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(54) SLEEVE ROLL

(57) A Sleeve roll (1) comprises an axle beam (11)
with an axle stub (13), said axle stub (13) being supported
in a bearing structure (21); a roll head (31) configured to
support a belt (41) tensioned about and being rotatable
about the axle beam (11) in a belt loop; the belt (41) being

rotatable about and relative to the axle beam (11); and
a movable forming element (119) configured to protrude
from the axle beam (11), thereby abutting against the
belt (41) to vary a cross sectional shape of the belt loop.
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Description

[0001] The invention pertains to a sleeve roll. Such a
kind of sleeve roll in general is provided in a forming sec-
tion of a fiber web forming machine such as
paper, board, tissue or pulp machine.
[0002] Prior art sleeve rolls are for instance known from
document DE 31 42 045 A1. Here, a sleeve arrangement
with stationary sector support shoe/beam is arranged in
a forming section of a paper or board making machine.
The forming section comprises two wires, each of them
forming a closed loop. The two wires are guided such
that they run along a portion of the sleeve arrangement
with a stationary sector support shoe/beam circumfer-
ence in an adjacent manner, thereby forming a fabric
wrap where web is sandwiched between the wire. Thus,
the sleeve arrangement with a stationary sector support
shoe/beam causes a minimum distance between the two
wires, thereby causing dewatering of a web located be-
tween the two wires.
[0003] Another forming section similar to the one of DE
31 42 045 A1, but comprising a sleeve roll with a cross
section having a changing radius of curvature is known
from document EP 2 350 385 B1. This shape enables an
improved dewatering pressure caused by the change of
the sleeve roll’s radius of curvature.
[0004] In general, a sleeve roll comprises a static por-
tion such as an axle beam for supporting a belt rotating
about the axle beam. The belt is driven by the wire running
about a portion of the sleeve roll sliding surface. Thus,
there arise problems with friction forces, in particular dur-
ing start up, where static friction forces occur, in a slow
running mode where static friction forces as well as slid-
ing friction forces occur, and in a normal running mode
where mainly sliding friction forces occur.
[0005] There is need for a sleeve roll capable of coping
with friction forces in different running modes.
[0006] According to the invention, a sleeve roll (1) com-
prises an axle beam (11) with an axle stub. The axle stub
(13) is supported in a bearing structure (21). Moreover,
the sleeve roll comprises a roll head (31) which is con-
figured to support a belt (41) tensioned about and being
rotatable about the axle beam (11) in a belt loop. The
belt (41) is rotatable about and relative to the axle beam
(11). A movable forming element (119) is configured to
protrude from the axle beam (11), thereby abutting
against the belt (41) to vary a cross sectional shape of
the belt loop.
[0007] Thus, by means of the movable forming element
the shape of the belt loop running about the axle beam
and corresponding to the circumference of the roll head
can be changed to have a protrusion where the movable
forming element protrudes. This protrusion can be effect-
ed even during the paper or board making machine is
running. Accordingly, a start moment can be reduced,
when the movable forming element is retracted while
starting, and effecting the protrusion only after the start
has been performed. During start up of the fiber web form-

