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Description

[0001] This invention relates to a process for making
products such as paper or tissue from pulp or other fiber-
containing material, and more particularly to a process
for recovering and recirculating usable fibers contained
in water produced in such a process.

[0002] The manufacture of products such as paperand
tissue uses fibrous material such as wood pulp, which is
processed in a known manner to produce the desired
end product In a paper or tissue making process, the pulp
is applied to a screen or papermaking fabric from a head-
box, and water is pressed out of the pulp in a known
manner to form the paper or tissue, which is dried and
formed into a roll. The water that is pressed out of the
pulp is commonly known as white water, and typically
includes small particles of fines and ash material which
pass through the fabric along with the water. In addition,
the white water inevitably includes a quantity of usable
fibers that pass through or around the papermaking fab-
ric, which are wasted if the white water is discarded. This
is a recognized problem in the tissue industry, and has
resulted in the development of systems that recirculate
the white water back into the pulp supply system, to re-
circulate the usable fibers. However, such systems also
recirculate the fines and ash material. This is acceptable
in a papermaking process, in which the fines and ash
material can be incorporated into the paper. However,
the presence of such material is very detrimental in a
tissue making process, in that the small particles of ma-
terial inhibit drainage. Accordingly, simple recirculation
systems are undesirable in a tissue making process,
since the undesirable fines and ash are simply continu-
ously recirculated in the process. Certain screen sys-
tems, which employ a stationary screen, have been de-
veloped in an effort to separate the usable fibers from
the fines and ash. Typically, fibers retained on the screen
are intermittently doctored off the screen and recirculated
in the pulp supply system. Because such systems nec-
essarily use screens with small openings, there is a sig-
nificant tendency for the screen openings to plug or "blind
over" due to the buildup of material in the openings. Ac-
cordingly, many known systems either do not function
properly for this reason, or require a great deal of main-
tenance to keep the screen openings from plugging.
[0003] DE-A-2924794, upon which the pre-character-
izing clause of claim 1 is based, discloses a system for
separating fluid-borne material from a fluid that carries
particulate matter along with the material, comprising: a
screen arrangement including a support and a screen,
with drainage passages, wherein the screen defines an
interior and an outlet, a fluid supply arrangement config-
ured to direct the fluid outwardly from within the interior
of the screen onto the inner surface of the screen, where-
in the fluid impinges on the inner surface of the screen
at one or more impingement locations, wherein the drain-
age passages are sized to retain the material on an inner
surface defined by the screen and to allow the particulate
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matter to pass through the drainage passages; and
means interconnected with the support for imparting
movement to the screen, wherein movement of the
screen varies the one or more impingement locations
while the fluid is directed outwardly onto the inside sur-
face of the screen by the fluid supply arrangement.
[0004] Another fibre recovery system which utilizes a
flexible screen is disclosed in US-A-4477359.

[0005] Itis an object of the present invention to provide
an effective system for recovering usable fibers from
white water in a papermaking system, in order to enable
usable fibers to be recirculated into the system without
recirculating the undesirable unusable material such as
fines and ash commonly found in papermaking white wa-
ter. It is another object of the invention to provide such
as a system which involves little modification to an exist-
ing papermaking circulation system, while enabling re-
covery of usable fibers from white water and recirculating
the usable fibers for use. It is a further object of the in-
vention to provide such a system which requires little
maintenance and which is relatively simple in its compo-
nents, construction and operation, to enable the system
to be installed and operated at a relatively low cost so as
to justify recovery and recirculation of usable fibers from
the white water. It is a further object of the invention to
replace ineffective existing recovery systems with a re-
covery system that provides a clean supply of material
to the forming fabric to enable more efficient operation
of the system.

[0006] According to a first aspect of the present inven-
tion there is provided a system for separating fluid-borne
material from a fluid that carries particulate matter along
with the material, comprising: a screen arrangement in-
cluding a support and a screen, with drainage passages,
wherein the screen defines an interior and an outlet, a
fluid supply arrangement configured to direct the fluid
outwardly from within the interior of the screen onto the
inner surface of the screen, wherein the fluid impinges
on the inner surface of the screen at one or more im-
pingement locations, wherein the drainage passages are
sized to retain the material on an inner surface defined
by the screen and to allow the particulate matter to pass
through the drainage passages; and means intercon-
nected with the support for imparting movement to the
screen, wherein movement of the screen varies the one
or more impingement locations while the fluid is directed
outwardly onto the inside surface of the screen by the
fluid supply arrangement; characterised in that the
screen is suspended from the support, is constructed of
a flexible and pliable screen material formed of a series
of interwoven strands that define the drainage passages;
and is configured to deflect outwardly at the one or more
impingement locations, wherein the outward deflection
of the screen upon movement of the screen past the one
or more impingement locations functions to vary the con-
figuration of the drainage passages to dislodge any par-
ticulate matter located within the drainage passages, and
wherein pressure applied by the fluid supply arrangement
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at the one or more impingement locations functions to
force the particulate matter located within the drainage
passages through the drainage passages so as to pre-
vent buildup of particulate matter within the drainage pas-
sages.

[0007] The present invention further provides a meth-
od of separating fluid-borne material from a fluid that car-
ries particulate matter along with the material, comprising
the steps of: directing the fluid onto a surface of a flexible
screen, wherein the screen defines drainage passages
sized to retain the material on the surface of the screen
and wherein the drainage passages allow fluid and par-
ticulate matter contained within the fluid to pass through
the screen, wherein the screen is supported by a support
arrangement that is configured to provide outward de-
flection of the screen where the fluid is directed onto the
surface of the screen; and causing movement of the
screen while directing the fluid onto the surface of the
screen so as to vary the location at which the fluid is
directed onto the surface of the screen, wherein the
movement of the screen combined with the outward de-
flection of the screen is operable to alter the configuration
of the drainage passages of the screen to dislodge par-
ticulate matter contained within the drainage passages,
wherein pressure applied to the surface of the screen by
the fluid is operable to force particulate matter contained
within the drainage passages through the drainage pas-
sages to prevent buildup of particulate matter within the
screen passages.

[0008] Inaccordance with the presentinvention, afiber
recovery system for a tissue or papermaking process uti-
lizes a filter or screen, onto which white water from the
process is directed at a location downstream of a white
water collection vessel forming a part of the papermaking
system. The screen is sized so as to allow water contain-
ing the undesirable or unusable components of the white
water, such as fines and ash, to pass through the screen
while retaining usable fibers on the screen. The water
containing the undesirable or unusable material is routed
to a wastewater treatment facility, in a conventional man-
ner, and the cleaned water can then be resupplied to the
system. The screen, onto which the white water is direct-
ed, is formed of a flexible and pliable screening material,
which may be the same type of material as is commonly
employed as the fabric in a tissue or papermaking sys-
tem. The screen is supported in a manner such that the
screen is maintained relatively loose and flexible, e.g. by
suspending the screen from a frame. The screen is sub-
jected to motion as the white water is directed onto the
screen, which results in flexing of the material of the
screen, to provide a self-cleaning action of the screen
that prevents plugging and blinding of the screen open-
ings. The invention contemplates several different ar-
rangements for supporting and imparting motion to the
screen, and for directing the white water onto the screen.
In all versions, the white water is applied to an interior
area defined by the screen, and the usable fibers are
collected on the inner surface of the screen. The screen
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is configured to direct the usable fibers to an open dis-
charge area, where the usable fibers are discharged from
the screen. The usable fibers are then returned to the
system and incorporated into the fibrous material sup-
plied to the headbox, for subsequent application to the
tissue or papermaking fabric.

[0009] Various other features, objects and advantages
of the invention will be made apparent from the following
description taken together with the drawings.

