen, wobei die erste und die zweite Dich-
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tungsplatte und die mehreren Walzen die druck-
beaufschlagte Kammer (112; 336) definieren;
und

wobei die Membran (20; 360) zur Verbindung
mit der druckbeaufschlagten Kammer und dem
mindestens einen Hohlraum zum Anlegen einer
mechanischen Druckkraft an die Endlosbahn
strukturiert und ausgefuhrt ist.

Vorrichtung nach Anspruch 2,

bei der die mehreren Pressspalte einen den Einlass
(100; 320) bildenden Einlasspressspalt und einen
den Auslass (102, 328) bildenden Auslassspalt um-
fassen und bei der die Membran (20; 360) zur Un-
terstiitzung der Abdichtung der Kammer (112; 336)
am Einlasspressspalt und Auslasspressspalt struk-
turiert und ausgefihrt ist, und bei der der Einlas-
spressspalt, die um den Umfang der ersten Walze
(60; 302) verlaufende Membran und der Auslas-
spressspalt in Kombination praktisch einen einzigen
ausgedehnten Pressspalt (115; 364) zum Anlegen
der mechanischen Druckkraft an die Endlosbahn bil-
den.

Vorrichtung nach Anspruch 2,
bei der der mindestens eine Hohlraum eine Nut und/
oder ein Loch und/oder eine Pore umfasst.

Vorrichtung nach Anspruch 4,

bei der die Differenzdruckquelle (125) mit dem Hohl-
raum stromungsverbunden ist, um den Hohlraum zu
evakuieren.

Vorrichtung nach Anspruch 2,
bei der die Membran (20; 360) eine Dicke von 2,54
mm (0,1 Zoll) oder weniger aufweist.

Vorrichtung nach Anspruch 1,

bei der die Permeabilitat durch eine Groéf3e und/oder
eine Form und/oder eine Frequenz und/oder ein Mu-
ster mehrerer Locher in der Membran (20; 360) be-
stimmt wird.

Vorrichtung nach Anspruch 7,
bei der die Locher lasergeformte Lécher sind.

Vorrichtung nach Anspruch 2,

weiterhin mit einer Bahnstutzlage (142; 361), die zur
Bertihrung der zylindrischen Mittelflache (174) der
ersten Walze (60; 302) und zur Berthrung der zwei-
ten Seite (146; 372) der Endlosbahn (140; 314) po-
sitioniert ist.

Vorrichtung nach Anspruch 9,

bei der mindestens eine der mehreren Walzen (60 -
66; 160; 302 - 312) weiterhin eine erste und eine
zweite zylindrische Endflache (166, 168) neben den
ersten bzw. zweiten kreisférmigen Enden (68 - 82)
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enthdlt, wobei die zylindrische Mittelflache (174) ei-
nen Umfang aufweist, der kleiner ist als der Umfang
der ersten und der zweiten zylindrischen Endfla-
chen, wobei die zylindrische Mittelflache eine Breite
der Bahnstitzlage (142; 361), der Endlosbahn (140;
314) und der Membran (20; 360) aufnimmt.

Vorrichtung nach Anspruch 9,

bei der die Bahnstitzlage (142; 361) eine Filzlage
mit einer Dicke von 2,54 mm (0,1 Zoll) oder darunter
umfasst.

Vorrichtung nach Anspruch 9,

bei der die Bahnstiitzlage (142; 361) eine hydropho-
be Lage umfasst, die neben einer Filzlage positio-
niert ist und weiterhin neben der zweiten Seite (146;
372) der Endlosbahn (140; 314) positioniert ist.

Vorrichtung nach Anspruch 9,
bei der die Bahnstiitzlage (142; 361) eine mit einer
hydrophoben Lage integrale Filzlage umfasst.

Vorrichtung nach Anspruch 2,

bei der mindestens eine der mehreren Walzen (60 -
66; 160; 302 - 312) weiterhin eine erste und eine
zweite zylindrische Endflache (166, 168) neben den
ersten bzw. zweiten kreisférmigen Enden (68 - 82)
enthdlt, wobei die zylindrische Mittelflache (174) ei-
nen Umfang aufweist, der kleiner ist als der Umfang
der ersten und zweiten zylindrischen Endflachen,
wobei die zylindrische Mittelflache eine Breite der
Membran (20; 360) aufnimmt.

Vorrichtung nach Anspruch 14,

bei der mindestens zwei der mehreren Walzen (60
-66;160; 302 - 312) Kappenwalzen und mindestens
zweider mehreren Walzen Hauptwalzen sind, wobei
ein Durchmesser der Hauptwalzen einen Durchmes-
ser der Kappenwalzen ubertrifft.

Vorrichtung nach Anspruch 14,

bei der mindestens eine der mehreren Walzen (60 -
66; 160; 302 - 312) weiterhin eine erste geneigte
ringférmige Flache (170), die einen Ubergang von
der zylindrischen Mittelflache (174) zur ersten zylin-
drischen Endflache (166) bereitstellt, und eine zwei-
te geneigte ringférmige Flache (172), die einen Uber-
gang von der zylindrischen Mittelflache (174) zur
zweiten zylindrischen Endflache (168) bereitstellt,
umfasst, wobei die erste und die zweite geneigte
ringférmige Flache eine Fuhrungsbahn fir die End-
losbahn (140; 314) und die Membran (20; 360) de-
finiert.

Vorrichtung nach Anspruch 16,

bei der die Membran (20; 360) ein Paar sich verjin-
gender Langsaul3enrénder (20A, 20B) enthalt, die
die erste und die zweite geneigte ringférmige Flache
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(170, 172) berihren.

Vorrichtung nach Anspruch 16,

weiterhin mit einer Bahnstutzlage (142;361), die zwi-
schen der Endlosbahn (140; 314) und der minde-
stens einen der mehreren Walzen (60 - 66; 160; 302
- 312) angeordnet ist, wobei die Bahnstitzlage ein
Paar sich verjingender AuRBenrénder (142A, 142B)
enthdlt, die die erste und die zweite geneigte ring-
formige Flache (170, 172) beruhren.

