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(54) A RUNNABILITY COMPONENT AND AN ARRANGEMENT FOR A DRYING SECTION

(67)  The present invention relates to a runnability
component for a drying section of paper machine, board
machine or the like, as well as to an arrangement com-
prising such runnability component. The runnability com-
ponent has an elongated box-like body with an entry side
surface comprising at least one sealing element and an
exit side surface, arranged to a distance from the entry
side surface in a horizontal direction. The runnability
component further comprises a lower surface, which ex-

tends from the entry side surface to the exit side surface,
and which ends at a first junction, and an upper surface,
which extends from the entry side surface to the exit side
surface, and which is connected to the exit side surface
at a second junction. The exit side surface of the runna-
bility component comprises a protruding deviation shape
with a main surface, which protruding deviation shape is
arranged closer to the first junction than to the second
junction.
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Description

[0001] The present invention relates to a runnability
component and an arrangement for a drying section of
a paper machine, board machine or the like according to
the preambles of the enclosed independent claims.
[0002] A drying section of a paper or board machine
comprises heated drying cylinders, turning rolls and run-
nability components. The drying cylinders are typically
arranged parallelly with each other on a first level and
the turning rolls are arranged parallelly with each other
on a second level. Pocket spaces are formed between
each two adjacent drying cylinders and the turning roll
situated between the drying cylinders. Runnability com-
ponents are arranged into these pocket spaces. Runna-
bility components are usually blow boxes or suction box-
es, or they may provide both blowing and suction action
for web stabilization. Usually the runnability components
are elongated box-like components, comprising hollow
interior spaces or channels for necessary transfer of air.
[0003] Runnability components are used in the pocket
spaces for creating and maintaining an underpressure,
which helps to keep the web to be dried in contact with
a wire and improves the overall runnability of the drying
section. Runnability components may comprise one or
more blowing means, suction means, sealing member(s)
and/or other constructional features which aid in remov-
ing air away from the pocket space or obstruct the entry
of air into the pocket space. Irrespective of existing run-
nability components, there is a need to find simple and
effective ways to create and/or maintain an improved un-
derpressure in a pocket space. Mechanically uncompli-
cated solutions, which are easy to construct and service,
are preferable.

[0004] Anobjectofthisinventionisto minimise oreven
totally eliminate the disadvantages existing in the prior
art.

[0005] An objectis to provide a runnability component
and arrangement which creates and/or maintains a high
underpressure in a pocket space of the drying section.
[0006] A further object of the invention is to provide a
runnability component which is uncomplicated to manu-
facture.

[0007] These objects are attained with the invention
having the characteristics presented below in the char-
acterising parts of the independent claims.

[0008] The embodiments mentioned in this text relate
to all aspects of the invention, even if this is not always
separately mentioned. The different embodiments can
be freely combined with each other, if not explicitly stated
otherwise.

[0009] Atypical runnability componentaccording tothe
presentinvention for a drying section of a paper machine,
board machine or the like has an elongated box-like body
with

- anentry side surface comprising at least one sealing
element,
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- an exit side surface, arranged to a distance from the
entry side surface in a horizontal direction,

- alower surface, which extends from the entry side
surface to the exit side surface, and which ends at
a first junction, and

- anupper surface, which extends from the entry side
surface to the exit side surface and which is connect-
ed to the exit side surface at a second junction,

wherein the exit side surface comprises a protruding de-
viation shape with a main surface, which protruding de-
viation shape is arranged closer to the first junction than
to the second junction.

[0010] A typical arrangement according to the present
invention for a drying section of paper machine, board
machine or the like, comprises

- afirst drying cylinder and a second drying cylinder,
arranged adjacent to each other at a first level,

- aturning roll arranged in a space between the first
drying cylinder and the second drying cylinder at a
second level,
wherein the turning roll and the first and second dry-
ing cylinders define a pocket space formed between
the first and second drying cylinders and the turning
roll,

- arunnability component according to the presentin-
vention arranged in the pocket space, wherein the
exit side of the runnability component comprising a
protruding deviation shape with a main surface is
arranged to face the second drying cylinder, wherein
the distance between the second drying cylinder and
the main surface of the protruding deviation shape
is at most 40 mm, preferably at most 30 mm.