[0010] In order that the invention may be understood,
there will now be described some embodiments thereof,
given by way of example, reference being made to the
accompanying drawings, in which:

Fig. 1 is a side elevation view, partially in section,
showing one embodiment of a fiber recovery system
in accordance with the present invention;

Fig. 2 is a partial section view taken along line 2-2
of Fig, 1, showing the screen at rest;

Fig. 3 is a view similar to Fig. 2, showing operation
of the system and rotational movement of the screen;
Figs. 4 and 5 are views similar to Fig. 3, showing
alternative arrangements for directing the white wa-
ter onto the screen;

Fig. 6 is a view similar to Fig. 1, showing an alterna-
tive embodiment of the fiber recovery system of the
present invention;

Fig. 7 is a section view taken along line 7-7 of Fig. 6;
Fig. 8 is a partial side elevation view of the lower end
of the screen incorporated in the fiber recovery sys-
tem illustrated in Fig. 6, with reference to line 8-8 of
Fig. 6;

Fig. 9 is an enlarged partial section view illustrating
an alternative white water supply arrangement for
the fiber recovery system illustrated in Fig. 6;

Fig. 9A is a view similar to Fig. 6, showing another
alternative embodiment of the fiber recovery system
of the present invention, incorporating the white wa-
ter supply arrangement as illustrated in Fig. 9;

Fig. 10 is an isometric view illustrating another em-
bodiment of a fiber recovery system in accordance
with the present invention;

Fig. 11 is a section view taken along line 11-11 of
Fig. 10;

Figs. 12A and 12B are views similar to Fig. 11, show-
ing the screen being subjected to mation for cleaning
of the screen and for discharging collected fibers
from the discharge area of the screen;

Fig. 13 is a section view taken along line 13-13 of
Fig. 11, showing one embodiment for directing the
white water onto the screen;

Figs. 14-18 are views similar to Fig. 13, showing al-
ternative embodiments for directing the white water
onto the screen and for imparting motion to the
screen;

Figs. 19 and 20 are partial side elevation views illus-
trating two different discharge arrangements for a
screen configured as shown in Fig. 11;
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Fig. 21 is aview illustrating the discharge area of the
supply conduit which directs the white water onto the
screen in an embodiment such as illustrated in Fig.
10;

Fig. 22 is a view similar to Fig. 21, showing a flow
deflector at the discharge of the supply conduit;
Fig. 23 is a section view taken along line 23-23 of
Fig. 22;

Figs. 24A and 24B are views similar to Fig. 21, show-
ing alternative arrangements at the discharge of the
supply conduit for altering the path of the white water
as it is directed toward the screen;

Figs. 25-27 are views illustrating different opening
configurations for a supply conduit, for use in direct-
ing the white water onto the screen;

Fig. 28 is a schematic representation of a papermak-
ing process incorporating the fiber recovery system
of the present invention;

Fig. 29 is an elevation view of the screen material
used to form the screen incorporated into the fiber
recovery system of the present invention;

Fig. 30 is a cross-sectional view of the screen ma-
terial shown in Fig. 29;

Fig. 31isaviewsimilarto Fig. 30, showing the screen
material in a deformed or arcuate configuration such
as occurs when white water is directed onto the
screen in operation;

Fig. 32 is an enlarged cross-sectional view of a por-
tion of the screen material as illustrated in Fig. 30;
and

Fig. 33 is an enlarged cross-sectional view of a por-
tion of the screen material as illustrated in Fig. 31.

DETAILED DESCRIPTION OF THE INVENTION

[0011] Figs. 1-3 illustrate a first embodiment of a fiber
recovery system, shown generally at 30, in accordance
withthe presentinvention, which is particularly well suited
for use in a tissue making process. Generally, fiber re-
covery system 30 includes a screen 32 suspended from
a frame 34 and configured to define a discharge opening
36, in combination with a white water supply system 38
which is operable to direct white water from a papermak-
ing system onto a surface of screen 32. Fiber recovery
system 3 0 also includes an upwardly open fiber collec-
tion vessel or tank 40 located below discharge opening
36 of screen 32, and an upwardly open waste water col-
lection vessel or tank 42.

[0012] Screen 32 is formed of a flexible and pliable
screening material, and is frustoconical in shape. The
material of screen 32 may be of the same type that is
used as the fabric in a tissue making process. Repre-
sentatively, the material of screen 32 is a screen material
such as is available from Albany International, Appleton,
Wire Division, Appleton, Wisconsin under Model No. M-
Weave, Duraform, Z-76 which is a five shed tissue mak-
ing screen material having a strand count of 3.3/mm
(84/in.) (M.D.), 3.3/mm (78/in.) (C.D.), a permeability of
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730 CFM and a caliper of 0.41 mm (0.016 inches). It is
understood that this type of screen material is represent-
ative of various types of screen material that may be em-
ployed, depending upon the size of fibers to be collected
as well as various other operating parameters. For ex-
ample, the strand size, count and weave pattern of the
screen material may vary from the illustrated embodi-
ment. The function of the flexibility and pliability of screen
32 will later be explained.

[0013] The upper end of screen 32 is secured to frame
34, sothat screen 32 is suspended from frame 34. Frame
34 includes an outer peripheral frame member 44, which
is generally circular, and to which the upper end of screen
32 is connected. Frame 34 further includes a series of
radial spokes 46 that extend between outer frame mem-
ber 44 and a hub 48. A mounting member 50 is secured
to any satisfactory upper support member 52, and in-
cludes arotatable shaft 54 to which hub 48 is connected.
In this manner, frame 34 and screen 32 are rotatable
about a longitudinal axis of rotation defined by the longi-
tudinal axis of screen 32, which is coincident with the
longitudinal axis of shaft 54.

[0014] Screen 32 is configured such that its sides are
oriented at an angle of approximately 30° from vertical,
so as to define an included angle of approximately 60°.
Representatively, screen 32 defines an upper diameter
of approximately 48 inches, where screen 32 is connect-
ed to outer frame member 44, and discharge opening 36
has a diameter of approximately 7 inches. The height of
screen 32 is approximately 41 inches. These dimensions
are believed to provide sufficient throughput to accom-
modate the amount of white water generated in most
tissue making operations. It is understood that these di-
mensions and angles are provided to illustrate one em-
bodiment of screen 32 and frame 34 which have been
found to provide satisfactory results, and that other di-
mensions and angles may also be found to function sat-
isfactorily. For example, the size of screen 32 may be
increased to accommodate a larger volume of white wa-
ter that may be generated in higher volume tissue making
operations.

[0015] White water supply system 38 is operable to
direct white water from a papermaking process onto the
inside surface of screen 32. As shown in Figs. 1-3, white
water supply system 38 is in the form of a series of up-
wardly extending conduits 58, which are centered on a
longitudinal axis coincident with the longitudinal axis of
screen 32. Each conduit 58 is provided with a series of
spaced openings 60 along its length, and is closed at its
upper end. Representatively, each conduit 58 has an in-
side diameter of 76 mm (3.0 inches), although it is un-
derstood that any other satisfactory conduit size may be
employed. Conduits 58 extend through brackets 62,
which function to maintain the position of conduits 58
relative to each other. Openings 60 in each conduit 58
are arranged in a linear fashion. The line of openings 60
in each conduit 58 is radially oriented so as to face in a
direction perpendicular to the facing direction of the line
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of openings 60 in the adjacent conduit 58. As shown in
Fig. 2, each line of openings 60 is oriented so as to face
in a direction parallel to and laterally offset from a radius
of screen 32. In this manner, each line of openings 60
functions to direct white water onto the inner surface of
screen 32 in a direction generally indicated by an arrow
64 (Fig. 2), so that white water impinging on the inner
surface of screen 32 applies both a radial force and a
tangential force to the inside surface of screen 32. Rep-
resentatively, each opening 60 is circular in shape, and
has a diameter of approximately 9.5 mm (0.375 inches)
although it is understood that any other shape and trans-
verse dimension may be employed.

[0016] Conduits 58 extend through a bottom wall 68
defined by fiber collection tank 40, and through a bottom
wall 70 defined by waste water collection tank 42. Open-
ings are formed in tank bottom walls 68 and 70 to ac-
commodate passage of conduits 58 therethrough, and
appropriate fluid-tight seals are provided between con-
duits 58 and tank bottom walls 6 8, 70. Alternatively, con-
duits 58 may be routed laterally outwardly between dis-
charge opening 36 and fiber collection tank 40, to avoid
the difficulties and maintenance associated with sealing
between conduits 5 8 and walls 68, 70.