ing machine, the forming element is retracted inside the
belt circle and support behind the element is against the
belt inner surface. During start up all the lubrication inlets
for sliding surface are in use and the wire tension can be
reduced. Additionally, control of the water removal peak
pressure and of the fabric tension is possible. The latter
allows control of the water removal profile.
[0008] Moreover, such a movable forming element can
be replaced easily when it is worn or when a radius of
the surface abutting against the belt is to be changed.
[0009] Advantageously, a sliding surface (115) can be
arranged adjacent to and, in a rotating direction of the
belt (41), before the movable forming element (119).
[0010] Advantageously, the movable forming element
(119) can be movable forwards and backwards in a pro-
truding direction (z).
[0011] Thereby, the movable forming element can take
at least two positions, that is, retracted or protruding. Fur-
thermore, in addition to the above mentioned advantag-
es,
[0012] Advantageously, the forwards and backwards
movement of the movable forming element (119) in the
protruding direction (z) can be effected by means of a
piston (1192) accommodated in a cylinder (1193). The
piston (1192) is capable of acting in both directions.
[0013] Such an arrangement effects that the movable
forming element can be set at an arbitrary protruding po-
sition within the stroke of the piston. Thereby, when pro-
viding adjacent movable forming elements in the axial
direction, any deflection can be compensated within a
minimum range. With other words, the bending line in
the cross machine direction (of a paper or board making
machine) can be set to vary from an intended bending
line less than 0.25 mm/m.
[0014] Advantageously, the movable forming element
(119) can be supported at the axle beam (11), the support
preferably being a hinge (1191) and the forming element
moving cylinder structure is hinged.
[0015] Thus, the forces of the rotation of the belt and
tension from the wires wrapping partially the sleeve roll
acting on the movable forming element are transferred
to the axle beam having a rigid structure without affecting
the accuracy in the web forming process. In a case where
the movable forming element is supported by a hinge,
instead of the above linear protrusion and retraction
movement, the protrusion and retraction movement is
performed along a curve. Thereby, in combination with
a correspondingly changing radius of the top surface of
the movable forming element getting into abutment with
the belt, a smooth adjustment of the protrusion height
while maintaining a low friction between the top surface
of the movable forming element and the belt is achieved.
[0016] Protrusion of the forming element affects to the
belt when exceeding the sleeve roll radius in operation
position. Thus, good lubrication must be arranged before
the forming element to ensure smooth belt gliding over
said element which tensions the belt outwards. During
the start up the forming element can be retracted inside
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the roll head circle to reduce friction.
[0017] Protrusion/outstroke of the forming element out
of the roll head/ belt circle can be 10-120 mm advanta-
geously 20-70 mm. Also belt indent/inwards bulging be-
fore the forming element is possible while the sliding sur-
face can be arranged some (tens) of millimeters below
the head/belt but on the same radius. This helps to reduce
the required protrusion/outstroke of the forming element,
which is favorable to the life of the belt when reducing
the belt tension, and thereby the belt wear.
[0018] Thus, remarkable changes of the fabric tension
wrap parameters are possible. On the other side, too high
forces acting onto the belt from the movable forming el-
ement, as well as bending forces acting on the support
of the movable forming element due to friction between
the belt and the top surface of the movable forming ele-
ment can be prevented.
[0019] Advantageously, in cross section, a surface
(1195) of the forming element (119) abutting against the
belt (41) can have a curved, convex shape.
[0020] Thereby, a change of the curvature of the top
surface of the forming element abutting against the belt
can be applied. Thus, a compensation of the roll deflec-
tion can also be performed this way.
[0021] Advantageously, a radius of curvature of the
curved, convex shape of the surface (1195) of the forming
element (119) abutting against the belt (41) can get small-
er in the rotating direction of the belt.
[0022] Thereby, the wire tension profile can be control-
led in a smooth manner. Moreover, bending of the sleeve
roll can be compensated.
[0023] Advantageously, a radius of curvature of the
curved shape of the surface (1195) of the forming ele-
ment (119) abutting against the belt (41) can change con-
tinuously or stepwise, wherein a number of steps can be
3 to 12.
[0024] Since the movable forming element can be eas-
ily replaced, it is possible to apply different movable form-
ing elements with dedicated top surface shapes in de-
pendency of the paper or board making process. A ma-
terial of the forming element can be metal or polymer
(reinforced composite) or a combination thereof. A man-
ufacturing method can be extrusion, machining, additive
manufacturing or casting. Also low friction coating or sur-
face hardening can be used for the sliding surface and /
or a forming element prone to wear.
[0025] Advantageously, the sliding surface (115) can
cover a sector of 30° to 120° of the sleeve roll (1).
[0026] Since this range almost corresponds to the wire
wrap, friction caused by the wire acting on the belt can
be remarkably reduced. Moreover, it is possible to add
another sliding surface in the belt running direction after
the movable forming element to support the belt and re-
duce friction in a case where the movable forming ele-
ment is retracted, for example during start up of the fiber
web forming machine.
[0027] Advantageously, the sliding surface (115) in a
cross section can have the same/constant radius of cur-