Vorrichtung nach Anspruch 2,

bei der die mehreren Walzen (60 - 66) eine erste
Hauptwalze (60), eine zweite Hauptwalze (62), eine
erste Kappenwalze (64) und eine zweite Kappen-
walze (66) umfassen, wobei ein erster Durchmesser
der ersten Hauptwalze (60) und ein zweiter Durch-
messer der zweiten Hauptwalze (62) grof3er ist als
ein dritter Durchmesser der ersten Kappenwalze
(64) und ein vierter Durchmesser der zweiten Kap-
penwalze (66).

Vorrichtung nach Anspruch 19,

weiterhin mit einem Rahmen (12), wobei die erste
und die zweite Hauptwalze (60, 62) fest und drehbar
am Rahmen (12) befestigt und in einer nicht beriih-
renden Beziehung einander gegenuber positioniert
sind, und wobei die erste und die zweite Kappenwal-
ze (64, 66) beweglich und drehbar am Rahmen (12)
angebracht sind, wobei die erste Kappenwalze (64)
die erste und die zweite Hauptwalze (60, 62) beriihrt,
um einen ersten Einlasspressspalt (100) und einen
ersten Auslasspressspalt (104) zu definieren, und
wobei die zweite Kappenwalze (66) die erste und die
zweite Hauptwalze (60, 62) berlhrt, um einen zwei-
ten Einlasspressspalt (106) und einen zweiten Aus-
lasspressspalt (102) zu definieren.

Vorrichtung nach Anspruch 19,

bei der die erste und die zweite Hauptwalze (60, 62)
und die erste und die zweite Kappenwalze (64, 66)
alle in ihrer Langserstreckung parallel angeordnet
sind, und bei der die erste und/oder die zweite Kap-
penwalze (64, 66) beweglich ist, um eine Belastung
der ersten Hauptwalze (60) und/oder der zweiten
Hauptwalze (62) einzustellen.

Vorrichtung nach Anspruch 21,

bei der eine Hohe der Belastung der ersten und der
zweiten Hauptwalze (60, 62) mit einem Druck in der
Kammer (112) in Verbindung steht.

Vorrichtung nach Anspruch 21,

bei der die Belastung eine Vorbelastung und eine zu
einem Druck in der Kammer (112) proportionale zu-
satzliche Belastung umfasst.

Vorrichtung nach Anspruch 2,
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bei der die mehreren Walzen (302 - 312) zusammen
mit der ersten und der zweiten Dichtungsplatte (108,
110) eine erste Kammer (336) und eine zweite Kam-
mer (338) definieren.

Vorrichtung nach Anspruch 24,

bei der die erste Kammer (336) mit der ersten Druck-
quelle (340) und die zweite Kammer (338) mit einer
zweiten Druckquelle (344) in Stromungsverbindung
steht, und bei der die erste Kammer (336) auf einen
ersten Druck und die zweite Kammer (338) auf einen
zweiten Druck, der sich von dem ersten Druck un-
terscheidet, druckbeaufschlagt wird.

Vorrichtung nach Anspruch 25, bei der sich die End-
losbahn (314) durch die erste Kammer (336) und die
zweite Kammer (338) in einer Richtung von der er-
sten Kammer (336) zur zweiten Kammer (338) be-
wegt, und bei der der zweite Druck grof3er ist als der
erste Druck.

Vorrichtung nach Anspruch 24,

weiterhin mit einer Temperatursteuervorrichtung
(374), die mit der ersten Kammer (336) und der zwei-
ten Kammer (338) verbunden ist, und bei der die
erste Kammer (336) auf eine erste Temperatur und
die zweite Kammer (338) auf eine zweite Tempera-
tur, die sich von der ersten Temperatur unterschei-
det, gesteuert wird.

Vorrichtung nach Anspruch 27,

bei der sich die Endlosbahn (314) durch die erste
Kammer (336) und die zweite Kammer (338) in einer
Richtung von der ersten Kammer (336) zur zweiten
Kammer (338) bewegt, und bei der die zweite Tem-
peratur hoher ist als die erste Temperatur.

Vorrichtung nach Anspruch 24,

bei der die erste Kammer (336) mit einem ersten
Material und die zweite Kammer (338) mit einem
zweiten Material, das sich von dem ersten Material
unterscheidet, geladen ist.

Vorrichtung nach Anspruch 2,

weiterhin mit einer Leitung (158), die sich von der
ersten und/oder zweiten Dichtungsplatte (108, 110)
in die Kammer (112) erstreckt, um Fluidstrémung zu
verteilen.

Vorrichtung nach Anspruch 2,

bei der die mehreren Walzen (60 - 66) eine erste
Hauptwalze (60), eine zweite Hauptwalze (62), eine
erste Kappenwalze (64) und eine zweite Kappen-
walze (66) umfassen, die zur Bildung von vier
Pressspalten (100 - 106) angeordnet sind, und bei
der die erste Hauptwalze (60) die zweite Hauptwalze
(62) nicht bertihrt, und bei der die Endlosbahn (140)
so gefiihrt wird, dass sie alle der vier Pressspalten
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(100 - 106) durchquert.

Vorrichtung nach Anspruch 2,

bei der die erste und die zweite Dichtungsplatte (108,
110) flexibel sind und sich der Form des ersten bzw.
des zweiten zylindrischen Endes (166, 188) der
mehreren Walzen (60 - 66; 160; 302 - 312) anpas-
sen.

Vorrichtung nach Anspruch 2,

weiterhin mit einer ersten Dichtung (99; 148, 150),
die zwischen dem ersten kreisformigen Ende (68 -
74) jeder der mehreren Walzen (60 - 64) und der
ersten Dichtungsplatte (108) positioniert ist, und ei-
ner zweiten Dichtung (99; 148, 150), die zwischen
dem zweiten kreisformigen Ende (76 - 82) jeder der
mehreren Walzen und der zweiten Dichtungsplatte
(110) positioniert ist.

Vorrichtung nach Anspruch 33,
bei der jede der ersten und zweiten Dichtungen me-
chanische Dichtungen (99) bilden.

Vorrichtung nach Anspruch 33,
bei der jede der ersten und zweiten Dichtungen
Fluiddichtungen (148, 150) bilden.