[0017] Inoperation, fiber recovery system 30 functions
as follows to recover usable fibers from papermaking
white water, which is supplied through conduits 58. The
white water is directed toward the inside surfaces of
screen 32 by emission through openings 60 of conduits
58. Each line of openings 60 forms a series of linear white
water shower streams, so that white water is applied to
the inside surfaces of screen 32 generally in a pattern
shown at 72. The tangential component of the force with
which each shower of white water strikes the inside sur-
face of screen 32 functions to impart rotation to screen
32 about its longitudinal axis, by rotation of shaft 54 rel-
ative to mounting member 50. The speed of rotation of
screen 32 is dependent upon the amount of force applied
by each shower of white water, which is proportional to
the pressure of the white water in conduits 58, as well as
the angle of the white water shower streams. Represent-
atively, it has been found that satisfactory operation is
obtained by maintaining a low pressure of (e.g. 5 psi) in
conduits 58 functions to apply a force to screen 32 which
causes screen 32 to rotate at a speed of approximately
40 rpm.

[0018] The openings of screen 32 are sized to retain
usable fibers on the inside surface of screen 32, and to
allow water and waste material contained within the white
water, such as fines and ash, to pass through the open-
ings of screen 32. The waste water passes through
screen 32 to the exterior of screen 32, and falls by gravity
into waste water collection tank 42. The waste water may
also travel down the outside surfaces of screen 32. If
desired, a shirt is provided at the lower end of screen 32
so as to direct the waste water outwardly into waste water
collectiontank 42. The waste water is then routed through
a waste water outlet 74 of waste water collection tank 42
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to a waste water treatment system, where the solids are
removed and the cleaned water can be recirculated into
the papermaking process.

[0019] The usable fibers contained within the white wa-
ter, which are retained on the inside surface of screen
32, travel downwardly on the inside surface of screen 32
toward discharge opening 36, by gravity. The layer of
usable fibers collected on the inside surface of screen
32isrepresentatively illustrated at 76. As the usable fiber
layer 76 travels downwardly on the inside surface of
screen 32, the centrifugal forces due to rotation of screen
32 function to expel additional water and waste material
through the openings of screen 32 as the usable fibers
advance toward discharge opening 36. In this manner,
the usable fibers that are discharged through discharge
opening 36 are of a relatively thick consistency, having
most of the waste water expelled therefrom. The usable
fibers are collected in fiber collection tank 40, and are
routed through a fiber discharge outlet 78 of collection
tank 40 to a pump, which recirculates the usable fibers
into the papermaking process. Alternatively, fiber recov-
ery system 30 may be installed above chest level, such
that gravity flow is employed in place of a pumping op-
eration to recirculate the usable fibers.

[0020] The white water may be applied to screen 32
in various other ways, and examples are illustrated in
Figs. 4 and 5. As shown in Fig. 4, two supply conduits
58 may be employed to apply the white water to screen
32 in place of the four conduits 58 as illustrated in Figs.
2 and 3. Again, the openings 60 in conduits 58 are ar-
ranged so as to be offset relative to the center of screen
32 and relative to radii of screen 32, to apply the showers
to screen 32 with a tangential force to impart rotation to
screen 32. Fig. 5 illustrates another embodiment, in
which white water is supplied through a single conduit
80, with a series of elbows 82 that provide the radial offset
of the shower to apply a tangential force to screen 32 so
as to impart rotation to screen 32.

[0021] While Figs. 1-5illustrate a certain embodiment
of the invention, it is understood that variations to this
version are possible and contemplated as being within
the scope of the present invention. For example, and
without limitation, it is contemplated that rotation to
screen 32 may be accomplished by use of a motor, to
ensure that screen 32 rotates at a desired speed. In a
version such as this, the white water showers are pref-
erably applied to the screen in aradial manner, to thereby
eliminate the tangential component of the force applied
by the shower. Further, while screen 32 has been illus-
trated as having a straight-sided frustoconical configura-
tion, it is also considered that the sides of screen 32 may
have a convex or concave configuration if desired. The
white water may also be applied to the inside surface of
the screen in any location and in any manner, and the
illustrated embodiments are understood to simply be rep-
resentative of a variety of ways by which the white water
may be applied. While the drawings illustrate the use of
four showers to apply white water to the screen, it is un-
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derstood that any desired number and size of showers
may be employed.

[0022] The flexibility of screen 32 enables screen 32
to deform fromits normal shape during operation as white
water is directed onto and strikes screen 32. As shown
in Fig. 3, the four showers applied to screen 32 function
to deflect the portions of the screen outwardly where the
white water showers are applied, to provide generally
convex arcuate side areas between the outwardly de-
formed areas. This flexibility and pliability of the screen
material provides a "self-cleaning" action of the screen,
in that the individual strands of screen material flex and
bend to prevent the build-up of material in the corners of
the screen openings, which can result in plugging of the
screen openings and "blinding" of the screen. Fiber re-
covery system 30 thus requires very little maintenance,
while providing an extremely effective and efficient sys-
tem for collecting usable fibers and separating out unus-
able material.

[0023] Figs. 6-8 illustrate an alternative embodiment
of a fiber recovery system, shown generally at 30°, which
is generally similar to fiber recovery system 30 as illus-
trated and described previously. Like reference charac-
ters will be used where possible to facilitate clarity.
[0024] In fiber recovery system 30, screen 32 is sus-
pended from frame 34 and has the same general config-
uration as described previously. In fiber recovery system
30’, the white water supply system, shown generally at
38’, differs somewhat from white water supply system 38
in that each conduit 58’ includes a lower section located
below bracket 62, and an upper section 83 which is an-
gled outwardly relative to the lower section. Upper sec-
tions 83 of conduits 58’ diverge in an upward direction,
and each upper section 83 is oriented substantially par-
allel to the side of screen 32 so that the streams of white
water discharged from openings 60 are applied in a sub-
stantially perpendicular direction to screen 32. This ori-
entation of conduit upper sections 83 functions to provide
a more efficient and direct application of white water to
the inside surface of screen 32. Alternatively, the white
water may be applied to the inside surface of screen 32
in a non-perpendicular orientation, such that the flow of
the white waterincludes aforce componentthatis parallel
to the plane of screen 32 when the white water strikes
the surface of screen 32. In the event the white water is
applied to the surface of screen 32 so as to include a
force component that is parallel to the plane of screen
32, i.e. in a non-perpendicular fashion, the parallel force
component of the white water has a tendency to deform
the drainage canals of the material of screen 32 from a
generally square or rectangular configuration to a dia-
mond-shaped configuration. This deformation of the
drainage canals of screen 32 further assists in providing
the self-cleaning action of screen 32 by preventing the
buildup of material in the corner regions of the drainage
canals.

[0025] Referring to Fig. 7, each conduit upper section
83 has two lines of openings 60. One of the lines of open-
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ings 60 is oriented so as to apply a line of white water
streams S; which is directed outwardly in a radial direc-
tion relative to the center of screen 32. Each conduit up-
per section 83 further includes an additional line of open-
ings 60 that is angled relative to the radially facing line
of openings 60. The second line of openings is positioned
S0 as to emit a series of streams S,. Each stream S, is
oriented at an angle of approximately 45° relative to the
streams S,, and each stream S, strikes the inside surface
of screen 32 so as to apply a force having both a radial
and a tangential component to the inside surface of
screen 32. Streams S, thus function to impart rotation to
screen 32 due to the presence of the tangential force
component. In addition, the emission of two separate
streams from each conduit upper section 83 functions to
apply white water throughout a significant portion of the
interior surface of screen 32, to maximize the surface
area of screen 32 to which white water is applied.
[0026] As shown in Figs. 6 and 8, a lower section 85
is secured to the bottom end of screen 32 at discharge
opening 36. Lower section 85 is secured to screen 32
via a skirt 87. Lower section 85 functions to increase the
overall screen surface area, and routes usable fiber ma-
terial inwardly to an outlet 89 at its lower end, which sur-
rounds conduits 58’. At outlet 89, lower section 85 may
include a series of flaps 91 separated by slits 93. Usable
fibers are discharged into fiber collection tank 38 through
slits 93. In operation, fibers are collected on the inside
surface of lower section 85, and skirt 87 functions to route
waste water outwardly beyond the walls of fiber collection
tank 40, to prevent waste water from falling into fiber col-
lection tank 40.

