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(57) Abstract

A cylindrical screen
(16) comprises an inlet
end (11) for receiving a
paper pulp suspension to
be separated from undesired
particles, and a reject end
(13) for removing separated
particles. The screen (16)
is intended for the kind of
pressure screening apparatus
having rotor wings (9)
adapted to move along a
cylindrical path close to
the inlet side of the screen.
Elongated flow deflecting
members (22) are arranged
on the inlet side of the
screen and are distributed
around the circumference of
the screen, each elongated
flow  deflecting member
extending obliquely relative
to the centre axis of the
screen and forwards relative
to the direction of rotation of

the rotor wings as seen from the inlet end (11) of the screen. According to the invention the distance between adjacent flow deflecting
members (22) as seen in the circumferential direction of the screen is less than 6 mm, whereby a high efficiency is obtained with respect
to separation of undesired particles without deteriorating the capacity.
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The present invention relates to a cylindrical screen
with an inlet side and an outlet side for the kind of
pressure screening device which is intended for sepa-
rating undesired particles from paper pulp suspensions
and which has a rotor with a number of rotor wings
adapted to move along a cylindrical path, which is
coaxial with the cylindrical screen and which extends
quite close to the inlet side of the screen. The screen
comprises an axial inlet end at the inlet side for
receiving the suspension to be separated, an axial
reject end at the inlet side for removing separated
particles, elongated flow deflecting members, which are
arranged at the inlet side of the screen and which are
distributed around the circumference of the screen, and
screen holes arranged between the flow deflecting
members. Each elongated flow deflecting member extends
obliquely relative to the centre axis of the cylindrical
screen and forwards relative to the direction of
rotation of said rotor wings as seen from the inlet end
of the screen towards the reject end of the screen,
whereby during operation, when the screen is mounted in
said pressure screening device, the flow deflecting
members affect the suspension flow containing separated
particles entrained by said rotor wings along said
cylindrical path, so that the suspension flow gets a
component of movement towards the reject end of the
screen. The invention also relates to a method of

producing such a cylindrical screen.

It.is important that said oblique flow deflecting mem-
bers of a conventional screen of this kind efficiently
promotes rapid transportation of separated particles

towards the reject end of the screen, since each time a
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particle is passed by a rotor wing it is subjected to a
pulse, which means that the particle runs the risk of
being turned so that it may pass through a screen hole.
The efficiency of the screen with respect to separation
of undesired particles decreases therefore with increas-

ing number of pulses that each particle is subjected to.

The capacity of the screen depends on the number of
screen holes arranged per surface unit, i.e. how large
an open area the screen has. The open area of the screen
is, however, limited by reasons of strength (the more
screen holes the weaker screen) and by the number of
flow deflecting members (more flow deflecting members
means room for fewer screen holes). If the open area is
made relatively large at the expense of fewer flow
deflecting members the problem arises, however, that the
efficiency of the screen with respect to separation of

undesired particles is reduced.

EP-B-0 046 687 discloses a screen, which comprises a
cylindrical plate of uniform thickness and which in one
embodiment is provided with oblique flow deflecting
members in the form of bars, which are welded on the
inlet side of the screen. Between adjacent bars there
are a plurality of screen holes distributed in the
circumferencial direction of the screen. It is mentioned
that the distance between adjacent bars may be wvaried
from 6.35 to 127 mm, in particular from 12.7 to 127 mm.

The object of the present invention is to provide a
cylindrical screen for pressure screening apparatuses
and having an improved efficiency with respect to
separation of undesired particles without the capacity