Vorrichtung nach Anspruch 33,
bei der jede der ersten und zweiten Dichtungen (148,
150) druckbeaufschlagte Kavitaten enthalten.

Vorrichtung nach Anspruch 33,

bei der die erste Dichtung (99; 148, 150) an dem
ersten kreisformigen Ende (68 - 74) jeder der meh-
reren Walzen (60 - 64) und die zweite Dichtung (99;
148, 150) an dem zweiten kreisférmigen Ende (76 -
82) jeder der mehreren Walzen (60 - 64) angebracht
ist.

Vorrichtung nach Anspruch 2,

weiterhin mit mindestens einer Zugstange (113), die
ein erstes Ende und ein zweites Ende aufweist, wo-
bei das erste Ende mit der ersten Dichtungsplatte
(108) und das zweite Ende mit der zweiten Dich-
tungsplatte (110) verbunden ist.

Vorrichtung nach Anspruch 2, weiterhin mit einer
Temperatursteuervorrichtung (120, 126; 374), die
zur Steuerung der Kammertemperatur mit der Kam-
mer (112; 336, 338) verbunden ist.

Vorrichtung nach Anspruch 2,

bei der die Kammer (112; 336, 338) auf eine Hohe
von iiber 206,84 - 103 Pa (30 psi) druckbeaufschlagt
wird.

Vorrichtung nach Anspruch 1, bei der weiterhin
die Endlosbahn (140; 370) und die Membran (20;
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360) andem Einlass (100; 320; 456; 476) in die Kam-
mer (112; 336, 338; 454; 474) eintreten und am Aus-
lass (102; 328; 458; 478) aus der Kammer austreten.

Vorrichtung nach Anspruch 41,

bei der weiterhin

die Kammer (454; 474) teilweise durch ein U-férmi-
ges Gehause (460) definiert wird, das mit der ersten
Druckquelle (124) strémungsverbunden ist;

eine Stltzkonstruktion (160; 480) die Stiutzflache
(174; 482) in Stromungsverbindung mit der Diffe-
renzdruckquelle enthlt, wobei die Stlitzkonstruktion
zum Eingriff mit dem U-formigen Gehéause (460) zur
teilweisen Definition der Kammer und zur Definition
des Einlasses (456; 476) und des Auslasses (458;
478) angeordnet ist, wobei die Membran (20) und
die Endlosbahn (140) durch den Einlass (456; 476)
und den Auslass (458; 478) behandelt werden, wo-
bei die Stutzflache (174; 482) der Stutzkonstruktion
(160; 480) die zweite Seite (146) der Endlosbahn
(140) stitzt.

Vorrichtung nach Anspruch 42,

bei der die Stitzkonstruktion eine Walze (160) und
die Stutzflache (174) mindestens einen Hohlraum
umfasst.

Vorrichtung nach Anspruch 42,
bei der die Stiitzkonstruktion einen Stutzschuh (480)
umfasst.

Vorrichtung nach Anspruch 44, bei der der Stiitz-
schuh (480) eines von mehreren Stiitzblattern und
mehrere Stitzplatten umfasst.

Vorrichtung nach Anspruch 44,
bei der der Stutzschuh (480) eine einteilige Kon-
struktion ist.

Vorrichtung nach Anspruch 42,

weiterhin mit einer Stitzlage, die zwischen der Stutz-
flache (482) der Stutzkonstruktion (480) und der
zweiten Seite der Endlosbahn (140) angeordnet ist.

Vorrichtung nach Anspruch 41,
bei der das Fluid Luft ist.

Vorrichtung nach Anspruch 2, bei der weiterhin

die mehreren Walzen (302 - 312) mehrere Haupt-
walzen (302, 304) und mehrere Kappenwalzen (306
- 312) umfassen, die zur Definition mehrerer Einlas-
spressspalte (320, 330) und mehrerer Auslas-
spressspalte (322, 328) positioniert sind, und ein Teil
der mehreren Walzen (302 - 312) mindestens einen
in der zylindrischen Mittelflache (174) ausgebildeten
Hohlraum aufweist;

die erste und die zweite Dichtungsplatte (108, 110)
und die mehreren Walzen (302 - 312) mehrere Kam-
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mern (336, 338) definieren;

mindestens eine erste Fluiddruckquelle (340, 344)
mit jeder der mehreren Kammern (336, 338) in Stro-
mungsverbindung steht, um die mehreren Kammern
(336, 338) mit Druck zu beaufschlagen; und die min-
destens eine semipermeable (360) Membran zum
Eingriff mit einem Teil der mehreren Einlas-
spressspalte (320) strukturiert und ausgefihrt ist,
um mit der zylindrischen Mittelflache (174) eines
Teils der mehreren Hauptwalzen (302, 304) in hy-
draulischer Verbindung zu stehen und einen Teil der
mehreren Auslasspressspalte (328) zwecks Defini-
tion mehrerer ausgedehnter Pressspalte (364, 366)
in Eingriff zu nehmen.

Vorrichtung nach Anspruch 49,

bei der sich ein erster ausgedehnter Spalt (364) der
mehreren ausgedehnten Pressspalte (364, 366) in
einer ersten Kammer (336) der mehreren Kammern
(336, 338) befindet, und sich ein zweiter ausgedehn-
ter Pressspalt (366) der mehreren ausgedehnten
Pressspalte (364, 366) in einer zweiten Kammer
(338) der mehreren Kammern (336, 338) befindet.

Vorrichtung nach Anspruch 49,

bei der die mehreren ausgedehnten Spalte (364,
366) mindestens zwei ausgedehnte Pressspalte um-
fassen, die sich in ihrer LAnge unterscheiden.

Vorrichtung nach Anspruch 49,

bei der die mehreren Kammern (336, 338) eine erste
Kammer (336) und eine zweite Kammer (338) um-
fassen, und bei der die erste Kammer (336) aufeinen
ersten Druck und die zweite Kammer (338) auf einen
zweiten Druck, der sich von dem ersten Druck un-
terscheidet, druckbeaufschlagt wird.

Vorrichtung nach Anspruch 52,

bei der sich mindestens eine Membran (360) durch
die erste Kammer (336) und die zweite Kammer
(338) in einer Richtung von der ersten Kammer (336)
zur zweiten Kammer (338) bewegt, und bei der der
zweite Druck groRer ist als der erste Druck.