[0027] Fig. 9 illustrates an alternative white water sup-
ply system 38", which includes angled upper conduit sec-
tions 83 as shown in Figs. 6 and 7. In this embodiment,
white water supply system 38" includes a single supply
conduit 95 which extends upwardly into the lower area
of screen 32, and supplies white water to a manifold 97
secured to the upper end of conduit 95. Angled upper
conduit sections 83 are in turn connected to manifold 97,
and receive white water from manifold 97 for application
through openings 60 to the inside surface of screen 32
in the manner as described previously. In this embodi-
ment, a single pipe is required to supply white water to
the recovery system as opposed to the multiple pipes
illustrated in the prior embodiments. With this construc-
tion, funnel section 85 can be sized such that its dis-
charge 89 conforms relatively closely to the exterior sur-
face of conduit 95, to further provide additional control
for the discharge of usable fibers from funnel section 85.
[0028] Fig. 9A illustrates a full cross-sectional view of
the white water supply system 38" shown in Fig. 9, and
also illustrates an alternative system for supporting
screen 32. In the embodiment illustrated in Fig. 9A, a
vertical support in the form of a mast 99 is located in the
interior of screen 32 for rotatably supporting screen 32
from below rather than from above as illustrated in Figs.
1 and 6. Mast 99 defines a lower end that is mounted to
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an upwardly facing surface defined by manifold 97, so
that screen 32 is supported from manifold 97. A hub 101
is rotatably mounted to the upper end of mast 99, and
frame 34 is interconnected with hub 101 by spokes or in
any other satisfactory manner. With this construction, the
fiber recovery system of the present invention is a gen-
erally self-contained system that does not require exter-
nal support, to enable the system to be produced off-site
and then installed on-site simply by making appropriate
plumbing connections with the white water, waste water
and fiber recovery piping of the tissue or papermaking
facility.

[0029] Figs. 10, 11, 12A and 12B illustrate an alterna-
tive fiber recovery system in accordance with the present
invention, shown generally at 84. In this embodiment, a
screen 86 is suspended from a frame 88 having an open
discharge end 90. A white water supply conduit 92 directs
papermaking white water onto screen 86. A fiber collec-
tion tank 94 is located below discharge end 90 of screen
86, and a waste water collection tank 96 is located below
the remainder of the length of screen 86.

[0030] Frame 88 is generally rectangular in plan, and
includes a pair of end frame members 98 and a pair of
side frame members 100. Screen 86 is formed of the
same type of material as screen 32. Screen 86 has a
channel or trough configuration, defining a closed end
102, and a pair of sloped side walls 104 that converge
at a trough bottom 106. Screen 86 is oriented such that
trough bottom 106 slopes downwardly in a direction to-
ward discharge end 90.

[0031] White water supply conduit 92 defines an outlet
108 which directs white water onto the inside surface of
screen 86inthe direction of an arrow shown at 110. Outlet
108 of conduit 92 is located toward the discharge end of
screen 86, and the pressure of white water within conduit
92 is such that, upon discharge from outlet 108, the white
water strikes the inside surfaces of screen 86 at its side
wall 104 in close proximity to closed end 102, and is de-
flected onto closed end 102 and bottom 106.

[0032] Frame88issupportedinamannerwhich allows
frame 88 and screen 86 to be movable. In the illustrated
embodiment, frame 88 is supported in a suspension-type
manner using cables 112 and rings 114, which in turn
are connected to suitable upper supports 116. As shown
in Figs. 12A and 12B, frame 88 and screen 86 are adapt-
ed to be moved in a longitudinal, axial direction in a back
and forth manner, while white water is applied to the in-
side surfaces of screen 86 through conduit 92.

[0033] Inoperation, tissue or papermaking white water
is applied to the inside surfaces of screen 86 as shown
in Fig. 11, through outlet 108 of conduit 92. Again, the
openings of screen 86 are sized to retain usable material
contained within the white water on the inside surfaces
of screen 86. The waste water, including the unusable
material such as fines and ash, passes through screen
86 and is collected in waste water collection tank 96.
Either intermittently or continuously, screen 86 is moved
in a back and forth, axial manner while white water con-
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tinues to be applied to the inside surfaces of screen 86.
The back and forth movement of screen 86 is carried out
in any satisfactory manner, preferably in an automated
manner by operation of a motor with an intermittentdriver,
such as a cam-type actuator or the like. To accomplish
this, frame 96 is pushed rearwardly to a position as shown
in Fig. 12A, and is then allowed to swing forwardly under
its own weight, which includes the weight of frame 88,
screen 86, and the material retained on screen 86. This
movement of screen 86 accomplishes numerous func-
tions. First, the usable fibers, which are collected in the
trough of screen 86 on screen bottom 106 and the lower
areas of side walls 104, are advanced forwardly toward
discharge openings 90 when screen 86 is swung forward-
ly as shown in Fig. 12B. This causes the endmost portion
of the collected fibers, shown at 118, to pass through
discharge opening 90 for supply to fiber collection tank
94. In addition, such movement of screen 86 causes the
screen material to bend and flex, which provides the self-
cleaning action as described above. The screen move-
ment also varies the location at which the white water
strikes the inside surfaces of screen 86, which again
causes the screen material to locally bend and flex, to
self-clean the screen.

[0034] Asthe usable fibers advance toward discharge
opening 90, water and undesirable or unusable waste
material contained within the white water continues to be
separated from the fibers and discharged into waste wa-
ter collection tank 96. Again, the waste water is routed
to a waste water treatment facility for removal of unde-
sirable material, and recirculation of the cleaned water
into the system. The collected usable fibers in fiber col-
lection tank 94 are again recirculated into the system
through an outlet 120 associated with fiber collection tank
94.

[0035] Fig. 13 illustrates a single conduit 92 arranged
to direct white water onto a side wall 104 of screen 86.
As shown in Fig. 14, it is also contemplated that a pair
of conduits 92’ may be arranged in a side-by-side man-
ner, and spaced apart linear openings formed in the con-
duits 92’ so as to direct a shower of white water onto the
side walls 104 of screen 86. Fig. 15 illustrates the use of
four white water supply conduits 92’ for directing white
water showers onto the side walls 104 of screen 86.
[0036] Fig. 16 illustrates an arrangement similar to Fig.
10, but incorporating a pair of bottom frame members
122 which assist in forming the collected fiber material
in the bottom area of screen 86.

[0037] AsshowninFig. 17, itis also contemplated that
screen 86 may be moved in a side-to-side manner to
provide the same functions as set forth above. Again,
this is accomplished by applying a lateral force to frame
88, either continuously or intermittently, to impart move-
ment to screen 86. Such movement of screen 86 func-
tions to roll the collected fibers in the bottom of the trough
defined by screen 86, to form a fiber roll or log 122. The
downward slope of screen bottom 106 functions to ad-
vance fiber roll or log 122 toward discharge outlet 90 as
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screen 86 is moved in a side-to-side manner.

[0038] Fig. 18 illustrates another alternative arrange-
ment, in which the side walls 104 of screen 86 are formed
with extensions 124. The side wall extensions 124 are
alternately extended and retracted, which results in the
alternate lengthening and shortening of the screen side
walls 104. In this manner, frame 88 twists about its lon-
gitudinal axis while screen 86 is moved to vary the loca-
tion at which the white water strikes screen 86, to flex
and self-clean screen 86, and to advance fiber roll or log
122 towards screen discharge outlet 90.

[0039] Fig. 19 illustrates an arrangement in which a
fiber discharge conduit 126 is located at the discharge
outlet 90 of screen 86. The usable fibers advanced to-
ward discharge outlet 90 are routed directly into the inlet
of fiber discharge conduit 126, to eliminate the use of
fiber collection tank 94 and to route the usable fibers di-
rectly back into the papermaking process.

[0040] Fig. 20 illustrates the use of a rigid frame mem-
ber 126 located at discharge outlet 90 of screen 86. This
arrangement functions to create a fiber collection pocket
at the bottom end of screen 86 adjacent discharge outlet
90, to form a dam over which the collected fiber material
is discharged.