vature than the roll head (31).
[0028] Advantageously, a sliding surface of the sliding
element (115) can be surface treated and/or can have
depressions. Moreover, lubricating means (1151) can be
arranged before the sliding surface (115) in a rotation
direction of the belt (41), and/or through the sliding sur-
face (115). These dimples/recesses/pockets are extend-
ed in the length direction of the axle beam as discrete
row/s. There are narrow land areas between said pockets
filled with lubricating oil. Recesses can have different
lengths and different numbers of oil inlet openings per
recess.
[0029] Thereby, the coefficient of friction is further re-
duced.
[0030] The invention also pertains to a paper or ?board
making machine, which, in a dewatering section or form-
ing section comprises two wires (1015, 1009) and the
sleeve roll (1) as described above. The wire (1007) on
the side of the sleeve roll (1) is in abutment with the sleeve
roll (1) at the sliding surface (115), thereby transferring
a rotation force to the belt (41) of the sleeve roll.
[0031] In the following, presently preferred embodi-
ments of the invention will be described based on the
figures, in which

Fig. 1 is a schematic view of forming section of a
paper or board making machine employing a sleeve
roll according to the invention;

Fig. 2 is a perspective view of a bearing structure
supporting an axle stub of the sleeve roll according
to the invention;

Fig. 3 is a perspective view of an axle beam of the
sleeve roll according to the invention;

Fig. 4 is a section view along a length axis of the
sleeve roll according to the invention; and

Fig. 5 is a cross section view perpendicular to the
length axis of the sleeve roll according to the inven-
tion.

[0032] An example of a schematic structure of a form-
ing section 1000 of a paper or board making machine
applying a sleeve roll 1 according to the invention is
shown in Fig. 1. A head box 1001 serves to supply a pulp
suspension between the wires 1009, 1015 which are
guided as closed loops. The wire loop 1015 is guided by
guiding rolls 1013, a forming roll 1005 and the sleeve roll
1. A second wire 1009 is guided in another closed loop
by guiding rolls 1007, the forming roll 1005 and the sleeve
roll 1. Between the forming roll 1005 and a guiding roll
1007a of the guiding rolls 1007 dedicated to the second
wire 1009, both wires 1015 and 1009 run in a parallel
manner sandwiching the thereby formed web.
[0033] A forming gap with constant radius fabric ten-
sion wrap on forming roll and changing radius fabric ten-
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sion wrap on sleeve roll is formed between the two wires
1015 and 1009 at circumferential portions of each of the
forming roll 1005 and the sleeve roll 1 where both wires
1015 and 1009 run along the circumferential portions of
the two rolls. Due to a slight elongation of the wires 1009
and 1015 in the portions not affected by a roll, in these
fabric tension wrapsa pressure acting through wire ten-
sion on the web is higher than in the portions where the
wires are not supported.
[0034] The forming gap and fabric tension wrap formed
at the forming roll 1005 serves to receive the pulp sus-
pension from the headbox 1001. To provide this tension
wrap at the forming roll 1005, the second wire is guided
towards the forming roll by means of a breast roll 1007b,
which is arranged close to the forming roll 1005 in a man-
ner that a diffusor portion of the headbox 1 is arranged
between the forming roll 1005 and the breast roll1007b.
Thus, a first dewatering of the web is performed at the
forming roll 1005.
[0035] Another fabric forming wrap is formed at the
sleeve roll 1. Since this description is mainly directed to
the sleeve roll 1, in the following the fabric forming wrap-
formed at the sleeve roll 1 will be described as "the fabric
forming wrap" while, if necessary, the fabric nip formed
at the forming roll 1005 will be described as "the constant
radius fabric tension wrap" or simply as "fabric tension
wrap" (at the forming roll 1005).
[0036] Moreover, in the forming section other means
for dewatering of the web such as dewatering elements
1003 or suction boxes 1011 are arranged. It will be un-
derstood that the above description of the forming section
based on Fig. 1 is merely an example and does not at all
limit the forming section to the wire arrangement and el-
ements shown in Fig. 1 and described above. That is,
next to the described elements or additional dewatering
elements and suction boxes can be provided. On the
other side, one or more of the shown dewatering ele-
ments and/or suction boxes can be omitted. Moreover
different types of web forming concepts being suitable
for all types of formers, head boxes, layouts and webs
can be chosen. Likewise the function of the sleeve roll
and its place within the former can vary according to spe-
cific needs of the particular web to be formed.
[0037] In order to form a web, pulp suspension is sup-
plied from the headbox 1001 into the forming gap and
the constant radius fabric tension wrap at the forming roll
1005 where a first dewatering takes place. From there,
the web is guided between the two wires 1015 and 1009
towards the sleeve roll 1 and the fabric tension wrap.
Thereby, the web passes dewatering means 1003, which
improves the dryness content of the web. In the fabric
tension wrap, a second dewatering takes place. As will
be described below, by means of the sleeve roll 1 ac-
cording to the invention, parameters of the fabric tension
wrap such as its length, its exerted pressure, the running
time of the web to pass the fabric tension wrap and others
can be set. Thus, an effective dewatering takes place
before the web is guided further via suction boxes 1011