Vorrichtung nach Anspruch 49,

bei der die mehreren Kammern (336, 338) eine erste
Kammer (336) und eine zweite Kammer (338) um-
fassen, und weiterhin mit einem mit der ersten Kam-
mer (336) und der zweiten Kammer (338) verbun-
denen Temperaturregler (374), und bei der die erste
Kammer (336) auf eine erste Temperatur und die
zweite Kammer (338) auf eine zweite Temperatur,
die sich von der ersten Temperatur unterscheidet,
gesteuert wird.

Vorrichtung nach Anspruch 54,
bei der sich mindestens eine Membran (360) durch
die erste Kammer (336) und die zweite Kammer
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(338) in einer Richtung von der ersten Kammer (336)
zur zweiten Kammer (338) bewegt, und bei der die
zweite Temperatur héher ist als die erste Tempera-
tur.

Vorrichtung nach Anspruch 49,

bei der die mehreren Kammern (336, 338) eine erste
Kammer (336) und eine zweite Kammer (338) um-
fassen, und bei der die erste Kammer (336) mit ei-
nem ersten Material und die zweite Kammer (338)
mit einem zweiten Material, das sich von dem ersten
Material unterscheidet, geladen ist.

Vorrichtung nach Anspruch 49,

bei der die mehreren Hauptwalzen (302, 304) eine
einen Teil einer ersten Kammer (336) definierende
erste Hauptwalze (302) und eine einen Teil einer
zweiten Kammer (338) definierende zweite Haupt-
walze (304) umfassen, wobei sowohl die erste
Hauptwalze (302) als auch die zweite Hauptwalze
(304) mindestens einen in der zylindrischen Mittel-
flache (174) ausgebildeten Hohlraum aufweisen,
und bei der die mindestens eine semipermeable
Membran eine erste Membran (360) und eine zweite
Membran (362) umfasst, und wobei die mehreren
ausdehnten Pressspalte (364, 366) einen ersten
ausgedehnten Pressspalt (364), der sich in der er-
sten Kammer (336) befindet, und einen zweiten aus-
gedehnten Pressspalt (366), der sich in der zweiten
Kammer (338) befindet, umfassen, wobei ein Fluid
in einer ersten Richtung am ersten ausgedehnten
Pressspalt (364) durch die Endlosbahn (314) stromt
und wobei das Fluid in einer zweiten Richtung, die
der ersten Richtung entgegengesetztist, am zweiten
ausgedehnten Pressspalt (366) durch die Endlos-
bahn (314) stromt, wobei die erste Membran (360)
mit der ersten Kammer (336) und der ersten Walze
(302) in Verbindung steht, um eine mechanische
Presskraft an die Endlosbahn (314) in der ersten
Richtung anzulegen, und die zweite Membran (362)
mit der zweiten Kammer (366) und der zweiten
Hauptwalze (304) in Verbindung steht, um eine me-
chanische Presskraft in der zweiten Richtung an die
Endlosbahn (314) anzulegen.

Vorrichtung nach Anspruch 57,

bei der die Endlosbahn (314) zwischen der ersten
Membran (360) und der zweiten Membran (362) po-
sitioniert ist, damit sie in dem ersten ausgedehnten
Pressspalt (364) und dem zweiten ausgedehnten
Pressspalt (366) aufgenommen werden kann.

Vorrichtung nach Anspruch 58,

weiterhin mit einer ersten Bahnstiitzlage (361) und
einer zweite Bahnstitzlage (363), wobei die erste
Bahnstitzlage (361) zwischen der Endlosbahn (314)
und der ersten Hauptwalze (302) und die zweite
Bahnstitzlage (363) zwischen der Endlosbahn (314)
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und der zweiten Hauptwalze (304) positioniert ist.

60. Vorrichtung nach Anspruch 59,
beider der erste ausgedehnte Pressspalt (364) einer
ersten Kammer (336) der mehreren Kammern (336,
338) und der zweite ausgedehnte Pressspalt (366)
einer zweiten Kammer (338) der mehreren Kam-
mern (336, 338) zugeordnet ist.

61. Vorrichtung nach Anspruch 49,
bei der der mindestens eine Hohlraum eine Nut und/
oder ein Loch und/oder eine Pore umfasst.

62. Vorrichtung nach Anspruch 49,
bei der die mehreren Walzen (302 - 312) sechs Wal-
zen umfassen.

Revendications

1. Appareil (10 ;300 ; 450 ; 470) pour traiter une nappe
continue (140 ; 314) ayant un premier coté (144 ;
370) et un deuxieme coté (146 ; 372),
comprenant :

une chambre (112 ; 336 ; 338 ; 454 ; 474) ayant
au moins une entrée (100 ; 320 ; 456 ; 476) et
au moins une sortie (102 ; 328 ; 458 ; 478), la-
dite nappe continue entrant dans ladite chambre
au niveau de ladite entrée et sortant de ladite
chambre au niveau de ladite sortie ; une surface
de support (84 ; 174 ; 482) définissant en partie
ladite chambre et s'étendant depuis ladite en-
trée jusqu’a ladite sortie pour supporter ladite
nappe continue a I'intérieur de ladite chambre ;
une premiere source de pression (124 ; 340;
344) en liaison fluidique avec ladite chambre
pour pressuriser ladite chambre ; ladite surface
de support étant en communication fluidique
avec une source de pression différentielle (125)
ou au moins un vide étant formé dans ladite sur-
face de support ;

caractérisé en ce que

ledit appareil comprend en outre une membrane
semi -perméable (20 ; 360) positionnée a coté
dudit premier coté (144 ; 370) de ladite nappe
continue (140 ; 212 ; 314) pour séparer ladite
nappe continue d’une communication directe
avec ladite chambre (112 ; 336 ; 338 ; 454 ;
474) ; ladite membrane étantstructurée etadap-
tée pour avoir une perméabilité supérieure a zé-
ro et inférieure a environ 0,14 m3 par minute par
0,09 m3 (environ cing CFM par pied carré), me-
surée par la méthode dessai TAPPI TIP
0404-20, laquelle perméabilité permet un écou-
lement fluidique prédéterminé a travers elle jus-
gu'a ladite nappe continue, ladite membrane
étant structurée et adaptée pour communiquer
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avec ladite chambre pressurisée et ladite source
de pression différentielle ou ledit au moins un
vide pour appliquer une force de pression mé-
canique a ladite nappe continue.