[0011] Now it has been surprisingly found that by ar-
ranging a protruding deviation shape on the lower part
of the exit side surface of a runnability component it is
possible to make the removal of air from the pocket space
more efficient. The protruding deviation shape is simple
to construct, provides unexpectedly effective function
and itis adaptable in many different drying sections, even
in existing paper and board machines. When the runna-
bility component according to the invention is installed
into a pocket space, the main surface of the protruding
deviation shape is arranged close to the second drying
cylinder. Thus a narrow passage between the main sur-
face of the protruding deviation shape and the second
drying cylinder is created. During the drying operation of
the paper or board web, the web and the supporting wire
move through the narrow passage, where the distance
between the second drying cylinder and the main surface
of the protruding deviation shape is at most 40 mm, pref-
erably at most 30 mm. The air is free to flow past the
protruding deviation shape, and the air removal from the
pocket space is intensified and accelerated as the bound-
ary layer of air associated with the moving wire facilitates
the air movement in the narrow passage and away from
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the pocket space. Improved removal of air may make it
possible to reduce the suction through the turning roll
and may provide savings in overall energy consumption
of the runnability component.

[0012] In the present context, a high underpressure
means a low absolute pressure and a low underpressure
means a high absolute pressure. An underpressure
means a pressure, which is lower than the normal atmos-
pheric pressure ca. 1 bar, i.e. 100 kPa.

[0013] According to the present invention the protrud-
ing deviation shape is arranged the closer to the first junc-
tion where the lower surface of the runnability component
ends and from where the lower part is connected to the
exit side surface, i.e. at the lower part of the exit side
surface. The protruding deviation shape preferably forms
an integral structural part of the exit side surface, i.e. the
protruding deviation shape cannot be separated from the
exit side surface. Preferably the protruding deviation
shape is arranged immovable, and it is free of springs or
other corresponding elasticity providing means.

[0014] According to one embodiment, the exit side of
the runnability component is preferably free of other pro-
truding shapes or flow limiting means, e.g. doctor blades,
air knives, blow nozzles, except the protruding deviation
shape.

[0015] The protruding deviation shape may be formed
by mechanically processing the material of the exit side
surface into a desired protruding shape, e.g. by folding
or bending. It has been observed that the forming of the
protruding deviation shape from the material of the exit
side surface may increase and improve the structural ri-
gidity of the runnability component and thus decrease
the risks related to bending of the runnability component
during the drying operation. Furthermore, the protruding
deviation shape may increase the internal volume of the
runnability component, giving more space for the flow
channels and/or other internal components of the runna-
bility component.

[0016] The protruding deviation shape may have any
suitable form, and the shape can be freely chosen, for
example based on available processing technology
and/or desired functional effects. The protruding devia-
tion shape has at least a main surface which is arranged
towards the second drying cylinder in the pocket space.
The protruding deviation shape or its main surface may
be curved, it may comprise at least one planar surface
portion, it may be smoothly formed and/or it may be
formed in a staggered or stepwise manner.

[0017] Preferably the main surface of the protruding
deviation shape comprises at least one a planar surface
portion. It has been observed that when the protruding
deviation shape has a planar surface portion, it is easy
to create the narrow passage, which is formed between
the protruding deviation shape and the second drying
cylinder, with an appropriate length and form. According
to one embodiment of the invention the planar surface
portion of the protruding deviation shape may extend 100
- 200 mm, preferably 120 - 150 mm, seen in the direction
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from the first junction to the second junction. It has been
observed that this length for the planar surface portion
provides efficient air removal from the pocket space.
[0018] Typically the exit side surface of the runnability
component comprises a major surface portion between
the second junction and the protruding deviation shape.
The major surface portion is usually smooth and essen-
tially planar and it extends from the second junction to a
firstinflection point, where the protruding deviation shape
stars to protrude from the major surface portion. The dis-
tance between the second junction and the first inflection
point, i.e. the length of the major surface portion, seen
along the exit side surface from the inflection point to the
second junction, may be 100 - 350 mm, preferably 200
- 300 mm. Between the second junction and the inflection
point, seen in this direction, the distance between the
entry side surface and the exit side surface usually in-
creases, indicating that the planar major surface portion
is usually slanted.