to be taken over to be transferred to the next section such
as a press section of the fiber web forming machine.
[0038] A sleeve roll 1 according to the invention com-
prises an axle beam 11 and an axle stub 13. As can be
seen from Fig. 2, the axle stub 13 is supported in a ped-
estal (example for a bearing structure) 21. Moreover, as
can be seen from Fig. 4, the sleeve roll 1 comprises a
roll head 31 that supports a belt 41. The belt 41 is ten-
sioned about and is rotatable about and relative to the
axle beam 11. In particular, rotation of the belt 41 is
caused by the wire 1015 directly contacting the belt 41
due to wire tension during the common path when pass-
ing the sleeve roll 1.
[0039] Back to Fig. 2, the pedestal 21 comprises an
annular flange 25 mounted onto the axle stub 13 in such
a manner that a torque can be transferred from the flange
25 to the axle stub 13.
[0040] In order to provide a torque, the flange 25 is
connected with a rigging screw 23 by means of a joint
22. That is, one end of the rigging screw 23 is attached
to the flange 25 by means of the joint 22. The other end
of the rigging screw 23 opposite to the one end being
attached to the joint is fixed to the pedestal 21. Thus, by
turning the rigging screw 23, it length can be extended
or shortened, thereby causing a rotation of the flange 25.
The rotation of the flange 25 is transferred to the axle
stub 13, thereby rotating the axle stub and the axle beam
11 of the sleeve roll 1. The flange 25 and the joint 22 form
a moving means according to the invention, and the rig-
ging screw 23 is one example of an actuating means
according to the invention.
[0041] That is, instead of the rigging screw, the actu-
ating means can comprise a screw, a gear, a worm gear,
a hydraulic cylinder or other means suitable for providing
a longitudinal movement which is then transferred to the
rotational movement of the flange 25.
[0042] As can be seen from Fig. 3, the axle beam 11
is made of a hollow polygonal structure with (in the em-
bodiment, eight) rounded corners. Moreover, a cross
section of the axle beam body 111 is symmetric in differ-
ent planes, and the width (in a y-direction in the figures)
of the axle beam 11 is larger than its height (in a z-direc-
tion in the figures). The thickness of the plates forming
the axle beam body 111 is between 30 and 60 mm. This
geometry of the axle beam effects outstanding rigidity in
its axial direction (rotation axis A direction), while forming
of the desired cross sectional shape is still possible.
[0043] Rounded corners in the sense of the invention
is to be understood that the corners have an arc like,
convex, curved portion having a certain radius of curva-
ture.
[0044] A head portion 113 of the axle beam 11 has a
flange like shape and is provided with plural mounting
bores 1131. The head portion 113 is surrounded by an
axle beam body 111 which is comprised of two bended
metal sheets 111a, 111b. The two metal sheets 111a,
111b are welded together at their edges to form a hollow
body. The edges are arranged in a parallel manner to a