being reduced, as compared with conventional screens.
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This object is obtained by a screen of the kind initi-
ally stated, which is characterized in that the distance
between adjacent operative flow deflecting members as
seen in the circumferential direction of the screen is
less than six millimeters. Hereby a screen with many
flow deflecting members is obtained, which gives a high
efficiency with respect to separation of undesired par-
ticles. The short distance between adjacent flow deflec-
ting members permits room for only one or possibly two
screen holes between said members as seen in the circum-
ferential direction of the cylindrical screen, which
gives the advantage that the screen holes are effici-
ently cleansed from plugging fibres, as the rotor wings
pass the screen holes. The efficient cleansing of the
screen holes is due to that the pulse from a passing
rotor wing creates a strong local turbulence in the
narrow area between adjacent flow deflecting members,
which uncovers the screen holes from possibly plugging
fibres. The theoretical reduced open area of the screen,
which is due to the great number of flow deflecting mem-
bers, is thus surprisingly compensated by said strong
local turbulence which arises during operation and which
in practice gives at least as large open area of the
screen according to the invention as that of conven-
tional screens with fewer flow deflecting members and
more screen holes. In addition, the pulse frequency from
the rotor wings increases with increasing number of flow
deflecting members, which contributes to maintain the

screen holes uncovered.

Each elongated flow deflecting member preferably forms
an angle to a generatrix to the cylindrical screen which
is in the range of 1-40° and which may be constant. Each
flow deflecting member may advantageously form an angle

to said generatrix relatively close to the reject end of
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the screen which is larger than the angle each flow
deflecting member forms with said generatrix relatively
close to the inlet end of the screen. Hereby, the flow
deflecting members will give the suspension flow a
larger component of movement towards the reject end of
the screen relatively close to the reject end of the
screen, where the share of undesired particles in the
suspension is relatively large, than relatively close to
the inlet end of the screen. Each flow deflecting member
may be arranged such that said angle increases stepwise
or continuously when the generatrix is moved so that the
intersection point between said members and the
generatrix is moved in the direction towards the reject
end of the screen.

According to a preferred embodiment of the screen
according to the invention, the screen is formed by a
plane plate of uniform thickness, which is bent to
cylindrical shape. A multiplicity of elongated parallel
grooves are formed in the plate on the inlet side of the
screen by material reducing machining of the plate, the
screen holes of the screen opening in said grooves. The
grooves are confined by elongated wall surfaces which
constitute said flow deflecting members. Said wall
surfaces comprise two opposite wall surfaces along each
groove, and therefore it is realized that during
operation one of said two opposite wall surfaces will be
operative as a flow deflecting member of the kind here
intended, to affect the suspension flow so that it will
get a component of movement towards the reject end of
the screen. The screen holes may suitably be oriented in
rows, one single row of screen holes extending between

adjacent flow deflecting members.
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According to another embodiment of the screen according
to the invention, the screen is formed by a multiplicity
of separate elongated solid wall elements arranged in a
circular row. Adjacent wall elements extend in parallel
with and at a small distance from each other, so that an
elongated gap is formed between them and constitutes one
of said screen holes. On the inlet side of the screen
adjacent wall elements form grooves which are confined
by elongated wall surfaces, which constitute said flow

deflecting members.

A further object of the present invention is to provide
a simple method of producing a cylindrical screen of the
kind here present.

This object is achieved by a method which is characteri-
zed by the steps of: a) forming a multiplicity of elon-
gated parallel grooves on one side of a plane plate of
uniform thickness by material reducing machining of the
plate; b) forming screen holes in the plane plate in the
area of each groove by machine cutting of the plate, so
that the screen holes extend from the grooves and
diverge towards the opposite side of the plate, and c)
bending the plate to a cylindrical shape, so that the
grooves are on the internal side of the cylindrical
plate and extend obliquely relative to the centre axis

of the cylindrical plate.

By bending the plate to a cylinder once the screen holes
have been cut, the openings of the screen holes on the
internal side of the cylindrical screen will be thinner
as compared to the corresponding openings on the
original plane plate, which gives the advantage that
particularly thin inlet openings can be formed even by

means of relatively coarse but reliable cutting tools.
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The plane plate may be rectangular and the elongated
grooves may be formed so that they extend obliquely
relative to the side edges of the plate. Then, the plate
may be bent to its cylindrical chape so that two of the
opposite edges of the plate abut each other, whereby the
grooves extend obliquely relative to the centre axis of
the cylindrical plate. As an alternative, the plate may
initially be provided with the grooves and then be cut
to rectangular shape, so that the grooves extend

obliquely relative to the side edges of the plate.