2. Appareil selon la revendication 1, comprenant en

outre :

une pluralité de rouleaux (60-66; 160 ; 302
-312) agencés en vue d’une rotation coopéran-
te, chacun de ladite pluralité de rouleaux ayant
une premiéere extrémité circulaire (68-74), une
deuxieme extrémité circulaire (76-82) et une
surface intermédiaire cylindrique (174), ladite
pluralité de rouleaux étant positionnée de ma-
niére a définir une pluralité correspondante de
lignes de contact, ladite nappe continue étant
traitée a travers au moins deux de ladite pluralité
de lignes de contact, et au moins un premier
rouleau (60 ; 302) de ladite pluralité de rouleaux
ayant au moins un vide formé dans ladite surfa-
ce intermédiaire cylindrique, prévue en tant que
ladite surface de support; des premier et
deuxiéme panneaux d'étanchéité (108, 110)
pour engager les premiéere et deuxiéeme extré-
mités circulaires de chacun de ladite pluralité de
rouleaux, lesdits premier et deuxiéme panneaux
d'étanchéité et ladite pluralité de rouleaux défi-
nissant ladite chambre pressurisée (112 ; 336);
et

ladite membrane (20 ; 360) étant structurée et
adaptée pour communiquer avec ladite cham-
bre pressurisée et ledit au moins un vide pour
appliquer une force de pression mécanique sur
ladite nappe continue.

Appareil selon la revendication 2,

dans lequel ladite pluralité de lignes de contact com-
porte une ligne de contact d’entrée formant ladite
entrée (100 ; 320) et une ligne de contact de sortie
formant ladite sortie (102 ; 328), et dans lequel ladite
membrane (20 ; 360) est structurée et adaptée pour
faciliter le scellement de ladite chambre (112 ; 336)
au niveau de ladite ligne de contact d’entrée et de
ladite ligne de contact de sortie, et dans lequel ladite
ligne de contact d’entrée, ladite membrane passant
circonférentiellement autour dudit premier rouleau
(60 ; 302), et ladite ligne de contact de sortie sont
combinées pour former effectivement une ligne de
contact unique prolongée (115 ; 364) pour appliquer
ladite force de pression mécanique sur ladite nappe
continue.

Appareil selon la revendication 2,
dans lequel ledit au moins un vide comprend au

moins une gorge, un trou et/ou un pore.

Appareil selon la revendication 4,
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dans lequel ladite source de pression différentielle
(125) est en liaison fluidique avec ledit vide pour éva-
cuer ledit vide.

Appareil selon la revendication 2,
dans lequel ladite membrane (20 ; 360) a une épais-
seur de 2,54 mm (0,1 pouce) ou moins.

Appareil selon la revendication 1,

dans lequel ladite perméabilité est déterminée par
au moins une dimension, une forme, une fréquence
et/ou un motif d’'une pluralité de trous dans ladite
membrane (20 ; 360).

Appareil selon la revendication 7,
dans lequel lesdits trous sont des trous formés au
laser.

Appareil selon la revendication 2,

comprenant en outre une couche de support de nap-
pe (142 ; 361) positionnée de maniére a venir en
contact avec ladite surface intermédiaire cylindrique
(174) dudit premier rouleau (60 ; 302) et a venir en
contact avec ledit deuxieme coté (146 ; 372) de la-
dite nappe continue (140 ; 314).

Appareil selon la revendication 9,

dans lequel au moins I'un de ladite pluralité de rou-
leaux (60-66 ; 160 ; 302-312) comporte en outre des
premiere et deuxiéme surfaces d’extrémité cylindri-
ques (166, 168) adjacentes aux premiere et deuxie-
me extrémités circulaires (68-82), respectivement,
ladite surface intermédiaire cylindrique (174) ayant
une circonférence inférieure a une circonférence
desdites premiére et deuxieme surfaces d’extrémité
cylindriques, ladite surface intermédiaire cylindrique
recevant une largeur de ladite couche de support de
nappe (142 ; 361), de ladite nappe continue (140,
314) et de ladite membrane (20 ; 360).

Appareil selon la revendication 9,

danslequel ladite couche de support de nappe (142 ;
361) comprend une couche de feutre ayant une
épaisseur de 2,54 mm (0,1 pouce) ou moins.

Appareil selon la revendication 9,

danslequel ladite couche de support de nappe (142 ;
361) comprend une couche hydrophobe positionnée
a c6té d'une couche de feutre, et positionnée en
outre a coté duditdeuxieéme coté (146 ; 372) de ladite
nappe continue (140 ; 314).

Appareil selon la revendication 9,

danslequel ladite couche de support de nappe (142 ;
361) comprend une couche de feutre intégrée a une
couche hydrophobe.

Appareil selon la revendication 2,
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dans lequel au moins I'un de ladite pluralité de rou-
leaux (60-66 ; 160 ; 302-312) comporte en outre des
premiére et deuxieéme surfaces d’extrémité cylindri-
ques (166, 168) adjacentes aux premiere et deuxie-
me extrémités circulaires (68-82), respectivement,
ladite surface intermédiaire cylindrique (174) ayant
une circonférence inférieure & une circonférence
desdites premiére et deuxieéme surfaces d’extrémité
cylindriques, ladite surface intermédiaire cylindrique
recevant une largeur de ladite membrane (20 ; 360).

Appareil selon la revendication 14,

dans lequel lesdits au moins deux de ladite pluralité
de rouleaux (60-66 ; 160 ; 302-312) sont des rou-
leaux a capuchon et au moins deux de ladite pluralité
de rouleaux sont des rouleaux principaux, un diame-
tre desdits rouleaux principaux dépassant un diame-
tre desdits rouleaux a capuchon.