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rotation axis A of the sleeve roll 1.
[0045] Moreover, in the axle beam 11 a maintenance
opening 117 and other openings are provided to enable
access to the inner space of the axle beam 11. Some or
all of these openings can be closed with hatches.
[0046] As can be seen from Fig. 4, the axle stub 11 is
mounted to the head portion 113. The roll head 31 is
provided on the axle stub 11 in a sliding manner. Thus,
the roll head 31 can move in an axial direction of the
sleeve roll 1. In order to effect such a movement of the
roll head 31, hydraulic cylinders (only one of them is
shown in Fig. 4) 35 are fixed inside of the axle beam. A
piston rod of each hydraulic cylinder 35 extend through
the head portion 113 of the axle beam 11 and is fixed to
the roll head. Thus, the roll head 31 can be moved in a
sliding manner in the direction of the rotation axis A, that
is, in Fig. 4 to the left and to the right. Thereby, on the
one side an axial position of the roll head 31 can be de-
termined, and on the other side, the tension of a belt 41
fixed to the roll head 31 and surrounding the axle beam
11 can be adjusted. The plural hydraulic cylinders 35 are
arranged in such a manner, that the belt 41 is tensioned
by a symmetric tensioning force.
[0047] For accurately determining the roll head’s 31
position, and/or to prevent an excessive stretching of the
belt 41, indexing means (not shown) are provided to in-
form a user of the roll head’s amount of movement. In
the embodiment, the indexing means show the distance
from the inner side (right side in Fig. 4) of the pedestal
21 to the roll head 31.
[0048] Moreover in the roll head 31 an opening through
the axle stub 13 is provided. The opening can be closed
in an airtight manner and serves to arrange e.g. inlet and
outlet pipes for fluids such as lubrication oil. Since the
opening can be closed in an airtight manner, a pressure
inside of the belt 41 can be maintained.
[0049] As shown in Fig. 5, the axle beam has a sliding
surface 115. The sliding surface extends in a length di-
rection and curves in a cross direction of the axle beam
11. In the embodiment, the sliding surface is an individual
component mounted to the axle beam 11, but instead it
can be integrally formed with the axle beam 11.
[0050] Moreover, a movable forming element 119 is
arranged adjacent to the sliding surface 115 in the axle
beam body 111. That is, the forming element is provided
such that the belt 41 passing the sliding surface 115
thereafter goes over the forming element 119. In cross
section, a surface 1195 of the forming element 119, which
is in abutment against the belt 41 has a curved, convex
shape. A radius of curvature of the curved, convex shape
of the surface 1195 gets smaller in the rotating direction
of the belt 41. Said curvature of the forming element gets
smaller in radius than the radius of the sleeve roll. The
forming element is movable to that regard that its pro-
truding height from the axle beam body 111 can be al-
tered. In the axle beam body 111, a piping system is
provided to supply lubrication fluid to the sliding surface
115.