[0019] Insomeembodiments, the planar major surface
portion of the exit side continues in uniplanar fashion on
both sides of the protruding deviation shape. This means
that a first part of the major surface portion is located
between the second junction and the first inflection (as
described above) point and a second part of the major
surface portion is located between the first junction and
a second inflection point. The first part of the major sur-
face portion is longer than the second part of the major
surface portion. The second part of the major surface
portion may be directly connected to the first junction or
by an intermediate surface.

[0020] According to one preferable embodiment, the
protruding deviation shape is so close to the first junction
that the major surface portion does not continue between
the second inflection point and the first junction, but the
protruding deviation shape and the first junction are con-
nected with each other either directly or by a second in-
termediate surface. The second intermediate surface is
preferably planar and an obtuse angle is formed between
the main surface and the second intermediate surface.
[0021] The protruding deviation shape may protrude
atmost 30 - 70 mm, preferably 45 - 55 mm, from a surface
plane defined by the major surface portion of the exit side
surface. This means that the difference between the sur-
face plane defined by the major surface portion and a
parallel deviation plane, arranged through the furthest
point of the surface of the protruding deviation shape, is
in the range of 30 - 70 mm, preferably 45 - 55 mm.
[0022] When the main surface of the protruding devi-
ation shape comprises at least one a planar surface por-
tion, the planar surface portion and the major surface
portion of the exit side surface are arranged essentially
in different planes. The major surface portion and the
planar surface portion may be arranged in parallel planes
or in an angle in relation to each other. According to one
preferable embodiment the planar surface portion of the
protruding deviation shape and the major surface portion
of the exit side surface are arranged in parallel planes.
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[0023] When arranged in the pocket space, the dis-
tance between the drying wire and the planar surface
portion of the protruding deviation shape may preferably
be constant. The runnability component may be arranged
so that the protruding deviation shape is preferably com-
pletely located below the tangent point where the wire
meets the surface of the second drying cylinder.

[0024] According to another preferable embodiment,
the distance between the surface plane defined by the
major surface portion and the planar surface portion var-
ies, when seen along the exit side surface in direction
from the first junction to the second junction. In other
words, the major surface portion and the planar surface
portion may be arranged in an angle in relation to each
other. The angle between the surface plane defined by
the major surface portion and the plane of the planar
surface portion may be, for example, in a range of 145 -
175 °.

[0025] When the major surface portion and the planar
surface portion are arranged in an angle in relation to
each other, the distance between the planar surface por-
tion and the wire varies along the length of the planar
surface portion towards the inflection point. The distance
may decrease, whereby the passage between the pro-
truding deviation shape and the wire widens in direction
ofthe movement of the wire, or the distance may increase
whereby the passage between the protruding deviation
shape and the wire narrows in direction of the movement
of the wire. Preferably the distance decreases, i.e. the
passage widens in direction of the movement of the wire.
[0026] The the main surface of the protruding deviation
shape may be directly connected to the major surface
portion at the inflection point or the planar surface portion
of the main surface and the major surface portion may
be connected by a first intermediate surface, preferably
planar intermediate surface.

[0027] In context of the present invention, the runna-
bility component may be a blow box and/or a suction box.
In either case the runnability component has an elongat-
ed box-like body, which can be formed of any suitable
metal, such as aluminium or steel. The runnability com-
ponent has an entry side surface, an exit side surface,
an upper surface and a lower surface. The lower surface
and the upper surface are arranged to join or connect
the entry side surface and the exit side surface at the first
and second junction. The lower surface of the runnability
component is the surface of the runnability component,
which inthe pocket space is located nearest to the turning
roll, and which is arranged substantially towards the turn-
ing roll. According to one embodiment, at least one me-
chanical sealing element, such as labyrinth seal, may be
arranged to the lower surface of the runnability compo-
nentin order to restrict and/or prevent the flow of air form
the exit side to the entry side or vice versa. The point
where the lower surface ends on the exit side is denoted
as first junction. Typically the first junction constitutes an
angle, where the plane direction of the surface of the
runnability component changes.
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[0028] Inthe arrangement according to the presentin-
vention the entry side surface of the runnability compo-
nentis arranged to face the firstdrying cylinder. The entry
side surface of the runnability component comprises at
least one sealing element, which is arranged to eject air
from the pocket space and/or prevent the entry of air to
the pocket space. The sealing element on the entry side
surface may be a blow element, a suction element, a
mechanical sealing element or any combination of one
or more of these elements. For example, the entry side
surface of the runnability component may comprise a
blow element and one or more mechanical sealing ele-
ments, such as sealing strips and/or labyrinth sealings.
[0029] The exit side surface of the runnability compo-
nent is arranged to face the second drying cylinder. The
exit side surface is preferably continuous, i.e. it is free of
suction elements, blowing elements and/or sealing ele-
ments.