Appareil selon la revendication 14,

dans lequel ledit au moins un de ladite pluralité de
rouleaux (60-66 ; 160 ; 302-312) comprend en outre
une premiére surface annulaire inclinée (170) qui
assure une transition entre ladite surface intermé-
diaire cylindrique (174) et ladite premiéere surface
d’extrémité cylindrique (166), et une deuxieme sur-
face annulaire inclinée (172) qui assure une transi-
tion entre ladite surface intermédiaire cylindrique
(174) et ladite deuxiéme surface d'extrémité cylin-
drique (168), les premiére et deuxiéme surfaces an-
nulaires inclinées définissant un chemin de guidage
pour ladite nappe continue (140 ; 314) et ladite mem-
brane (20 ; 360).

Appareil selon la revendication 16,

dans lequel ladite membrane (20 ; 360) comporte
une paire de bords extérieurs longitudinaux effilés
(20A, 20B) qui viennent en contact avec les premiéere
et deuxieme surfaces annulaires inclinées (170,
172).

Appareil selon la revendication 16,

comprenant en outre une couche de support de nap-
pe (142 ;361) interposée entre ladite nappe continue
(140 ; 314) et ledit au moins un de ladite pluralité de
rouleaux (60-66 ; 160 ; 302 -312), ladite couche de
support de nappe comportant une paire de bords
extérieurs effilés (142A, 142B) qui viennent en con-
tact avec les premiere et deuxieme surfaces annu-
laires inclinées (170, 172).

Appareil selon la revendication 2,

dans lequel ladite pluralité de rouleaux (60-66) com-
prend un premier rouleau principal (60), un deuxie-
me rouleau principal (62), un premier rouleau a ca-
puchon (64) et un deuxieme rouleau a capuchon
(66), un premier diametre dudit premier rouleau prin-
cipal (60) et un deuxieme diameétre dudit deuxieme
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rouleau principal (62) étant plus grands qu’un troi-
sieme diameétre dudit premier rouleau a capuchon
(64) et un quatrieme diameétre dudit deuxiéme rou-
leau & capuchon (66).

Appareil selon la revendication 19,

comprenant en outre un cadre (12), dans lequel les-
dits premier et deuxiéme rouleaux principaux (60,
62) sont attachés de maniére fixe et rotative audit
cadre (12) et sont positionnés en face I'un de 'autre
dans une relation sans contact, et dans lequel lesdits
premier et deuxiéme rouleaux a capuchon (64, 66)
sont montés de maniére mobile et rotative sur ledit
cadre (12), ledit premier rouleau a capuchon (64)
venant en contact avec lesdits premier et deuxieme
rouleaux principaux (60, 62) pour définir une premie-
re ligne de contact d’entrée (100) et une premiere
ligne de contact de sortie (104) et ledit deuxieme
rouleau a capuchon (66) venant en contact avec les-
dits premier et deuxiéme rouleaux principaux (60,
62) pour définir une deuxieme ligne de contact d’en-
trée (106) et une deuxieme ligne de contact de sortie
(102).

Appareil selon la revendication 19,

danslequel chacun desdits premier et deuxiéme rou-
leaux principaux (60, 62) et desdits premier et
deuxieme rouleaux a capuchon (64, 66) sont arran-
gés en paralléle dans leur étendue axiale, et dans
lequel au moins I'un desdits premier et deuxieme
rouleaux a capuchon (64, 66) est déplagable pour
ajuster une charge d’au moins I'un desdits premier
rouleau principal (60) et deuxiéme rouleau principal
(62).

Appareil selon la revendication 21,

dans lequel une quantité de ladite charge desdits
premier et deuxieme rouleaux principaux (60, 62)
est associée a une pression dans ladite chambre
(112).

Appareil selon la revendication 21,

dans lequel ladite charge comporte une charge in-
clinée et une charge supplémentaire proportionnelle
a une pression dans ladite chambre (112).

Appareil selon la revendication 2,

dans lequel ladite pluralité de rouleaux (302-312)
conjointement avec lesdits premier et deuxieme
panneaux d'étanchéité (108, 110), définit une pre-
miére chambre (336) et une deuxiéme chambre
(338).

Appareil selon la revendication 24,

dans lequel ladite premiére chambre (336) est en
liaison fluidique avec ladite premiére source de pres-
sion (340) et ladite deuxieme chambre (338) est en
liaison fluidique avec une deuxiéme source de pres-
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sion (344), et dans lequel ladite premiere chambre
(336) est pressurisée a une premiére pression et la-
dite deuxieme chambre (338) est pressurisée a une
deuxieme pression différente de ladite premiére
pression.

Appareil selon la revendication 25, dans lequel ladite
nappe continue (314) se déplace atravers ladite pre-
miére chambre (336) et ladite deuxieme chambre
(338) dans une direction allant de ladite premiére
chambre (336) a ladite deuxieme chambre (338), et
dans lequel ladite deuxieéme pression est supérieure
a ladite premiere pression.

Appareil selon la revendication 24,

comprenant en outre un dispositif de commande de
température (374) connecté aladite premiére cham-
bre (336) et ladite deuxieme chambre (338), et dans
lequel ladite premiere chambre (336) est comman-
dée a une premiére température et ladite deuxiéme
chambre (338) est commandée a une deuxieme
température différente de ladite premiere tempéra-
ture.

Appareil selon la revendication 27,

dans lequel ladite nappe continue (314) se déplace
a travers ladite premieére chambre (336) et ladite
deuxieme chambre (338) dans une direction allant
de ladite premiére chambre (336) a ladite deuxieme
chambre (338) et dans lequel ladite deuxieme tem-
pérature est supérieure a ladite premiére tempéra-
ture.

Appareil selon la revendication 24,

dans lequel ladite premiére chambre (336) est char-
gée avec un premiére matériau et ladite deuxieme
chambre (338) est chargée avec un deuxieme ma-
tériau différent dudit premier matériau.

Appareil selon la revendication 2,

comprenant en outre un conduit (158) qui s'étend
depuis au moins 'un desdits premier et deuxieme
panneaux d'étanchéité (108, 110) dans ladite cham-
bre (112) pour distribuer ledit écoulement fluidique.