[0051] Since the movable forming element 119 is con-
figured to protrude from the axle beam 11, it abuts against
the belt 41 which is rotating about the axle beam 11. By
altering the forming element’s 119 protrusion height, a
cross sectional shape of the loop formed by the belt 41
is altered.
[0052] In order to protrude or to retract, the movable
forming element 119 is made to move forwards and back-
wards in its protruding direction z. This is effected by
means of a piston 1192 accommodated in a cylinder
1193. The piston 1192 is capable of acting in both direc-
tions. Thus, the movable forming element can be made
to protrude a desired height. Protrusion of the forming
element affects to the belt when exceeding the sleeve
roll radius in the operation position. Thus, a good lubri-
cation must be arranged before the forming element to
ensure smooth belt gliding over said element tensioning
the belt outwards. In the start up the forming element can
be retracted inside of the roll head circle in order to reduce
friction.
[0053] Protrusion/outstroke of the forming element out
of the roll head/ belt circle (the imaginary shape of the
section of the belt which is a circle, unless it is guided in
a different manner) can be 10-120 mm, advantageously
20-70 mm. In Fig. 5 the belt circle is indicated with 41a
and drawn with a dashed line. Also belt indent/inwards
bulging before the forming element is possible while the
sliding surface is arranged some (tens) of millimeters be-
low the head/belt but at the same radius. This helps to
reduce the required outstroke which favorable to the life
of the belt.
[0054] The movable forming element 119 is supported
at the axle beam 11 by means of a hinge 1191. Thus,
the position of the movable forming element 119 cannot
only be changed in a linear manner, but it can also be
tilted. The moving means of the hinged forming element
are favorably also tiltable/hinged.
[0055] In the running direction of the belt 41, arranged
before the movable forming element 119 is the sliding
surface 115. The sliding surface 115 in a cross section
has the same radius of curvature than the sleeve roll/roll
head 31. Moreover, the sliding surface is surface treated
and preferably can be provided with depressions such
as dimples. In addition, lubricating means 1151 are ar-
ranged before the sliding surface 115 in a rotation direc-
tion of the belt 41. Thus, a coefficient of friction of the
sliding surface 115 can be remarkably reduced, resulting
in a smooth run of the belt 41 over the sliding surface
115 before it gets to the movable forming element 119.
[0056] As will be understood, due to the movable form-
ing element 119, the cross section shape of the sleeve
roll 1 can be altered depending on the requirements of
the web being formed. Moreover, these alterations can
be performed while the paper or board making machine
is running. In addition, not only the cross section of the
sleeve roll 1 can be altered, but by rotating the axle stub
13 via the rigging screw 23 and the flange 25, the rota-
tional position of the movable forming element can be
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changed. Thereby, it is possible to effect changes of the
fabric tension wrap parameters in a high variety which
leads to an improved dewatering and forming of the web.
Reference signs 116 indicate additional sliding elements,
one of them being provided close behind the movable
forming element 119.
[0057] In addition, Figs. 4 and 5 show pipes 110, 112,
114 used for supply and discharge of lubricant (see the
arrows in the pipes in Fig. 4). Supply and discharge is
performed via bores in the axle stub 13. Moreover, these
pipes are supported in the inner of the axle beam 11. A
main discharge pipe 120 serves for return lubricant which
needs to be cooled and filtered before being newly fed
to the sleeve roll. In addition to the lubricant feed pipes
smaller hydraulic pipes such as the ones referred to by
118, 118a, 118b are also shown. These latter hydraulic
pipes 118, 118a, 118b serve for actuating the piston
1192. Connections to the hydraulic actuators, lubricant
collector devices and lubricant feeding/spraying pipes
are performed by means of steel enforced hoses for al-
lowing thermal movements and bending.
[0058] While the invention has been described based
on a presently preferred embodiment thereof, the scope
of the invention is not limited by the above description
and the figures, but is defined by the claims.
[0059] Accordingly, alterations to the embodiment are
possible. For instance, the described cross sectional
shape is not necessarily provided for the whole axle beam
body, but merely a portion of the axle beam body can
have a polygonal cross section. The other portion(s) can
have a different cross section.
[0060] The polygonal cross section can have six to
twelve corners or corresponding angles. While it is pre-
ferred that the corners are rounded, such rounding is not
unambiguously necessary, for instance in a case where
the metal sheets are not bended but plural metal stripes
are welded together to form the axle beam body.
[0061] Also, at least one portion of the axle beam body
can have a round cross section.
[0062] Instead of changing continuously, the radius of
curvature of the curved shape of the surface of the form-
ing element abutting against the belt can change step-
wise. A number of steps can be 3 to 12.
[0063] While a certain range of the wrap is not men-
tioned above, the sliding surface can cover a sector of
30° to 120° of the sleeve roll ,so that the wires having
common wrap on the sleeve roll can drive the belt with
help of the supporting sliding surface.
[0064] While in the embodiment lubricating means are
arranged before the sliding surface in a rotation direction
of the belt, lubricating means can alternatively or addi-
tionally be provided through the sliding surface. The ar-
rangement of the lubrication means depends on the as-
sembly before forming of the sliding surface.
[0065] While in cross section of the axle beam a po-
lygonal structure has been described, other more com-
plex shapes to dimension such as a T-beam, Y-beam or
X-beam cross section can be used for forming the axle