Each screen hole may be formed by laser cutting by means
of a laser beam which cuts through the plane plate from
said opposite side of the plate. The laser beam suitably
has an axial cross-section which converge through the
plate in the direction from said one side of the plate.
As a result, diverging screen holes are obtained with

the aid of one single laser beam.

As an alternative, each screen hole may be formed by

water cutting.

The invention is explained more closely in the following

with reference to the accompanying drawings, in which

figure 1 schematically shows a longitudinal sectional
view through a conventional pressure screening appa-
ratus,

figure 2 shows a cylindrical screen according to the
invention for use in the pressure screening apparatus
according to figure 1,
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figures 3-5 schematically show the inlet sides of three
cylindrical screens according to the invention having

different arrangement of flow deflecting members,

figure 6 shows an end view of a screen according to the
invention with flow deflecting members arranged on the

internal side of the screen,

figure 7 shows an end view of a screen according to the
invention with flow deflecting members arranged on the

external side of the screen,

figure 8 shows a part of a cross-section through a
preferred embodiment of the screen according to the

invention, and

figure 9 shows a part of a cross-section through another

embodiment of the screen according to the invention.

In the figures, components with the same function are

provided with the same reference numerals.

In figure 1 there is shown a conventional pressure
screening apparatus comprising a hollow housing 1, a
stationary circular cylindrical screen 2, which extends
within the housing 1 and which divides the interior of
the housing 1 into a chamber 3 for pulp suspension to be
screened by the screen 2 and an annular chamber 4 for
receiving screened pulp suspension. A rotor 5 is
journalled in the housing 1 by means of a bearing 6 and
extends in the interior of the screen 2, the rotor 5
being rotatable by a drive motor 7 about an axis 8 which
is coaxial with the screen 2. The rotor 5 is provided
with four rotor wings 9 (more of less than four rotor

wings may however be arranged), which extend axially
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along the rotor 5 and at a small distance from the
screen 2. The purpose of the rotor wings 9 is to prevent
clogging of the screen holes of the screen 2 and to
maintain a flow of suspension in the circumferential

direction of the screen.

The chamber 3 has an inlet 10 for supplying pulp
suspension to be separated to an axial inlet end 11 of
the screen 2 and a reject outlet 12 for discharging
separated contaminants from an axial outlet end 13 of
the screen 2. In the reject outlet 12 there is a valve
14 for adjusting the reject flow. The annular chamber 4

has an accept outlet 15 for separated suspension.

In figure 2 there is shown a cylindrical screen 16
according to a preferred embodiment of the invention
intended to be used in the pressure screening apparatus
according to figure 1. The screen 16 comprises four
separate cylindrical screen elements 17-20, which are
releasably coupled to each other by means of annular
coupling members 21. As an alternative, the screen 16
may be formed in one single piece. Since the screen 16
is worn faster at the reject end 13 than at the inlet
end 11 the screen 16 can be renovated at a low price by
exchanging only the screen element 20 which is located
closest to the reject end 13 by a new one. In addition
to this, the screen 16 may be adapted to different
operation conditions by coupling together screen
elements 17-20 with different screen hole patterns
and/or different arrangements of flow deflecting
members. In the screen 16 there is also shown the rotor
5 and the direction of rotation thereof. On the inlet
side of the screen 16 each screen element 17-20 has a
multiplicity of elongated flow deflecting members 22

distributed around the circumference of the screen 16,
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the distance between adjacent operative flow deflecting
members 22 as seen in the circumferential direction of
the screen 16 being less than 6 mm. Each member 22
extends obliquely relative to the centre axis 23 of the
screen and forwards relative to the direction of
rotation of the rotor wings 9 as seen from the inlet end
11 of the screen 16 towards the reject end 13 of the
screen 16. Between adjacent members 22 there are screen
holes in the form of slots 23.

During operation, when the screen 16 is mounted in the
pressure screening apparatus according to figure 1, the
drive motor 7 drives the rotor 5 so that the rotor wings
9 move along a relatively thin cylindrical path, which
is coaxial with the screen 16 and which extends close to
the inlet side of the screen 16, here the internal side
of the screen 16. The suspension flow containing
separated undesired particles that are entrained by the
rotor wings 9 along the cylindrical path are affected by
the obliquely arranged flow deflecting members 22, so
that the suspension flow gets a component of movement
towards the reject end 13 of the screen 16.

