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(57) Abrege/Abstract:
A screening device (1) for fibrous stock suspensions in the paper industry comprises, at least two separate screening baskets (3, 4)

arranged sequentially in the axial direction within a reinforcing device (2) configured as a support sleeve. A variable-diameter
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(57) Abrege(suite)/Abstract(continued):

Intermediate ring (5) Is arranged between the screening baskets. The reinforcing device comprises a cover part (8) and a bottom
part (6). The intermediate ring Is loaded In such a way that it bears radially in the circumferential direction in a gap-free manner
against the associated axial ends or screening basket flanges of the screening baskets. By way of the axial tensile force loading, the
screening baskets are then clamped In and fixed Iin a centrally positioned manner with the aid of the variable-diameter intermediate

ring In interaction with the end-side front flange (13) of the reinforcing device, the cover part, the bottom part and the intermediate
rnng.
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Abstract

A screening device (1) is specified which is intended for fibrous stock suspensions of
the paper industry. Said screening device comprises, as screening device, at least
two separate screening baskets (3, 4) which are connected axially behind one
another in the interior of a reinforcing device (2) which is configured in the form of a
back-up cylinder. A variable-diameter intermediate ring (5) is arranged between the
at least two separate screening baskets. Furthermore, the reinforcing device
comprises a cover part (8) and a bottom part (6). By way of axial tensile force loading
of the arrangement comprising reinforcing device with cover part and bottom part and
the two screening baskets arranged axially above one another with the variable-
diameter intermediate ring positioned in between, said intermediate ring Is loaded In
such a way that it bears radially in the circumferential direction in a gap-free manner
against the associated axial ends or screening basket flanges of the screening
baskets. By way of said axial tensile force loading, the screening baskets are then
clamped in and fixed in a centrally positioned manner with the aid of the variable-
diameter intermediate ring in interaction with the end-side front flange (13) of the

reinforcing device, the cover part, the bottom part and the intermediate ring.

13



CA 02914228 2015-12-02

WO 2015/000551 PCT/EP2014/001631

SCREENING DEVICE

Description

The invention relates to a screening device, which is intended for fibrous suspensions
in the paper industry and is used for example with sorters, pressure screens and the
like.

A screening device of the generic type, which has a substantially cylindrical
screening device forming a screen surface, is known from EP 1 114 218 B1. The
screening device is supported by a radially spaced-apart reinforcing device, which is
designed in particular in the form of a support sleeve, also referred to as "backup
cylinder". The screening device Is replaceable as a unit which allows easy
replacement of the highly stressed screening device which is prone to wear and

reuse of the reinforcing device, such as the support sleeve.

Screening plates and screening cylinders and methods for their production are known
from EP 0 471 195 A1 and the corresponding US-A-5,200,072. A cylindrical
screening device is designed such that the screening device or the corresponding
screening element is removably and replaceably connected to a support cylinder
serving as a reinforcing device. To reduce the manufacturing cost and manufacturing
time, a worn screening device thus only needs to be replaced, while the reinforcing
device, in particular of the supporting cylinders can be reused. For the releasable

connection between the screening device and the sleeve-like reinforcement device,
the outer diameter of the screening device is sized slightly larger than the inner
diameter of the support cylinder. The screening device and the reinforcing device are
then frictionally connected to each other by a temperature-dependent shrink process,

wherein this connection can optionally be secured, for example, by welding, with

rivets, screws, adhesives, or solder.
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Although a sometimes time-consuming and labor-consuming exchange of the
screening device is contemplated in all these known screening devices, the
screening device itself is a unitary structure which is as such releasably secured by

suitable means inside the reinforcing device in the form of the support sleeve.

The invention aims to provide a screening device of the generic type, which can be
flexibly adapted to different screening tasks and screening requirements and used to
increase efficiency. In particular, the screening device should be produced
inexpensively. Furthermore, an assembly-friendly design should be created, thus

potentially preventing possible assembly errors, while using in particular the smallest

possible number of parts in the assembly.

According to the invention, a screening device for fiber suspensions in the paper
industry‘ is provided for this purpose, with a substantially cylindrical screening basket
forming a screen surface and a reinforcing device in the form of a support sleeve
having a radial spacing from the screening basket and surrounding the screening
basket, wherein the reinforcing device has at one axial end an end flange, which is
characterized in that the screening device has at least two separate screening
baskets, which are axially connected in series and arranged inside the reinforcing
device in the form of a support sleeve with the interposition of an intermediate ring
having a variable diameter such that the substantially cylindrical screening baskets
are clamped and fixed at a central position in cooperation with the end-side end

flange of the reinforcing device, a cover part, a bottom part and the intermediate ring.