beam in certain cases.

Claims

1. Sleeve roll (1) comprising
an axle beam (11) with an axle stub (13), said axle
stub (13) being supported in a bearing structure (21);
a roll head (31) configured to support a belt (41) ten-
sioned about and being rotatable about the axle
beam (11) in a belt loop;
the belt (41) being rotatable about and relative to the
axle beam (11); and
a movable forming element (119) configured to pro-
trude from the axle beam (11), thereby abutting
against the belt (41) to vary a cross sectional shape
of the belt loop.

2. Sleeve roll (1) according to claim 1, wherein
a sliding surface (115) is arranged adjacent to and,
in a rotating direction of the belt (41), before the mov-
able forming element (119).

3. Sleeve roll (1) according to claim 1 or 2, wherein
the movable forming element (119) is movable for-
wards and backwards in a protruding direction (z).

4. Sleeve roll (1) according to claim 3, wherein
the forwards and backwards movement of the mov-
able forming element (119) in the protruding direction
(z) is effected by means of a piston (1192) accom-
modated in a cylinder (1193), the piston (1192) ca-
pable of acting in both directions.

5. Sleeve roll (1) according to any of the preceding
claims, wherein
the movable forming element (119) is supported at
the axle beam (11), the support preferably being a
hinge (1191).

6. Sleeve roll (1) according to any of the preceding
claims, wherein
a stroke of the forming element (119) to protrude
from the perimeter circle of the roll head or of a circle
(41a) when viewing the section of the belt (41) is in
a range of 10 - 120 mm, preferably 20 - 70 mm.

7. Sleeve roll (1) according to any of the preceding
claims, wherein
in cross section, a surface (1195) of the forming el-
ement (119) abutting against the belt (41) has a
curved, convex shape.

8. Sleeve roll (1) according to claim 7, wherein a radius
of curvature of the curved, convex shape of the sur-
face (1195) of the forming element (119) abutting
against the belt (41) gets smaller in the rotating di-
rection of the belt.
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9. Sleeve roll (1) according to any of claims 7 and 8,
wherein a radius of curvature of the curved shape of
the surface (1195) of the forming element (119) abut-
ting against the belt (41) changes continuously or
stepwise, wherein a number of steps can be 3 to 12.

10. Sleeve roll (1) according to any of claims 2 to 9,
wherein
the sliding surface (115) covers a sector of 30° to
120° of the sleeve roll (1).

11. Sleeve roll (1) according to any of claims 2 to 10,
wherein
the sliding surface (115) in a cross section has the
same radius of curvature than the roll head (31).

12. Sleeve roll (1) according to any of claims 2 to 11,
wherein
a sliding surface of the sliding element (115) is sur-
face treated and/or has depressions.

13. Sleeve roll (1) according to any of claims 2 to 12,
wherein
lubricating means (1151) are arranged before the
sliding surface (115) in a rotation direction of the belt
(41), and/or through the sliding surface (115).

14. Paper or board making machine, comprising, in a
dewatering section
two wires (1015, 1009), and
the sleeve roll (1) according to any of claims 2 to 13,
wherein the wire (1015) on the side of the sleeve roll
(1) is in abutment with the sleeve roll (1) at the sliding
surface (115), thereby transferring a rotation force
to the belt (41) of the sleeve roll.
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