[0030] The runnability component according to the
present invention is arranged in a pocket space, which
is defined by a first drying cylinder and a second drying
cylinder and a turning roll between them. The first and
second drying cylinders are parallel, i.e. their longitudinal
axes are parallel with each other, and they are arranged
at a distance from each other. The adjacent drying cyl-
inders are arranged horizontally on a first level and the
turning roll is arranged between the two adjacent drying
cylinders so that the longitudinal axis of the turning roll
is substantially parallel with the longitudinal axes of the
firstand second drying cylinders, butlocated on a second
level in the vertical direction. Turning roll is thus arranged
on a higher or lower level than the first and second drying
cylinders, typically on a lower level. Furthermore, the
turning roll is placed between the drying cylinders so that
its surface does not touch the surfaces of the drying cyl-
inders, i.e. is free from contact with the drying cylinder
surfaces. In a typical paper machine or board machine
the box-like runnability component, the drying cylinders
and the turning rolls are elongated in the cross-direction
of the machine, and they extend substantially over the
entire width of the web run. Therefore the pocket space
defined by them is also elongated in the cross-direction
of the paper machine. The distance between the firstend
and the second end of the elongated box-like body of the
runnability component may be 5 - 15 m, preferably 8 - 12
m. The ends of the pocket space are typically sealed, for
example by means of end plates according to prior art,
such as gap plates. The vertical end plates are arranged
in machine direction, on both ends of the pocket space.
[0031] The arrangement according to the invention
may preferably comprise a drying wire, running from the
first drying cylinder to the second drying cylinder via an
outer surface of the turning roll. The drying wire supports
the web to be dried and forms the web run together with
the web. The passage formed between the drying wire
and the main surface of the protruding deviation shape
may preferably have a length in a range of 100 - 200 mm,
preferably 120 - 150 mm, seen in the direction of the
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movement of the drying wire. According to one embodi-
ment of the invention the distance between the drying
wire and the main surface of the protruding deviation
shape is in arange of 10 - 40 mm, preferably 20 - 30 mm.
[0032] A closing nip is formed between the drying wire
and the second drying cylinder at a location where the
drying wire runs to the second drying cylinder. The run-
nability component may preferably arranged in the pock-
et space in such a manner that the protruding deviation
shape is located before the closing nip.

[0033] The runnability component and the arrange-
ment of the present invention are especially suitable for
a drying section of a paper machine or a board machine.
The runnability component is especially suitable for pa-
per machines or board machines where the speed of the
wire is >1000 m/min, preferably >1200 m/min, more pref-
erably >1500 m/min.

[0034] A non-limiting example of the present invention
is presented in more detail in the following schematical
drawings, where

Figure 1 shows an arrangement for a drying section of
paper machine, board machine or the like according to
one embodiment of the present invention.

[0035] Figure 1 shows an arrangement according to
one embodiment of the present invention. The arrange-
ment 100 comprises a first drying cylinder 2 and a second
drying cylinder 3. The drying cylinders 2, 3 are arranged
horizontally adjacent to each other, so that their longitu-
dinal axes (not shown) are parallel with each other and
arranged on a first level. A turning roll 4 is arranged in a
space betweenthe drying cylinders 2, 3 ata second level.
A pocket space 5 is formed between the first drying cyl-
inder 2, the second drying cylinder 3 and the turning roll
4, and a runnability component 1 is arranged into this
pocket space 5.