Each flow deflecting member 22 of the screen according
to the invention forms an angle a to the generatrix G to
the cylindrical screen which should be at least 1° and
maximally 40°. In the screen 16 according to figure 2
the angle a is constant regardless of where on the
screen 16 said generatrix G intersects a flow deflecting
member 22, which is schematically shown in figure 3. As
an alternative, each flow deflecting member (24 and 25
in figure 4 and 5, respectively) may form an angle (bl
and cl in figure 4 and 5, respectively) to the
generatrix G relatively close to the reject end 13 of

the screen which is greater than the angle (b2 and c2 in
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figure 4 and 5, respectively) which each flow deflecting
member forms to the generatrix G relatively close to the
inlet end 11 of the screen. As a result, the suspension
flow in said cylindrical path is given a greater compo-
nent of movement towards the reject end of the screen
the closer the flow is to the reject end of the screen.
This is favourable to the efficiency of the screen with
respect to separated contaminants, since the share of
fibres in the suspension in the interior of the screen
decreases from the inlet end of the screen to the reject
end of the screen, and therefore it is more important to
promote the axial transportation of the suspension close
to the reject end than to separate fibres through the
screen. For instance, each flow deflecting member may be
arranged so that it forms an angle bl, b2 which in-
creases continuously (figure 4) or forms an angle cl, c2
which increases stepwise (figure 5), when the generatrix
G is moved so that the intersection point between the
flow deflecting member and the generatrix G moves in the

direction towards the reject end 13 of the screen.

In figure 6 there is shown an end view of a cylindrical
screen 26 according to a preferred embodiment of the
present invention with flow deflecting members 27
arranged on the internal side of the screen 26. The
screen 26 consists of a plate on which parallel grooves
28 have been milled, so that the inner surface of the
screen 26 has a saw-tooth contour with steep flanks 27,
which constitute the flow deflecting members, and flat-
tened tooth backs 29. However, it is possible to switch
the direction of movement of the rotor wings 9, whereby
the flattened tooth backs 29 will be operating as flow
deflecting members, though with reduced efficiency as

compared to said steep flanks 27. In the area of each
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groove 28 one single screen hole 30 is arranged, as seen

in the circumferential direction of the screen 26.

In figure 7 there is shown an end view of a cylindrical
screen 31, according to another embodiment of the
invention, which has the same saw-toothed contour as the
screen 26 according to figure 6. However, it differs
from the screen 26 in that the saw-tooth contour is
arranged on the external side of the screen 31. Thus,
the screen 31 is intended for the kind of pressure
screening apparatus which separates a suspension flow
flowing from outside and into the screen 31. In this
case, rotor wings 32 sweeping along the external side of
the screen 31 are arranged.

In figure 8 there is shown a part of a cross-section
through the screen 26 according to figure 6. The screen
26 may advantageously be produced in the following way.
On one side of a plane plate of uniform thickness a
multiplicity of elongated parallel grooves 28 are formed
by material reducing machining of the plate, preferably
milling. Each groove 28 is formed as a V, as seen in a
cross-section through the groove 28, with a right angle
between the legs of the V, so that the plate has a saw-
toothed contour with steep flanks 27 and flattened tooth
backs 29. The distance between adjacent flanks is less
than 6 mm. Screen holes 30 are formed in the plate in
the area of each groove 28 by means of a laser beam
which cuts through the plate from the opposite groove-
less side of the plate. The laser beam is focused
outside the plate adjacent the side of the plate which
is provided with the grooves 28, whereby the laser beam
converges through the plate and forms screen holes 30
which diverge from the grooves 28 to the groove-less

side of the plate. When cutting each screen hole 30, the
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plate is moved relative to the laser beam, so that the
screen hole 30 takes the form of a slot extending along
its groove 28. Finally the plate is bent with grooves 28
and screen holes 30 to a cylindrical shape, so that the
grooves 28 are on the internal side of the cylindrical
plate and extend obliquely relative to the centre axis
of the cylindrical plate. Due to the bending of the
plate to the cylindrical shape, the angle between the
flank 27 and the tooth back 29 of each groove 28 becomes
less than 90°. In addition to this, the inlet opening of