Appareil selon la revendication 2,

dans lequel ladite pluralité de rouleaux (60-66) com-
porte un premier rouleau principal (60), un deuxiéme
rouleau principal (62), un premier rouleau a capu-
chon (64) et un deuxiéme rouleau a capuchon (66)
qui sont agencés de maniére a former quatre lignes
de contact (100-106), et dans lequel ledit premier
rouleau principal (60) ne vient pas en contact avec
ledit deuxiéme rouleau principal (62), et dans lequel
ladite nappe continue (140) est acheminée de ma-
niére a passer a travers toutes les quatre lignes de
contact (100-106).
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Appareil selon la revendication 2,

dans lequel lesdits premier et deuxieme panneaux
d’étanchéité (108, 110) sont flexibles et ont une for-
me adaptée & la forme desdites premiére et deuxié-
me extrémités cylindriques (166, 168), respective-
ment, de ladite pluralité de rouleaux (60-66 ; 160 ;
302-312).

Appareil selon la revendication 2,

comprenant en outre un premier joint d'étanchéité
(99 ; 148, 150) positionné entre ladite premiere ex-
trémité circulaire (68-74) de chacun de ladite plura-
lité de rouleaux (60-64) et ledit premier panneau
d’'étanchéité (108), et un deuxiéme joint d’étanchéité
(99 ; 148, 150) positionné entre ladite deuxiéme ex-
trémité circulaire (76-82) de chacun de ladite plura-
lité de rouleaux et ledit deuxieme panneau d’étan-
chéité (110).

Appareil selon la revendication 33,

dans lequel chacun desdits premier et deuxieme
joints d'étanchéité forme un joint d’étanchéité méca-
nique (99).

Appareil selon la revendication 33,

dans lequel chacun des premier et deuxieme joints
d’'étanchéité forme un joint d’étanchéité fluide (148,
150).

Appareil selon la revendication 33,

dans lequel chacun des premier et deuxieme joints
d’'étanchéité (148, 150) comporte des cavités pres-
surisées.

Appareil selon la revendication 33,

dans lequel ledit premier joint d’étanchéité (99 ; 148,
150) est monté sur la premiére extrémité circulaire
(68-74) de chacun de ladite pluralité de rouleaux
(60-64) et dans lequel ledit deuxiéme joint d'étan-
chéité (99 ; 148, 150) est monté sur la deuxiéme
extrémité circulaire (76-82) de chacun de ladite plu-
ralité de rouleaux (60-64).

Appareil selon la revendication 2,

comprenant en outre au moins une barre de tension-
nement (113) ayant une premiere extrémité et une
deuxiéme extrémité, ladite premiére extrémité étant
connectée audit premier panneau d'étanchéité (108)
et ladite deuxiéme extrémité étant connectée audit
deuxiéme panneau d’étanchéité (110).

Appareil selon la revendication 2, comprenant en
outre un dispositif de commande de température
(120, 126 ; 374) connecté a ladite chambre (112 ;
336, 338) pour commander la température de la
chambre.

Appareil selon la revendication 2, dans lequel ladite
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chambre (111 ; 336, 338) est pressurisée a un ni-
veau supérieur a 206,84-103 Pa (30 psi).

Appareil selon la revendication 1, comprenant en
outre le fait que :

ladite nappe continue (140 ; 370) et ladite mem-
brane (20 ; 36 0) entrent dans ladite chambre
(112 ; 336, 338 ; 454 ; 474) au niveau de ladite
entrée (100 ; 320 ; 456 ; 476) et sortent de ladite
chambre au niveau de ladite sortie (102 ; 328 ;
458 ; 478).

Appareil selon la revendication 41, comprenant en
outre le fait que :

ladite chambre (454 ; 474) est partiellement dé-
finie par un boitier en forme de U (460) en liaison
fluidique avec ladite premiére source de pres-
sion (124) ;

une structure de support (160 ; 480) comporte
ladite surface de support (174 ; 482) en commu-
nication fluidique avec ladite source de pression
différentielle, laquelle structure de support est
prévue pour s’engager avec ledit botitier en for-
me de U (460) pour définir partiellement ladite
chambre, et pour définir ladite entrée (456 ; 476)
et ladite sortie (458 ; 478), ladite membrane (20)
et ladite nappe continue (140) étant traitées a
travers ladite entrée (456 ; 476) et ladite sortie
(458 ; 478), ladite surface de support (174 ; 482)
de ladite structure de support (160, 480) sup-
portant ledit deuxiéme cété (146) de ladite nap-
pe continue (140).

Appareil selon la revendication 42,

dans lequel ladite structure de support comprend un
rouleau (160) et ladite surface de support (174) com-
porte au moins un vide.

Appareil selon la revendication 42,
dans lequel ladite structure de support comprend un
sabot de support (480).

Appareil selon la revendication 44, dans lequel ledit
sabot de support (480) comprend 'une parmi une
pluralité de lames de support et une pluralité de pla-
ques de support.

Appareil selon la revendication 44,
dans lequel ledit sabot de support (480) est une
structure unitaire.

Appareil selon la revendication 42,

comprenant en outre une couche de support inter-
posée entre ladite surface de support (482) de ladite
structure de support (480) et ledit deuxieme c6té de
ladite nappe continue (140).
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48. Appareil selon la revendication 41,

dans lequel ledit fluide est de l'air.

49. Appareil selon la revendication 2, comprenant en

outre le fait que :

ladite pluralité de rouleaux (302-312) comporte
une pluralité de rouleaux principaux (302, 204)
et une pluralit¢ de rouleaux & capuchon
(306-312) positionnés de maniére a définir une
pluralité de lignes de contact de rouleaux inter-
nes (320, 330) et une pluralité de lignes de con-
tact de rouleaux externes (322, 328) et qu'une
portion de ladite pluralité de rouleaux (302-312)
a au moins un vide formé dans ladite surface
intermédiaire cylindrique (174) ;

lesdits premier et deuxieme panneaux d'étan-
chéité (108, 110) et ladite pluralité de rouleaux
(302-312) définissent une pluralité de chambres
(336, 338) ;

au moins une premiére source de pression (340,
344) est en liaison fluidique avec chacune de
ladite pluralité de chambres (336, 338) pour
pressuriser ladite pluralité de chambres (336,
338) ; et

ladite au moins une membrane semi-perméable
(360) est structurée et adaptée pour engager
une portion de ladite pluralité de lignes de con-
tact de rouleaux d’entrée (320), pour communi-
quer hydrauliguement avec ladite surface inter-
médiaire cylindrique (174) d’'une portion de la-
dite pluralité de rouleaux principaux (302, 304)
et pour engager une portion de ladite pluralité
de lignes de contact de rouleaux externes (328)
pour définir une pluralité de lignes de contact
prolongées (364, 366).