The screening device according to the invention thus has a smaller number of
individual parts to be assembled, namely a supporting shell, at least two screening
baskets, an intermediate ring and a cover part. The screening device according to the
invention is arranged such that due to the variable-diameter intermediate ring, the
two screening baskets that are successively arranged in the axial direction are

automatically centered and aligned with respect to one another in the interior of the
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reinforcing device in the form of the support sleeve in a predetermined manner. The
assembly complexity and assembly time for assembling a screening device
according to the invention can thus be particularly optimized, and at the same time
the reinforcing device in the form of the support sleeve can be reused. In the
screening device according to the invention, the variable-diameter intermediate ring
performs, on the one hand, the function of centrally positioning the two screening
baskets with respect to the reinforcing device and, at the same time, a clamping and
fixing function in cooperation with the associated parts of the reinforcing device and
the end(s) of the screening baskets. Due to the small number of matching
components to be set inserted into one another, assembly errors can be largely
avoided. The two successively arranged screening baskets allow each an optionally
separate and flexible adaptation to the desired screening tasks and screening
requirements. Thus, the structurally simple screening device can be universally

adapted to the respective applications.

In a preferred embodiment, the variable-diameter intermediate ring is split, preferably
slotted. Alternatively, the variable-diameter intermediate ring may be formed by an
elastomer ring. In both cases, the intermediate ring is designed such that the
diameter may expand or be spread apart under the action of an axial clamping force
that clamps the parts of the screening device against each other such that the

screening baskets are centered relative to one another as well as relative to the

support device, and at the same time also fixed in this position.

In particular, the cover part and the bottom part of the screening device according to
the invention form in cooperation with the front ends (screening basket flange) of the
screening baskets a respective rotation-locked unit. In particular, a rotation lock Is
required at the respective ends of the screening baskets or screening basket flanges
to effectively prevent relative movement of the two screening baskets during use.
Preferably, the intermediate ring and the front ends of the screening baskets form a

rotation-locked unit, thus allowing a secure and reliable and fixed association of the
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intermediate ring and the screening baskets in the screening device according to the
present invention. A rotation-locked attachment can also be achieved by frictional
engagement in conjunction with the axial support of screening basket front end and

support sleeve.

Advantageously, the rotation lock is formed by an interlocking pin and slot
arrangement. This represents a technically and structurally simple design of an

effective embodiment of a rotation lock.

According to a preferred embodiment of the screening device, the screening device Is
designed such that the cover part, the bottom part and the intermediate ring form a
frictional connection with the screening baskets by way of a spline connection. The
spline connection can advantageously be designed as a conical seat connection.
This frictional connection produces after assembly of the components of the
screening device according to the invention a final definitive association of
components with one another, wherein the frictional connection can be disengaged
by a simp'le separation, resulting in a simple removal or dismantling of the

component.

To enable a universal adaptation to the respective screening tasks and screening

requirements, the screening baskets may have different slot widths and/or slot

shapes, in particular, they may have different pitches, profile depths, profile sizes or

profile inclinations.

In particular, the screening device according to the invention is designed in such a
way that for its assembly, a first screening basket is disposed In the reinforcing
device so as to rest on the bottom part, the variable-diameter intermediate ring Is
placed on the upper axial end of the first screening basket, the second screening
basket is arranged above it, and the cover part then is disposed on the upper axial

end of the second screening basket, wherein when an axial clamping force is applied
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to the above arrangement, the intermediate ring is expanded or spread Iin diameter
and abuts without any gap the associated axial ends of the screening baskets in the
radial direction. This ensures that all eventual passage gaps on the overall
arrangement of the components are effectively closed during assembly. Furthermore,
due to this gap-free arrangement, the pressure forces are transferred at the axial
ends (end flanges) of screening baskets to the reinforcement shell (backup cylinder)

which increases and improves the stability of the screening device as a whole.

In summary, the invention discloses a screening device which includes at least two
separate screening baskets arranged axially one behind the other in the interior of a
backup cylinder which serves as a reinforcing device. When this screening device is
being assembled, the separate screening baskets are centrally clamped and fixed to
the reinforcing device in the form of backup cylinder by way of a variable-diameter
intermediate ring arranged between the axial ends of the screening baskets or the
screening basket flanges and by applying an axial clamping force to the assembly
composed of the reinforcement device in the form of the back-up cylinder, the two

screening baskets and the interposed intermediate ring.

The screening device according to the invention can therefore be easily and quickly
assembled from components having a simple structure and design. In particular, only
a small number of components need to be assembled the screening device

according to the invention.