each screen hole 30 becomes thinner,

A simple way of forming the obliquely extending grooves
28 is to start from a rectangular plane plate and form
the grooves 28 so that they extend obliquely relative to
the side edges of the plate, after which the plate is
bent to its cylindrical shape so that two of the oppo-
site side edges of the plate abut each other. As an
alternative, the plane plate may initially be provided
with the grooves 28 and then be cut to rectangular
shape, so that the grooves extend obligquely relative to
the side edges of the plate.

As an alternative to laser cutting, the screen holes 30
may also be formed by water cutting. In this case,
however, each cutting water jet is ejected towards the
side of the plane plate which is provided with the
grooves 28.

Figure 9 shows a part of an end view of a screen 33
according to another embodiment of the invention. The
screen 33 resembles the screen 26 in that it has the
same saw-toothed contour on its internal side. However,
the screen 33 differs from the screen 26 in that it is
formed by a multiplicity of separate elongated wall
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elements 34, which are arranged in a circular row.
Adjacent wall elements 34 extend in parallel with and at
a small distance from each other, so that an elongated
gap 35 is formed between them and constitutes a screen
hole. The wall elements 34 have a cross sectional shape
which gives a saw-toothed inner contour of the screen 33
which is identical to the inner contour of the screen 26

according to figure 8.

In figure 9 there is shown an angle o between the radius
of the screen 33 and a flank 27 of a groove 28, and an
angle P between the radius of the screen 33 and the
tooth back 29 of said groove 28. As mentioned above, in
the embodiments according to figures 8 and 9 the sum of
the angles ¢ and B is less than 90°. This angle sum may,
however, be greater than 90°. For instance, the angle «
may vary between 5-80° and the angle B may vary between
5-85°. The angles o and P may also be equivalent.
However, it is preferred that the angle « is somewhat
less than 15° and that the angle P is somewhat less than
75°. The angle figures stated are also applicable to the

screen 26 according to figure 8.
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Claims

1. A cylindrical screen (16,26,31,33) with an inlet
side and an outlet side for the kind of pressure
screening apparatus, which is intended for separation of
undesired particles from paper pulp suspensions and
which has a rotor (5) with a number of rotor wings (9)
adapted to move along a cylindrical path, which is
coaxial with the cylindrical screen and which extends
quite close to the inlet side of the screen, which
screen comprises an axial inlet end (11) at the inlet
side for receiving the suspension to be separated, an
axial reject end (13) at the inlet side for removing
separated particles, elongated flow deflecting members
(22,24,25,27), which are arranged on the inlet side of
the screen and which are distributed around the
circumference of the screen, and screen holes (23,30,35)
arranged between the flow deflecting members, each
elongated flow deflecting member extending obliquely
relative to the centre axis of the cylindrical screen
and forwards relative to the direction of rotation of
said rotor wings as seen from the inlet end of the
screen towards the reject end of the screen, whereby
during operation, when the screen is mounted in said
pressure screening apparatus, the flow deflecting
members deflect the suspension flow containing separated
particles that are entrained by said rotor wings along
said cylindrical path, so that the suspension flow gets
a component of movement towards the reject end of the
screen, characterized in that the
distance between adjacent operative flow deflecting
members (22,24,25,27) as seen in the circumferential

direction of the screen is less than 6 mm.

2. A screen according to claim 2, characte -
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rized in that each elongated flow deflecting
member (22,24,25,27) forms an angle to the generatrix
(G) to the cylindrical screen which is in the range of
1-40°.

3. A screen according to claim 2, characte -
rized in that each flow deflecting member (22)
forms a constant angle (a) to the generatrix (G) to the
cylindrical screen.

4. A screen according to claim 2, characte -
rized in that each flow deflecting member (24;25)
forms an angle (bl;cl) to said generatrix (G) relatively
close to the reject end (13) of the screen which is
greater than the angle (b2;c2) each flow deflecting
member forms to said generatrix relatively close to the
inlet end (11) of the screen.