[0041] Fig. 21 shows white water supply conduit 92
having outlet 108 through which the stream of white water
is discharged for application to the inside surfaces of
screen 86. It is also contemplated that the location at
which the white water impinges upon screen 86 can be
varied by varying the location of the flow rather than var-
ying the position of the screen. In this regard, as shown
in Fig. 22, a flow deflector 130 may be mounted to conduit
92, having a fin 132 located in the white water flow path.
Fin 132 is configured to move in response to the impinge-
ment of white water onto fin 132, to move the white water
flow as it is directed toward screen 86. Figs. 24A and 24B
illustrate a flexible nozzle 134 mounted to the end of con-
duit 92. Nozzle 134 is formed of a flexible material such
as rubber, and functions to move upwardly and down-
wardly in response to the emission of white water through
its outlet so as to vary the location at which the white
water impinges upon the inside surfaces of screen 86.
[0042] Fig. 25 illustrates white water supply conduits
such as 58 or 92', having spaced openings 60 for pro-
viding a white water shower onto the inside surfaces of
a screen, such as 32 or 86. Openings 60 are illustrated
as being circular. As shown in Fig. 26, the openings may
also be in the form of straight transverse slots 136, or,
as shown in Fig. 27, in the form of V-shaped slots 138,
to provide different shower configurations for applying
the white water to the screen.

[0043] It is understood that additional variations and
alternatives are possible for the system and details illus-
trated in figs. 11-27. For example, and without limitation,
the particular shape and configuration of the screen may
vary fromthe illustrated embodiment. Frame 88 may take
any desired shape, and may be supported in any satis-
factory manner. The white water may be applied to the
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screen using the various illustrated white water supply
arrangements, or any other arrangement as desired.
While the screen is shown and described as being mov-
able either axially or transversely, it is understood that a
combination of axial and transverse movement may also
be employed. In addition, itis understood that the present
invention may be employed to screen any type of fluid-
borne particles, and is not limited to use in a tissue or
papermaking white water screening application.

[0044] Fig. 28 illustrates a representative tissue or pa-
permaking system in which the fiber recovery system of
the present invention, shown at 30 and 84, may be in-
corporated. As shown, fiber recovery system 30, 84 is
located downstream of the wire pit 150 and felt pit 152,
which collects white water discharged through the fabric
154. The recovered fiber material is supplied to the ma-
chine chest 158 through an appropriate supply pipe 160,
which supplies the recovered fibers into the supply
stream for ultimate supply to the head box 162 of the
tissue or papermaking machine. Itis understood that any
number of fiber recovery systems such as 30, 84 may be
used according to the size of the tissue or papermaking
system and the volume of white water produced in the
system, to recover all of the usable fibers contained in
the white water and to purge the system of small partic-
ulate material such as fines and ash.

[0045] Figs. 29-33 illustrate a representative embodi-
ment of the material used to construct screens 32 and
86. As noted previously, the screen material may be a
five shed tissue making screen material, although it is
understood that any other screen material configuration
may be employed. The screen material includes axial
strands S, and transverse strands Sy, which are woven
together in a known manner and which cooperate to de-
fine generally rectangular drainage openings or canals
C that extend throughout the thickness of the screen ma-
terial. The screen material is selected so that the dimen-
sions of canals C allow the fines and ash material con-
tained within the white water to pass through canals C,
and to retain the usable fibers contained in the white wa-
ter on the inside surface of the screen material in fiber
layer 76. As shown in Figs. 31 and 33, the fiber layer 76
is formed on the inside surface of the screen material
such that the area of fiber layer 76 that overlies each
canal C extends partially into the canal C. This outward
formation of fiber layer 76 into canals C functions to an-
chor fiber layer 76 onto the screen material. As the area
of the screen material is subjected to outward pressure,
such as when the area of the screen material passes
through the area at which the white water showers are
located, the pressure of the applied white water functions
to disrupt the individual fibers of the fiber layer 76 as well
as the anchor of the fiber layer 76 onto the screen ma-
terial, which enables fiber layer 76 to move downwardly
on the screen material toward the screen discharge area.
Simultaneously, the outward pressure applied to the
screen material functions to deflect or deform the screen
material outwardly, as noted previously, to increase the
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degree of curvature of the screen material. Such outward
deflection or deformation of the screen material causes
the flexing action of the screen as noted above, which
creates an alteration in the shape of the drainage canals
C. This results in the self-cleaning function of the screen
material, in thatthe alteration in the shape of the drainage
canals C prevents the build-up of fines and ash material
in the corners of drainage canals C. Figs. 32 and 33 il-
lustrate this action. As shown in Fig. 32, particles P of
fines and ash material tend to become trapped between
the strands of the screen material when the screen ma-
terial is in a flat or slightly curved configuration, such as
between the areas where the showers of white water are
applied to the interior of the screen material. When the
white water showers are applied to the screen material,
the screen material is deflected outwardly to increase the
curvature of the screen material and to simultaneously
subject the inside surface of the screen material and fiber
layer 76 to the pressure of the applied shower. Such out-
ward deflection of the screen material alters the surfaces
of the strands that defines the drainage canals C to loos-
en any particles P that may be caught within a drainage
canal C between adjacent strands. As shown in Figs. 32
and 33, the strands of the screen material are normally
separated by a space designated A. As the screen ma-
terial is flexed, the inside strands move slightly together
to a spacing shown at A-, and the outside strands are
moved slightly apart to a spacing shown at A+. Such
movement of the strands together and apart functions to
dislodge particles from the corners of the drainage canals
C, and the dislodged patrticles are subjected to the pres-
sure of the white water shower or to the pressure applied
by the shower to the fibers incorporated into the fiber
layer 76, to force the dislodged particles outwardly for
discharge from the drainage canals C. This action pre-
vents particles such as P from building up between the
strands, to prevent plugging of the drainage canals C and
to thus eliminate the downtime and extra equipment re-
quired for cleaning screen equipment as is required by
the prior art.

[0046] After the material of the screen moves past the
location of outward deflection, such as is caused by ap-
plication of the white water showers to the inside surface
of the screen, the screen with the fiber layer 76 applied
to the inside surface assumes a flat or less curved con-
figuration. Fiber layer 76 tends to retain the greater cur-
vature due to the interlocking of the fibers at the time the
fiber layer is formed, such that the flattening of the ma-
terial of the screen thus functions to dislodge the fiber
layer 76 from the screen material. In this manner, the
fiber layer 76 is able to move by gravity relative to the
inside surface of the screen material toward the screen
discharge area when the screen material is located be-
tween the shower application areas.

[0047] If necessary, the screen may be backflushed
occasionally as desired, such as by application of air or
water to the outside of the screen, in order to clean the
screen as needed.
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Claims

1. A system for separating fluid-borne material from a
fluid that carries particulate matter along with the ma-
terial, comprising:

a screen arrangement including a support (34)
and a screen (32), with drainage passages,
wherein the screen (32) defines an interior and
an outlet (36),

a fluid supply arrangement (38) configured to
direct the fluid outwardly from within the interior
of the screen (32) onto the inner surface of the
screen (32), wherein the fluid impinges on the
inner surface of the screen (32) at one or more
impingement locations, wherein the drainage
passages are sized to retain the material on an
inner surface defined by the screen (32) and to
allow the particulate matter to pass through the
drainage passages; and

means interconnected with the support (34) for
imparting movement to the screen (32), wherein
movement of the screen (32) varies the one or
more impingement locations while the fluid is
directed outwardly onto the inside surface of the
screen (32) by the fluid supply arrangement (38);

characterised in that the screenis suspended from
the support (34), is constructed of a flexible and pli-
able screen material formed of a series of interwoven
strands that define the drainage passages; and is
configured to deflect outwardly at the one or more
impingement locations,

wherein the outward deflection of the screen (32)
upon movement of the screen past the one or more
impingement locations functions to vary the config-
uration of the drainage passagesto dislodge any par-
ticulate matter located within the drainage passages,
and wherein pressure applied by the fluid supply ar-
rangement (38) at the one or more impingement lo-
cations functions to force the particulate matter lo-
cated within the drainage passages through the
drainage passages so as to prevent buildup of par-
ticulate matter within the drainage passages.

2. A system of claim 1, wherein the support comprises
a frame arrangement (34), wherein the frame ar-
rangement (34) is interconnected with an upper end
defined by the screen (32) and wherein the screen
(32) defines a lower area located below the frame
arrangement that is unsupported.