The invention will now be explained in more detail below with reference to preferred

embodiments illustrated in the appended drawing, which shows in:

Fig. 1 a schematic structural drawing of the screening device according to the

invention, in half section and transverse view,
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Figs. 2a and 2b schematic views for illustrating the application of the axial

clamping force;

Figs. 3a and 3b schematic views for illustrating the function of the intermediate
ring before and after application of the clamping force in the screening device

according to the invention;

Figs. 4a and 4b schematic views in association with Figs. 3a and 3b;

Figs. 5a and 5b a sectional view and a schematic perspective detailed view

showing a rotation lock in the upper region of the screening device;

Figs. 6a and 6b a schematic sectional view and cut-away perspective detailed

view showing a rotation lock in the intermediate region of an intermediate ring;

Figs. 7a and 7b a schematic sectional view and a perspective view lillustrating a
rotation lock at the bottom region of the screening device according to the invention;

and

Figs. 8a and 8b schematic views illustrating an alternative embodiment of a

variable-diameter intermediate ring.

Identical or similar parts in the figures of the drawing are given the same reference

numerals. Furthermore, the representations do not represent limiting embodiments.

Referring now to Fig. 1, the essential components of a screening device according to
the invention designated with the reference numeral 1 will now be briefly explained.
The screening device 1 includes a reinforcing device 2 in the form of a support sleeve
or "backup cylinder". In the illustrated embodiment, two separate screening baskets

3. 4 are arranged axially one behind the other in the interior of this reinforcing device
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2. A variable-diameter intermediate ring 5, which cooperates with the respective front
ends of the two abutting screening baskets 3, 4 in a manner to be described later, is
arranged between the two screening baskets 3, 4. A bottom part 6, into which an
end-side axial end of the screening basket 4 is inserted by way of a spline
connection, preferably a conical seat connection 7, is provided in the lower region of
the screening device 1. At the upper end in Fig. 1, the reinforcing device 2 is closed
off by a cover part 8 which, on the one hand, cooperates via a non-positive
connection in the form of a spline connection groove formed as a conical seat
connection 9 with an upper end of the screening basket 3. On the other hand, the
cover part 8 is secured to the reinforcing device 2 via clamping screws 12. An
intermediate ring 5 is arranged between the reinforcing device 2 and the two axially
facing ends of the two screening baskets 3, 4. To assemble such a screening device
having the overall designation 1, a first screening basket 4 is inserted into the interior
space formed by the reinforcing device 2 in the form of a supporting cylinder, such
that the lower axial end of the screening basket 4 rests on the bottom part 6 via the
non-positive connection in the form of a conical seat connection 7, for example, with
an interference fit. The variable-diameter intermediate ring 5 is then placed on the
upper axial end of the first screening basket 4. The second screening basket 3 Is
then arranged above the intermediate ring 5 in axial alignment with the first screening
basket 4 and cooperates with the intermediate ring 5 via a non-positive connection,
preferably a spline connection 11. Lastly, the cover part 8 is then attached on the
upper axial end of the second screening basket 3 by way of the non-positive conical
seat connection 9. With the aid of clamping screws 12, an axial clamping force Is
then applied to the overall arrangement composed of the cover part 8, the two
screening baskets 3, 4, the interposed intermediate ring 5 and the bottom part 6.

The application of the clamping force between the cover part 8, the reinforcing device
2 in the form of a support sleeve and the second screening basket 3 is illustrated
schematically with reference to Figs. 2a and 2b. Fig. 2a schematically illustrates the
conditions, when the cover part 8 rests loosely on the conical seat connection 9. As

indicated in Fig. 2a, for example, a distance a exists in this state. As illustrated In
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Fig. 2b, this distance is substantially smaller after the clamping screws 12 are

tightened and is designated therein by as.

The operation of the intermediate ring 10 is illustrated schematically with reference to
Figs. 3a and 3b. Fig. 3a in association with Fig. 2a shows a schematic diagram
where the intermediate ring 5 has, for example a distance b4, from the interior wall of
the reinforcing device 2. The two axial ends of the screening baskets 3, 4 have
according to Fig. 3a for example a distance a,. Fig. 3b shows the state when an
axial clamping force is applied in accordance with Fig. 2a. When this axial clamping
force is applied, the axial distance between the two baskets 3, 4 becomes smaller
and decreases to as. The intermediate ring 10 is pressed directly against the interior
wall of the reinforcing device 2 in the form of a support sleeve, and the distance
previously designated in Fig. 3a with by is canceled. In this case, the compressive
forces can then be transferred to the reinforcing device 2 via the axial ends (end
flanges) of the screening baskets 3, 4, thereby increasing and enhancing the overall

stability to the screening device 1.

Figs. 4a and 4b schematically illustrate the situation in a plan view. The intermediate
ring 5 is in the illustrated, preferred embodiment designed with a variable diameter In
that it is divided or slotted, meaning that this variable-diameter intermediate ring o Is
not closed at its circumferential ends, but has a spacing ¢4 in the circumferential

direction.