50. Appareil selon la revendication 49,

danslequel une premiére ligne de contact prolongée
(364) de ladite pluralité de lignes de contact prolon-
gées (364, 366) est située dans une premiere cham-
bre (336) de ladite pluralité de chambres (336, 338)
et une deuxiéme ligne de contact prolongée (366)
de ladite pluralité de lignes de contact prolongées
(364, 366) est située dans une deuxiéme chambre
(338) de ladite pluralité de chambres (336, 338).

51. Appareil selon la revendication 49,

dans lequel ladite pluralité de lignes de contact pro-
longées (364, 366) comporte au moins deux lignes
de contact prolongées de longueurs différentes.

52. Appareil selon la revendication 49,

dans lequel ladite pluralité de chambres (336, 338)
comporte une premiere chambre (336) et une
deuxiéme chambre (338), et dans lequel ladite pre-
miére chambre (336) est pressurisée a une premiere
pression et ladite deuxieme chambre (338) est pres-

10

15

20

25

30

35

40

45

50

55

23

EP 1 088 934 B1

53.

54.

55.

56.

57.

44

surisée a une deuxieme pression différente de ladite
premiére pression.

Appareil selon la revendication 52,

dans lequel ladite au moins une membrane (360) se
déplace a travers ladite premiére chambre (336) et
ladite deuxieme chambre (338) dans une direction
allant de ladite premiére chambre (336) a ladite
deuxieme chambre (338), et dans lequel ladite
deuxiéme pression est supérieure a ladite premiére
pression.

Appareil selon la revendication 49,

dans lequel ladite pluralité de chambres (336, 338)
comporte une premiere chambre (336) et une
deuxiéme chambre (338), et comprenant en outre
un régulateur de température (374) connecté a ladite
premiere chambre (336) et a ladite deuxieme cham-
bre (338), et dans lequel ladite premiére chambre
(336) est commandée a une premiére température
et ladite deuxieme chambre (338) este commandée
aune deuxiéme température différente de ladite pre-
miére température.

Appareil selon la revendication 54,

dans lequel ladite au moins une membrane (360) se
déplace a travers ladite premiére chambre (336) et
ladite deuxieme chambre (338) dans une direction
allant de ladite premiére chambre (336) a ladite
deuxieme chambre (338), et dans lequel ladite
deuxiéme température est supérieure a ladite pre-
miére température.

Appareil selon la revendication 49,

dans lequel ladite pluralité de chambres (336, 338)
comporte une premiére chambre (336) et une
deuxiéme chambre (338) et dans lequel ladite pre-
miére chambre (336) est chargée avec un premiere
matériau et ladite deuxieme chambre (338) est char-
gée avec un deuxieme matériau différent dudit pre-
mier matériau.

Appareil selon la revendication 49,

dans lequel ladite pluralité de rouleaux principaux
(302, 304) comporte un premier rouleau principal
(302) définissant une portion d’'une premiére cham-
bre (336) et un deuxiéme rouleau principal (304) dé-
finissantune portion d'une deuxiéme chambre (338),
chacun desdits premier rouleau principal (302) et
deuxiéme rouleau principal (304) ayant au moins un
vide formé dans ladite surface intermédiaire cylin-
drique (174), et dans lequel ladite au moins une
membrane semi-perméable comporte une premiére
membrane (360) et une deuxiéme membrane (362),
et ladite pluralité de lignes de contact prolongées
(364, 366) comportant une premiere ligne de contact
prolongée (364) située dans ladite premiere cham-
bre (336) et une deuxiéme ligne de contact prolon-
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gée (366) située dans ladite deuxieme chambre
(338), unfluide s’écoulant & travers ladite nappe con-
tinue (314) dans une premiéere direction au niveau
de ladite premiére ligne de contact prolongée (364)
et ledit fluide s’écoulant a travers ladite nappe con-
tinue (314) dans une deuxiéme direction opposée a
ladite premiére direction au niveau de ladite deuxie-
me ligne de contact prolongée (366), ladite premiére
membrane (360) communiquant avec ladite premié-
re chambre (336) et ledit premier rouleau (302) pour
appliquer une force de pression mécanique a ladite
nappe continue (314) dans ladite premiéere direction
et ladite deuxieme membrane (362) communiquant
avec ladite deuxieme chambre (366) et ledit deuxié-
me rouleau principal (304) pour appliquer une force
de pression mécanique a ladite nappe continue
(314) dans ladite deuxiéme direction.

Appareil selon la revendication 57,

dans lequel ladite nappe continue (314) est position-
née entre ladite premiére membrane (360) et ladite
deuxieme membrane (362) de maniére a étre regue
dans ladite premiére ligne de contact prolongée
(364) et ladite deuxieme ligne de contact prolongée
(366).

Appareil selon la revendication 58,

comprenant en outre une premiére couche de sup-
portde nappe (361) et une deuxieme couche de sup-
port de nappe (363), ladite premiére couche de sup-
port de nappe (361) étant positionnée entre ladite
nappe continue (314) et ledit premier rouleau prin-
cipal (302) et ladite deuxiéme couche de support de
nappe (363) étant positionnée entre ladite nappe
continue (314) et ledit deuxieme rouleau principal
(304).

Appareil selon la revendication 59,

dans lequel ladite premiére ligne de contact prolon-
gée (364) est associée a une premiere chambre
(336) de ladite pluralité de chambres (336, 338) et
ladite deuxieme ligne de contact prolongée (366) est
associée a une deuxieme chambre (338) de ladite
pluralité de chambres (336, 338).

Appareil selon la revendication 49,
dans lequel ledit au moins un vide comprend au
moins une gorge, un trou et/ou un pore.

Appareil selon la revendication 49,
dans lequel ladite pluralité de rouleaux (302-312)
comprend six rouleaux.
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