3. Asystem of claim 2, wherein the screen (32) defines

a conical configuration having an upper end connect-
ed to the frame arrangement (34) and a lower (36)
end defining the outlet, and wherein the means for
imparting movement to the screen (32) comprises
means (50) for rotating the frame arrangement about
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a generally upright axis of rotation coincident with a
longitudinal axis defined by the screen (32).

A system of claim 3, wherein the fluid supply arrange-
ment comprises a conduit arrangement (38) located
within the interior defined by the screen (32), wherein
the conduit arrangement includes a series of open-
ings through which the fluid is applied to the inside
surface of the screen.

A system of claim 4, wherein the openings in the
conduit arrangement are configured and arranged
to apply a force to the inside surface of the screen
(32) tending to impart rotation to the screen (32)
about the axis of rotation of the frame arrangement.

A system of claim 2, wherein the frame arrangement
(88) and the screen (86) are configured such that
the screen (86) is suspended from the frame (88)
and defines an upwardly open trough having an open
end defining the outlet of the screen (86).

A system of claim 6, wherein the means forimparting
movement to the screen (86) comprises means for
varying the location at which the fluid is directed onto
the screen (86).

A system of claim 7, wherein the means forimparting
movement to the screen (86) comprises means for
moving the frame arrangement (88) so as to impart
movement to the screen (86) as the fluid is directed
onto the surface of the screen (86).

A system of claim 8, wherein the means forimparting
movement to the screen (86) is operable to move
the screen (86) in a direction transverse to a longi-
tudinal axis defined by the trough, wherein trans-
verse movement of the screen (86) is operable to
roll the material in the trough, or to move the screen
(86) in an axial direction along the longitudinal axis
defined by the trough.

A system of claim 9, wherein the frame arrangement
(88) and the screen (86) are configured such that
the trough defines a downwardly angled lower sur-
face (106) leading toward the outlet, to assist in di-
recting the material toward the outlet upon move-
ment of the screen (86).

A method of separating fluid-borne material from a
fluid that carries particulate matter along with the ma-
terial, comprising the steps of:

directing the fluid onto a surface of a flexible
screen (32), wherein the screen (32) defines
drainage passages sized to retain the material
on the surface of the screen (32) and wherein
the drainage passages allow fluid and particu-
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12.

13.

14.

15.

16.

17.
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late matter contained within the fluid to pass
through the screen (32), wherein the screen is
supported by a support arrangement (34) that
is configured to provide outward deflection of
the screen (32) where the fluid is directed onto
the surface of the screen (32); and

causing movement of the screen (32) while di-
recting the fluid onto the surface of the screen
(32) so as to vary the location at which the fluid
is directed onto the surface of the screen (32),
wherein the movement of the screen (32) com-
bined with the outward deflection of the screen
(32) is operable to alter the configuration of the
drainage passages of the screen (32) to dis-
lodge particulate matter contained within the
drainage passages, wherein pressure applied
to the surface of the screen (32) by the fluid is
operable to force particulate matter contained
within the drainage passages through the drain-
age passages to prevent buildup of particulate
matter within the screen passages.

A method of claim 11, further comprising the step of
collecting the material from a discharge area defined
by the screen (32).

A method of claim 11, wherein the step of causing
movement of the flexible screen (32) is carried out
by varying the location at which the papermaking
fluid is directed onto the surface of the screen (32).

A method of claim 13, wherein the step of causing
movement of the flexible screen (32) is carried out
by imparting movement to the screen through a
frame arrangement (34) from which the screen (32)
is suspended.

A method of claim 14, wherein the screen is config-
ured to define a conical shape having an open lower
end (36) defining the discharge area of the screen
(32) and wherein the frame arrangement (34) is lo-
cated at an upper end defined by the screen (32),
and wherein the step of directing the fluid onto the
surface of the screen (32) is carried out by directing
the fluid outwardly toward an inner surface defined
by the screen (32) from a location within an interior
defined by the screen (32).

A method of claim 15, wherein the step of imparting
movement to the screen is carried out by rotating the
frame arrangement (34) while the fluid is directed
onto the inner surface of the screen (32).

A method of claim 16, wherein the step of imparting
rotation to the screen (32) is carried out by directing
the fluid tangentially against the inner surface of the
screen (32).
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18. A method of claim 14, wherein the screen (86) is

suspended from the frame arrangement (88) and
wherein the screen (86) and the frame arrangement
(88) are configured such that the screen (86) defines
a trough configuration having an open end defining
the discharge area of the screen (86), and wherein
the step of directing the fluid onto the surface of the
screen (86) is carried out by applying the fluid to side
areas defined by the trough configuration of the
screen (86).

19. A method of claim 18, further comprising the step of

orienting the screen (86) so that the trough of the
screen (86) defines a downwardly angled lower wall
(106) leading to the open end of the screen (86), for
assisting and directing the material to the discharge
area of the screen (86).

Patentanspriiche

1.

System zum Abscheiden eines in einer Flussigkeit
enthaltenen Materials von einer daneben noch par-
tikulare Stoffe enthaltenden Flissigkeit, das um-
fasst:

eine Siebanordnung, die eine Halterung (34)
und ein Sieb (32) enthalt, mit Drainagedurchlés-
sen, wobei das Sieb (32) einen Innenbereich
und einen Auslass (36) definiert;

eine Flissigkeitszufihranordnung (38), die so
ausgebildet ist, dass sie die Flussigkeit vom In-
nenbereich des Siebs (32) nach auRen gerichtet
auf die Innenflache des Siebs (32) leitet, wobei
die Flussigkeit an einer oder mehreren Aufprall-
stellen auf die Innenflache des Siebs (32) auf-
trifft und die Drainagedurchlasse so dimensio-
niert sind, dass sie das Material an einer durch
das Sieb (32) definierten Innenflache zurtickhal-
ten und die partikularen Stoffe durch die Drai-
nagedurchléasse hindurch lassen; und

eine mit der Halterung (34) verbundene Einrich-
tung, die das Sieb (32) in Bewegung versetzt,
wobei die Bewegung des Siebs (32) die eine
oder mehrere Aufprallstellen verandert, wah-
rend die Flussigkeit durch die Flissigkeitszu-
fuhranordnung (38) nach auf3en gerichtet auf
die Innenflache des Siebs (32) gelenkt wird;

dadurch gekennzeichnet, dass

das Sieb an der Halterung (34) hangt, aus einem
beweglichen und geschmeidigen Siebmaterial her-
gestelltist, das aus einer Reihe von verwobenen Fa-
sern ausgebildet ist, die die Drainagedurchlasse bil-
den, und das so gestaltet ist, dass es sich an der
einen oder den mehreren Aufprallstellen nach auRen
ablenkt,

wobei die nach auf3en gerichtete Ablenkung des
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Siebs (32) aufgrund der Bewegung des Siebs an der
einen oder den mehreren Aufprallstellen vorbei so
wirkt, dass der Aufbau der Drainagedurchlasse ver-
andert wird, um partikulare Stoffe zu entfernen, die
sich innerhalb der Drainagedurchlasse befinden,
und wobei durch die Flussigkeitszufihranordnung
(38) ausgetibter Druck an der einen oder an mehre-
ren Aufprallstellen so wirkt, dass die innerhalb der
Drainagedurchlasse vorhandenen partikularen Stof-
fe durch die Drainagedurchlasse gezwungen wer-
den, so dass innerhalb der Drainagedurchléasse eine
Ansammlung partikularer Stoffe vermieden wird.

System nach Anspruch 1, wobei die Halterung eine
Rahmenanordnung (34) umfasst, die Rahmenan-
ordnung (34) mit einem durch das Sieb (32) definier-
ten oberen Ende verbunden ist und das Sieb (32)
einen unteren Bereich definiert, der sich unterhalb
der Rahmenanordnung befindet und nicht gehalten
wird.

System nach Anspruch 2, wobei das Sieb (32) einen
konischen Aufbau bestimmt, der ein mit der Rah-
menanordnung (34) verbundenes oberes Ende und
ein (36) den Auslass bestimmendes unteres Ende
aufweist, und wobei die Einrichtung fur in Bewegung
Versetzen des Siebs (32) Mittel (50) zum Drehen der
Rahmenanordnung um eine im Allgemeinen stehen-
de Drehachse umfasst, die mit einer durch das Sieb
(32) definierten Langsachse zusammenfallt.