5. A screen according to claim 4, c haracte -
rized in that each flow deflecting member (25)
forms an angle (cl,c2) to said generatrix (G) which
increases continuously when the generatrix is moved so
that the intersection point between said member and the
generatrix moves in the direction towards the reject end

(13) of the screen.

6. A screen according to claim 4, characte -
rized in that each flow deflecting member (24)
forms an angle (bl,b2) to said generatrix (G) which
increases stepwise when the generatrix is moved so that
the intersection point between said member and the
generatrix moves in the direction towards the reject end

(13) of the screen.

7. A screen according to any one of claims 1-6,
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characterized in that the screen (26) is
formed by a plane plate of uniform thickness, which is
bent to a cylindrical shape, that a multiplicity of
elongated parallel grooves (28) are formed in the plate
on the inlet side of the screen by material reducing
machining of the plate, that the screen holes (30) of
the screen open in said grooves, and that the grooves
are confined by elongated wall surfaces (27,29)

constituting said flow deflecting members.

8. A screen according to claim 7, characte -
rized in that the screen holes (30) are oriented
in rows, one single row of screen holes extending
between adjacent flow deflecting members (27,29).

9. A screen according to any one of claims 1-6,
characterized in that the screen (33) is
formed by a multiplicity of separated elongated solid
wall elements (34), which are arranged in a circular
row, adjacent wall elements extending in parallel with
and at a small distance from each other, so that an
elongated gap (35) is formed between them and
constitutes one of said screen holes, and that on the
inlet side of the screen, adjacent wall elements form
grooves which are confined by elongated wall surfaces

(27,29) constituting said flow deflecting members.

10. A screen according to any one of the preceding
claims, characterized in that said inlet

side is formed by the internal side of the screen.

1l1. A screen according to any one of claims 1-9,
characterized in that said inlet side is

formed by the external side of the screen.

PCT/SE97/02202
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12. A method of producing a cylindrical screen for use
in a pressure screening apparatus intended for separa-
ting undesired particles from paper pulp suspensions,
comprising the steps of:

- forming a multiplicity of elongated parallel grooves
(28) on one side of a plane plate of uniform thick-

ness by material reducing machining of the plate,

- forming screen holes (30) in the plane plate in the

area of each groove by cutting the plate, and

- bending the plate to a cylindrical shape, so that
the grooves are on the internal side of the

cylindrical plate,

characterized in that said screen holes
are formed in the plane plate such that they extend from
said grooves and diverge towards the opposite side of
the plate, and the screen is formed such that said
grooves extend obliquely relative to the centre axis of
the cylindrical plate when the plate has been bent to
cylindrical shape.

13. A method according to claim 12, c haracte -
rized in that said grooves are formed such that

ridges are left on both sides of every groove, forming

flow deflecting members (22,24,25,27) on the completed

screen, the distance between the formed flow deflecting
members being less than six millimeters in the

circumferential direction of the screen.

14. A method according to any one of the claims 12-13,
characterized in that the plane plate is
rectangular, that the elongated grooves (28) are formed

PCT/SE97/02202
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such that they extend obliquely relative to the side
edges of the plate, and that the plate is bent to its
cylindrical shape so that two of the opposite side edges
of the plate abut each other.

15. A method according to any one of claims 12-13,
characterized in that before the plane
plate with formed grooves (28) is bent to a cylindrical
shape it is cut to rectangular shape, so that the
grooves extend obliquely relative to the side edges of
the plate, and that the rectangular plate is bent to a
cylindrical shape so that two of the opposite side edges
of the plate abut each other.

16. A method according to any one of claims 12-15,
characterized in that each screen hole
(30) is formed by laser cutting.

17. A method according to claim 16, characte -
rized in that each screen hole (30) is formed by
means of a laser beam which cuts through the plane plate
from said opposite side of the plate, the laser beam
having an axial cross-section which converges through
the plate in the direction from said opposite side

towards said one side of the plate.

18. A method according to any one of claims 12-15,
characterized in that each screen hole

(30) is formed by water cutting.
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