[0036] The runnability component 1 has an elongated
box-like body 10. The body 10 of the runnability compo-
nent 1 has an entry side surface 11, an exit side surface
12, a lower surface 13 and an upper surface 14. The
entry side surface 11 comprises at least one sealing el-
ement 15, arranged towards the first drying cylinder for
limiting the air flow to and from the pocket space 5. An-
other sealing element 15’ is arranged in connection with
the lower surface 13 of the body 10 of the runnability
component 1. The sealing element 15’ is intended to pre-
vent the air flow from the exit side of the pocket space 5
to the entry side of the pocket space 5. The entry side
surface 11 of the runnability component 1 may comprise
further sealing elements, such as sealing nozzles 16, in-
tended to eject air from the pocket space 5 and to prevent
the entry of air into the pocket space 5. The turning di-
rections of the drying cylinders 3, 4 are indicated with
arrows A, B.

[0037] The lower surface 13 of the runnability compo-
nent 1 extends between the entry side surface 11 and
exit side surface 12, and ends at the first junction 20..
Similarly, the upper surface 14 extends between the entry
side surface 11 and the exit side surface 12, and is con-
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nected to the exit side surface 12 ata second junction 21.
[0038] The exit side surface 12 of the runnability com-
ponent 1 comprises a major surface portion 12’ and a
protruding deviation shape 17 with a main surface 17'.
On the exit side surface 12 the deviation shape 17 is
arranged closer to the first junction 20 than to the second
junction 21, which means that the major surface portion
12’ is located after the deviation shape 17 on the exit
side, seen in the direction of movement of the wire 6. The
length of the major surface portion 12’ is indicated in Fig-
ure 1 with arrow Il. The length may be, for example 100
- 350 mm. The main surface 17’ of the deviation shape
17 and the major surface portion 12’ may be connected
by a first intermediate surface 18. The deviation shape
17 is directly connected with the first junction 20 by a
second intermediate surface 19.

[0039] The main surface 17’ of the deviation shape 17
is arranged towards the second drying cylinder 3, at rel-
atively close distance from the surface of the second dry-
ing cylinder 3. Thus a narrow passage between the main
surface 17’ of the deviation shape 17 and the second
drying cylinder 3 is formed. A fibre web, such as paper
web, supported by a wire 6 is arranged to run from the
turning roll 4 to the second drying cylinder 3 through the
narrow passage. The movementdirection of the web/wire
is indicated with arrows C. The distance between the
second drying cylinder 3 and the main surface 17’ of the
deviation shape 17, i.e. the width of the narrow passage,
is indicated in Figure 1 with arrows Ill - Ill. Typically the
distance is at most 40 mm, preferably at most 30 mm.
[0040] Inthe embodiment presentin Figure 1 the main
surface 17’ of the deviation shape 17 has a planar surface
portion, which extends a length D, as indicated in Figure
1. Typically the length D of the planar portion may be 100
- 200 mm, preferably 120 - 150 mm, seen in direction of
the exit side surface 12 from the first junction 20 to the
second junction 21. It is also seen from Figure 1 that the
planar surface portion of the main surface 17° may be
arranged in parallel plane with the main surface portion
12’ of the exit side surface 12 or the main portion 17’ of
the deviation shape 17 and the main surface portion 12’
of the exit side surface 12 may be arranged in an angle
in relation to each other. Two possibilities of the latter
embodiment are shown in Figure 1 with dashed lines.
When the major surface portion 12’ and the planar sur-
face portion 17’ are arranged in an angle in relation to
each other, the narrow passage formed between the pla-
nar surface portion 17’ and the wire 6 may widen or be-
come narrower in direction of the movement of the wire.
[0041] The tangent points of drying cylinders 2, 3 are
indicated with dashed lines T. At the tangent point the
wire separates from or meets the surface of drying cyl-
inder 2, 3. The runnability component 1 is arranged so
into the pocket space 5 that the planar surface portion of
the protruding deviation shape 17 is located below the
tangent point on the surface of the second drying cylinder
3.

[0042] The conventional gap plates are schematically
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indicated in Figure 1 with dotted lines. Also the air duct
inside the runnability component 1 is schematically indi-
cated.