System nach Anspruch 3, wobei die Flussigkeitszu-
fuhranordnung eine Leitungsanordnung (38) um-
fasst, die innerhalb des vom Sieb (32) definierten
Innenbereichs angeordnet ist, wobei die Leitungs-
anordnung (38) eine Reihe von Offnungen enthalt,
durch die die Flussigkeit der Innenflache des Siebs
zugefihrt wird.

System nach Anspruch 4, wobei die Offnungen in
der Leitungsanordnung so gestaltet und angeordnet
sind, dass auf die Innenflache des Siebs (32) eine
Kraft ausgelbt wird, die dazu neigt, das Sieb (32)
um die Drehachse der Rahmenanordnung in Dre-
hung zu versetzen.

System nach Anspruch 2, wobei die Rahmenanord-
nung (88) und das Sieb (86) so aufgebaut sind, dass
das Sieb (86) am Rahmen (88) hangt, einen nach
oben gerichteten offenen Durchgang mit einem of-
fenen Ende definiert und den Auslass des Siebs (86)
bestimmt.

System nach Anspruch 6, wobei die Einrichtung, die
das Sieb (86) in Bewegung versetzt, Mittel zum Ver-
andern der Stelle umfasst, an der die Flussigkeit auf
das Sieb (86) gelenkt wird.
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System nach Anspruch 7, wobei die Einrichtung, die
das Sieb (86) in Bewegung versetzt, Mittel zum Be-
wegen der Rahmenanordnung (88) umfasst, um
dem Sieb (86) Bewegung zu verleihen, wenn die
Flussigkeit auf die Oberflache des Siebs (86) gelenkt
wird.

System nach Anspruch 8, wobei die Einrichtung, die
das Sieb (86) in Bewegung versetzt, so betrieben
werden kann, dass sie das Sieb (86) in einer Rich-
tung quer zur einer durch den Durchgang definierten
Langsachse bewegt, wobei die Querbewegung des
Siebs (86) so funktionieren kann, dass das Material
in den Durchgang gewalzt wird oder das Sieb (86)
in einer Axialrichtung entlang der vom Durchgang
definierten Langsachse bewegt wird.

System nach Anspruch 9, wobei die Rahmenanord-
nung (88) und das Sieb (86) so aufgebaut sind, dass
der Durchgang eine nach unten gerichtete abgewin-
kelte untere Flache (106) definiert, die zum Auslass
fuhrt, und dabei hilft, bei Bewegung des Siebs (86)
das Material zum Auslass zu lenken.

Verfahren zum Abscheiden eines in einer Flissigkeit
enthaltenen Materials von einer daneben noch par-
tikulare Stoffe enthaltende Flussigkeit, das folgende
Schritte umfasst:

Lenken der Flussigkeit auf eine Oberflache ei-
nes beweglichen Siebs (32), wobei das Sieb
(32) Drainagedurchlasse definiert, die so dimen-
sioniert sind, dass sie das Material an der Ober-
flache des Siebs (32) zurlickhalten und die Drai-
nagedurchlasse es zulassen, dass Flissigkeit
sowie darin enthaltene partikulére Stoffe durch
das Sieb (32) hindurch gelangen kénnen, wobei
das Sieb (32) durch eine Halterungsanordnung
(34) gehalten wird, die so aufgebaut ist, das sie
eine nach aullen gerichtete Ablenkung des
Siebs (32) vorsieht, wo die Flussigkeit auf die
Oberflache des Siebs (32) gelenkt wird; und

Verursachen von Bewegung des Siebs (32), in-
dem die Flussigkeit so auf die Oberflache des
Siebs (32) gelenkt wird, dass sich die Stelle ver-
andert, an der die Flissigkeit auf die Oberflache
des Siebs (32) gelenkt wird, wobei die mit der
nach auf3en gerichteten Ablenkung des Siebs
(32) verbundene Bewegung des Siebs (32) so
betrieben werden kann, dass sich der Aufbau
der Drainagedurchlasse des Siebs (32) andert,
um innerhalb der Drainagedurchlasse enthalte-
ne partikuldre Stoffe zu entfernen, wobei der
durch die Flussigkeit auf die Oberflache des
Siebs (32) aufgebrachte Druck so erzeugt wer-
den kann, dass in den Drainagedurchlassen
enthaltenen partikuléare Stoffe durch die Draina-
gedurchlasse gezwungen werden, so dass in-
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nerhalb der Siebdurchlasse ein Ansammeln der
partikularen Stoffe vermieden wird.

Verfahren nach Anspruch 11, das ferner den Schritt
des Einsammelns von Material aus einem durch das
Sieb (32) definierten Entnahmebereich umfasst.

Verfahren nach Anspruch 11, wobei der Schritt des
Verursachens der Bewegung des beweglichen
Siebs (32) durch Verandern der Stelle ausgefiihrt
wird, an der die Papier erzeugende Flussigkeit auf
die Oberflache des Siebs (32) gelenkt wird.

Verfahren nach Anspruch 13, wobei der Schritt des
Verursachens der Bewegung des beweglichen
Siebs (32) ausgefiihrt wird, indem das Sieb durch
eine Rahmenanordnung (34) in Bewegung versetzt
wird, an der das Sieb (32) aufgehangt ist.

Verfahren nach Anspruch 14, wobei das Sieb so auf-
gebaut ist, dass es eine konische Form mit einem
offenen unteren Ende (36) definiert, das den Ent-
nahmebereich des Siebs (32) festlegt, und wobei die
Rahmenanordnung (34) an einem durch das Sieb
(32) definierten oberen Ende angeordnet ist und wo-
bei der Schritt des Lenkens der Flissigkeit auf die
Oberflache des Siebs (32) ausgefihrt wird, indem
die Flussigkeit von einer Stelle im durch das Sieb
(32) definierten Innenbereich nach auf3en gerichtet
auf eine durch das Sieb (32) definierte Innenflache
gelenkt wird.

Verfahren nach Anspruch 15, wobei der Schritt des
in Bewegung Versetzens des Siebs durch Drehen
der Rahmenanordnung (34) ausgefihrt wird, wah-
rend die Flussigkeit auf die Innenflache des Siebs
(32) gelenkt wird.

Verfahren nach Anspruch 16, wobei der Schritt des
in Bewegung Versetzens des Siebs (32) ausgefihrt
wird, indem die Flussigkeit tangential auf die Innen-
flache des Siebs (32) gelenkt wird.

Verfahren nach Anspruch 14, wobei das Sieb (86)
an der Rahmenanordnung (88) hangt und das Sieb
(86) und die Rahmenanordnung (88) so aufgebaut
sind, dass das Sieb (86) einen Durchgangsaufbau
mit einem offenen Ende definiert, das den Entnah-
mebereich des Siebs (86) bestimmt, und wobei der
Schritt des Lenkens der Flissigkeit auf die Oberfla-
che des Siebs (86) ausgefuhrt wird, indem die Flis-
sigkeit auf durch den Durchgangsaufbau des Siebs
(86) definierte Seitenbereiche zugefiihrt wird.

Verfahren nach Anspruch 18, das ferner den Schritt
des Ausrichtens des Siebs (86) umfasst, so dass der
Durchgang des Siebs (86) eine nach unten gerich-
tete, abgewinkelte untere Wand (106) definiert, die
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zum offenen Ende des Siebs (86) fuhrt und dabei
hilft, das Material zum Entnahmebereich des Siebs
(86) zu lenken.