As seen from Fig. 4b in association with Fig. 3b, the intermediate ring 5 is spread
apart in the circumferential direction by the axial clamping force application in such a

way, the spacing between the circumferential ends of the split intermediate ring 5 IS
increased to ¢, with respect to Fig. 4a. At the same time, the spacing b4 between the

interior wall of the reinforcing device 2 is cancelled due to the effect of the clamping

force.
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As can inferred from Figs. 2a to 4b, the variable-diameter intermediate ring 9 Is
arranged between the axially opposite two ends of the two screening baskets 3, 4 In
the interior of the reinforcing device 2 in the form of a support sleeve in such a
manner that the screening baskets 3, 4 In cooperation'with an end flange 13 of the
reinforcing device 2 in the form of a support sleeve, the cover part 8, the base part 6

and the variable-diameter intermediate ring 10 are centrally positioned, clamped and
fixed.

In the screening device according to the invention, when the axial clamping force Is
applied with the clamping screws 12, the two screening baskets 3, 4 are effectively
centered one after the other, with these two screening baskets 3, 4 at the same time
being firmly clamped in cooperation with the variable-diameter intermediate ring 5

against each other and against the interior wall of the reinforcing device 2.

Figs. 5a and 5b illustrate an optional for rotation lock 14, which is in the illustratea
example designed as a pin and groove arrangement 15. This rotation lock 14

prevents a relative rotation between the cover part 8 and the second screening
basket 3.

Figs. 6a and 6b show a rotation lock 16 which is also preferably designed in the form
of a pin and groove arrangement 17 that is effective between the two axially abutting
ends of the two screening baskets 3, 4, and effectively prevents a rotation of the
screening baskets 3, 4 relative to each other.

[0001] Figs. 7a and /Db illustrate a rotation lock 18 optionally provided at the
bottom, which is preferably also designed as a pin and groove arrangement 19 ana

effectively prevents a relative rotation between the first screening basket 4 and the

bottom part 6.
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[0002] Figs. 8a and 8b lastly illustrate an alternative embodiment of a variable-
diameter intermediate ring 5, which is designed as an elastomer ring 20. The
elastomer ring 20 has an uninterrupted or continuous configuration and is deformed
and pressed, starting from the loosely mounted state according to Fig. 8a, under the
action of the applied axial clamping force according to Fig. 8b, so that even in the
state shown in Fig. 8b there is no gap between the interior wall of the reinforcing
device 2 and the corresponding axial ends or the end flanges of the two screening
baskets 3, 4.

10
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CLAIMS:

. A screening device for fibrous suspensions in the paper industry, comprising:

at least two separate, substantially cylindrical screening baskets arranged sequentially
in an axial direction, each screening basket forming a screening surface,

a reinforcing device constructed as a support sleeve and having an end flange at one
axial end, with the reinforcing device surrounding the screening basket with a radial spacing
therebetween,

a variable-diameter intermediate ring interposed between the at least two screening
baskets, the variable-diameter intermediate ring having a diameter which varies between
axially opposed surfaces;

a cover part and a bottom part,

wherein the at least two screening baskets in cooperation with the end flange of the
reinforcing device, the cover part, the bottom part and the intermediate ring are centrically

placed, clamped and fixed inside the reinforcing device.

2. The screening device of claim 1, wherein the variable-diameter intermediate ring 1s
split.

3. The screening device of claim 1, wherein the variable-diameter intermediate ring 1s
slotted.

4, The screening device of claim 1, wherein the variable-diameter intermediate ring 1s

formed by an elastomer ring.

5. The screening device of any one of claims | to 4, wherein the cover part and the
bottom part in cooperation with ends of the at least two screening baskets form in each case a

rotation-locked unit.

6. The screening device of any one of claims | to 5, wherein the intermediate ring and

ends of the at least two screening baskets form a rotation-locked unit.

7. The screening device of claim 5 or 6, wherein the rotation-locked unit 1s constructed

as a pin and groove arrangement.

11
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8. The screening device of any one of claims 1 to 7, wherein the cover part, the bottom

part and the intermediate ring form a non-positive connection with the at least two screening

baskets by way of a spline connection.

9. The screening device of any one of claims 1 to 8, wherein the spline connection 1s

formed as a conical seat connection.

[0.  The screening device of any one of claims 1 to 9, wherein the screening device 1s
assembled by arranging in the reinforcing device a first of the at least two screening baskets
which rests on the bottom part, by placing the variable-diameter intermediate ring on an
upper axial end of the first screening basket, by placing a second of the at least two screening
baskets on the variable-diameter intermediate ring, and by placing the cover part on an upper
axial end of the second screening basket, wherein when an axial clamping force is applied to
the assembled screening device, the intermediate ring 1s spread open in a circumfterential
direction and bears gap-free against the axial ends of the at least two screening baskets in the

radial direction.
11.  The screening device any one of claims 1 to 10, wherein the at least two screening

baskets have different characteristics selected from slot width, slot shape, partitions, profile

depth, profile size and profile slope.

12
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