[0043] Even if the invention was described with refer-
ence to what at present seems to be the most practical
and preferred embodiments, it is appreciated that the in-
vention shall not be limited to the embodiments described
above, butthe inventionisintended to cover also different
modifications and equivalent technical solutions within
the scope of the enclosed claims.

Claims

1. Arunnability component for a drying section of paper
machine, board machine or the like, the runnability
component having an elongated box-like body with

- an entry side surface comprising at least one
sealing element,

- an exit side surface, arranged to a distance
from the entry side surface in a horizontal direc-
tion,

- a lower surface, which extends from the entry
side surface to the exit side surface, and which
ends at a first junction, and

- an upper surface, which extends from the entry
side surface to the exit side surface, and which
is connected to the exit side surface at a second
junction,

characterised in that

the exit side surface comprises a protruding devia-
tion shape with a main surface, which protruding de-
viation shape is arranged closer to the first junction
than to the second junction.

2. Runnability component according to claim 1, char-
acterised in that the exit side surface has a major
surface portion and the protruding deviation shape
protrudes at most 30 - 70 mm, preferably 45 - 55
mm, from a surface plane defined by the major sur-
face portion.

3. Runnability component according to claim 1 or 2,
characterised in that the main surface of the pro-
truding deviation shape comprises at least one pla-
nar surface portion.

4. Runnability component according to claim 3, char-
acterised in that the planar surface portion of the
protruding deviation shape extends 100 - 200 mm,
preferably 120 - 150 mm, seen in direction from the
first junction to the second junction.

5. Runnability component according to claim 3 or 5,
characterised in that the major surface portion and
the planar surface portion are arranged in parallel
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planes.

6. Runnability component according to claim 3 or 4,
characterised in that the major surface portion and
the planar surface portion are arranged in an angle
in relation to each other.

7. Runnability component according to claim 6, char-
acterised in that the angle between a surface plane
defined by the major surface portion and a plane
defined by the planar surface portion is in a range of
145 - 175 °.

8. Runnability component according to any of claims 3

- 7, characterised in that the main surface of the
protruding deviation shape is directly connected to
the major surface portion at an inflection point or the
planar surface portion of the main surface and the
major surface portion are connected by a first inter-
mediate surface.

9. Runnability component according to any of claims 2

- 8, characterised in that the length of the major
surface portion is 100 - 350 mm, preferably 200 -
300 mm, from the inflection point to the second junc-
tion.

10. An arrangement for a drying section of paper ma-
chine, board machine or the like, comprising

- a first drying cylinder and a second drying cyl-
inder, arranged adjacent to each other at a first
level,

- a turning roll arranged in a space between the
first drying cylinder and the second drying cyl-
inder at a second level,

wherein the turning roll and the first and second
drying cylinders define a pocket space formed
between the first and second drying cylinders
and the turning roll,

- a runnability component according to any of
claims 1-9 arranged in the pocket space, where-
inthe exit side of the runnability component com-
prising a protruding deviation shape with a main
surface is arranged to face the second drying
cylinder,

characterised in that

the distance between the second drying cylinder and
the main surface of the protruding deviation shape
is at most 40 mm, preferably at most 30 mm.

11. Arrangement according to claim 10, characterised
in that the arrangement comprises a drying wire,
running from the first drying cylinder to the second
drying cylinder viathe turningroll, wherein a passage
having alengthinarange of 100-200 mm, preferably
120 - 150 mm, is formed between the drying wire
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and the main surface of the protruding deviation
shape, seen in the direction of the movement of the
drying wire.

Arrangement according to claim 11, characterised
in that the distance between the drying wire and the
main surface of the protruding deviation shape in the
passage is in a range of 10 - 40 mm, preferably 20
- 30 mm.

Arrangement according to claim 11 or 12, charac-
terised in that the distance between the drying wire
and the main surface of the protruding deviation
shape in the passage is constant.

Arrangement according to claim 11 or 12, charac-
terised in that the passage between the main sur-
face of the protruding deviation shape and the sec-
ond drying cylinder is arranged to widen in direction
of the movement of the wire.

Arrangement according to claim 11 - 14, character-
ised in that the protruding deviation shape is located
below a tangent point where the drying wire meets
the surface of the second drying cylinder.
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