Revendications

Systéme permettant de séparer une matiére portée
par un fluide dudit fluide qui transporte des particules
en plus de ladite matiére, comprenant :

un agencement d’un écran comprenant un sup-
port (34) et un écran (32), muni de passages
d’écoulement, dans lequel I'écran (32) définit un
espace interne et une sortie (36),

un systéme d’alimentation en fluide (38) confi-
guré pour diriger le fluide vers I'extérieur a partir
de l'intérieur de I'écran (32) vers la surface in-
terne de I'écran (32), dans lequel le fluide entre
en contactavec la surface interne de I'écran (32)
a un ou plusieurs points d’impact, dans lequel
les passages d'écoulement possedent une taille
prévue pour retenir la matiére sur une surface
interne définie par I'écran (32) et pour permettre
aux particules de se déplacer a travers les pas-
sages d’'écoulement ; et

un moyen relié au support (34) qui confére un
mouvement a I'écran (32), dans lequel le mou-
vement de I'écran (32) modifie un ou plusieurs
points d'impact lorsque le fluide est dirigé vers
I'extérieur sur la surface interne de I'écran (32)
par le systeme d’alimentation en fluide (38) ;

caractérisé ence que I'écran estsuspendu au sup-
port (34), est construit en matériau d'écran flexible
et pliable, formé d’'une série de fils entrelacés qui
définissent les passages d’écoulement ; et est con-
figuré pour défléchir vers I'extérieur au niveau du ou
des points d'impact,

dans lequel la déflection extérieure de I'écran (32)
lors du mouvement de I'écran passe le ou les points
d'impact, sert a modifier la configuration des passa-
ges d’écoulement pour déloger toute particule située
dans les passages d'écoulement, et dans lequel la
pression exercée par le systéeme d’alimentation en
fluide (38) a ce ou ces points d'impact sert a forcer
les particules situées dans les passages d'écoule-
ment a se déplacer a travers ceux-ci afin de prévenir
'accumulation de particules dans les passages
d’écoulement.

Systeme selon larevendication 1, dans lequelle sup-
port comprend un systéme de cadre (34), dans le-
quel ledit systeme de cadre (34) est relié a une ex-
trémité supérieure définie par I'écran (32) et dans
lequel I'écran (32) définit un espace inférieur situé
en dessous du systéeme de cadre qui n'est pas sou-
tenu.
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Systeme selon la revendication 2, dans lequel
I’écran (32) définit une configuration conique possé-
dant une extrémité supérieure reliée au systéeme de
cadre (34) et une extrémité inférieure (36) définis-
sant la sortie, et dans lequel le moyen permettant de
conférer un mouvement a I'écran (32) comprend un
moyen (50) permettant de faire tourner le systéme
de cadre sur un axe de rotation généralement verti-
cal coincidant avec un axe longitudinal défini par
I'écran (32).

Systéme selon larevendication 3, dans lequel le sys-
téme d’alimentation en fluide comprend une struc-
ture de conduits (38) située dans I'espace interne
défini par I'écran (32), dans lequel la structure de
conduits comprend une série d'ouvertures a travers
lesquelles le fluide est appliqué sur la surface interne
de I'écran.

Systeme selon la revendication 4, dans lequel les
ouvertures dans la structure de conduits sont confi-
gurées de fagon a exercer une force sur la surface
interne de I'écran (32), conférant une rotation a
I'écran (32) sur I'axe de rotation du systéme de ca-
dre.

Systéme selon larevendication 2, dans lequel le sys-
téme de cadre (88) et I'écran (86) sont configurés
de telle sorte que I'écran (86) est suspendu au cadre
(88) et définit une cuve ouverte sur le haut et pos-
sédant une extrémité ouverte définissant la sortie de
I'écran (86).

Systéme selon la revendication 6, dans lequel le
moyen permettant de conférer un mouvement a
I'écran (86) comprend un moyen permettant de mo-
difier I'endroit vers lequel le fluide est dirigé sur
I'écran (86).

Systéme selon la revendication 7, dans lequel le
moyen permettant de conférer un mouvement a
I’écran (86) comprend un moyen permettant de faire
tourner le systeme de cadre (88) afin de conférer un
mouvement a I'’écran (86) lorsque le fluide est dirigé
sur la surface de I'écran (86).

Systeme selon la revendication 8, dans lequel le
moyen permettant de conférer un mouvement a
I'écran (86) peut fonctionner pour mouvoir I'écran
(86) dans une direction transversale a un axe longi-
tudinal défini par la cuve, dans lequel le mouvement
transversal de I'écran (86) peut faire rouler la matiere
dans la cuve, ou mouvoir I'écran (86) dans une di-
rection axiale le long d'un axe longitudinal défini par
la cuve.

Systeme selon larevendication 9, dans lequel le sys-
téme de cadre (88) et I'écran (86) sont configurés
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de telle sorte que la cuve définit une surface infé-
rieure inclinée vers le bas (106) allant vers la sortie,
pour aider a diriger la matiére vers la sortie lors du
mouvement de I'écran (86).

Procédé permettant de séparer une matiére portée
par un fluide dudit fluide qui transporte des particules
en plus de ladite matiére, comprenant les étapes
consistant a:

diriger le fluide sur la surface d’'un écran flexible
(32), l'écran (32) définissant des passages
d’écoulement ayant une taille prévue pour rete-
nir la matiére sur la surface de I'écran (32) etles
passages d’'écoulement permettant au fluide et
aux particules contenues dans le fluide de pas-
ser a travers I'écran (32), I'écran étant soutenu
par un systeme de support (34) qui est configuré
pour fournir une déflection extérieure de I'écran
(32) a I'endroit ou le fluide est dirigé sur la sur-
face de I'écran (32) ; et a

conférer un mouvement a I'écran (32) tout en
dirigeant le fluide sur la surface de I'écran (32)
afin de modifier 'endroit vers lequel le fluide est
dirigé sur la surface de I'écran (32), le mouve-
ment de I'écran (32) associé a la déflection ex-
térieure de I'écran (32) modifiant la configuration
des passages d'écoulementde I'écran (32) pour
déloger les particules contenues dans les pas-
sages d'écoulement, la pression exercée sur la
surface de I'écran (32) par le fluide forcant les
particules contenues dans les passages d'écou-
lement & se déplacer a travers les passages
d’écoulement afin de prévenir I'accumulation de
particules dans les passages de I'écran.

Procédé selon la revendication 11, comprenant en
outre I'étape consistant a récolter la matiére a partir
d’'une zone de décharge définie par I'écran (32).

Procédé selon la revendication 11, dans lequel I'éta-
pe consistant a provoquer le mouvement de I'écran
flexible (32) est réalisée par la modification de I'en-
droit vers lequel le fluide servant a la fabrication du
papier est dirigé sur la surface de I'écran (32).

Procédé selon la revendication 13, dans lequel I'éta-
pe consistant a provoquer le mouvement de I'écran
flexible (32) estréalisée en conférant un mouvement
a l'écran a travers un systeme de cadre (34) auquel
I'écran (32) est suspendu.

Procédé selon la revendication 14, dans lequel
I'écran est configuré pour définir une forme conique
possédant une extrémité inférieure ouverte (36) dé-
finissant la zone de décharge de I'écran (32) et dans
lequel le systéme de cadre (34) est situé au niveau
d’'une extrémité supérieure définie par I'écran (32),
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et dans lequel I'étape consistant a diriger le fluide
surlasurface de I'écran (32) est réalisée en dirigeant
le fluide vers I'extérieur vers une surface interne dé-
finie par I'écran (32) a partir d’'un point de I'espace
interne défini par I'écran (32).

Procédé selon la revendication 15, dans lequel I'éta-
pe consistant a conférer un mouvement a l'écran est
réalisée en faisant tourner le systeme de cadre (34)
lorsque le fluide est dirigé sur la surface interne de
I'écran (32).

Procédé selon la revendication 16, dans lequel I'éta-
pe consistant a conférer un mouvement de rotation
a I'écran (32) est réalisée en dirigeant le fluide de
fagontangentielle contre la surface interne de I'écran
(32).

Procédé selon la revendication 14, dans lequel
I'écran (86) est suspendu au systeme de cadre (88)
et dans lequel I'écran (86) et le systéme de cadre
(88) sont configurés de telle sorte que I'écran (86)
définit une configuration de cuve possédant une ex-
trémité ouverte définissant la zone de décharge de
I'écran (86), et dans lequel I'étape consistant a diri-
ger le fluide sur la surface de I'écran (86) est réalisée
en appliquant le fluide sur les zones latérales défi-
nies par la configuration de cuve de I'écran (86).

Procédé selon la revendication 18, comprenant en
outre I'étape consistant a orienter I'écran (86) de sor-
te que la cuve de I'écran (86) définisse un mur infé-
rieur incliné vers le bas (106) menant a I'extrémité
ouverte de I'écran (86), afin d’aider a diriger la ma-
tiére vers la zone de décharge de I'écran (86).
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