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(67)  The invention relates to a box-like elongated
runnability component (10) and a method for a drying
section of a paper machine or the like. The runnability
component comprises an entry side surface (10a) and
an exit side surface (10b), which are connected to each
other at least by a lower surface, whereby the entry side
surface, exit side surface and lower surface delimit the
inner volume of the runnability component. Further, it has
a first end and a second end (10°, 10"), between which
it extends in its length direction, as well as a first blowing
element (11), which is arranged in connection with the
entry side surface to blow air upwards, and a first sealing
element (20), which is arranged in connection with the
entry side surface, beneath the first blowing element,
whereby the first sealing element divides the surface of
the entry side into a first region and a second region.
Furthermore, the lower surface of the runnability compo-
nent is provided with a first suction element, which is
formed by at least one suction gap or by at least one row
of suction holes (31, 31’, 31"), extending from the first
end of the runnability component towards the second end
thereof, wherein the runnability component comprises
means for adjusting the size of the suction holes or the
width of the suction gap.
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Description

[0001] The invention relates to a runnability compo-
nent and a method for drying a paper web according to
the preambles of the enclosed independent claims.
[0002] In a drying section of a paper or board machine
the web to be dried is conveyed supported by one or two
wires in contact with a plurality of heated drying cylinders.
In single-felting draw the paper web runs supported by
a drying wire through a drying cylinder group so that the
drying wire presses the web against the heated cylinder
surfaces of the drying cylinders. Thus, in single-felting
draw the drying cylinders are arranged outside the wire
loop, and turn rolls are arranged inside the loop. A pocket
space is formed, which is defined by the wire and two
adjacent drying cylinders and the turn roll situated be-
tween the drying cylinders at a different level. An opening
nip, or opening gap, is formed on the entry side of the
pocket space on an area where the drying wire separates
from the first drying cylinder and, correspondingly, a clos-
ing nip, or a closing gap, is formed on the entry side of
the pocket space when the wire runs to the turn roll. In a
similar manner, when the wire leaves the turn roll, an
opening nip, i.e. an opening gap, is formed on the exit
side of the pocket space and, correspondingly, when the
wire runs to the adjacent, second drying cylinder, a clos-
ing nip, i.e. a closing gap, is formed on the exit side be-
tween the wire and the second drying cylinder.

[0003] Runnability problems occur, when the paper
web has a tendency to detach, at certain points, from the
contact with the drying wire. Problematic points are es-
pecially the above described opening nips, i.e. points
where the web and the wire disengage from the drying
cylinder surface. Up to that point, the web has been trav-
elling between the wire and the cylinder, and when the
wire detaches from the cylinder, the web tends to follow
the cylinder surface and thereby to disengage itself from
the wire. Similar problems occur at closing nips, where
the web and the wire are brought into contact with the
cylinder surface. Atthat point, the web tends to disengage
from the wire due to an overpressure formed in the nip.
[0004] Different kinds of runnability components, such
as blow boxes or suction boxes, are arranged in the pock-
et space between the succeeding drying cylinders and
the turn roll. Runnability components are used to create
suitable underpressure in the pocket space, which pro-
motes the keeping of the web in contact with the wire and
improves the runnability of the dryer section of a paper
machine. Blow boxes are typically used in connection
with grooved and drilled vacuum turn rolls, where the air
is sucked into the roll through holes in the roll shell. The
suction is created by using a vacuum forming device,
such as a fan or the like, which is arranged in connection
with the interior of the roll. The underpressure inside the
vacuum turn roll is typically about 2000 - 2500 Pa. On
the other hand, suction boxes are typically used with so-
called passive turn rolls, which have cut-outs in the roll
shell. Suction box, which is arranged in the pocket space
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atthe portion of the turn roll free from the wire, is arranged
to suck air through the cut-outs of the turn roll. The open
area of the passive roll is relatively large, typically around
4 - 10, more typically 6 - 8 %. The interior of the passive
roll has normally no direct connection with the vacuum
forming devices.

[0005] Sometimes, especially when paper machines
are renewed and rebuilt, there is a need to change the
runnability components in the pocket space without
changing the turn rolls. However, turn rolls that has been
designed to operate with suction boxes are not optimal
for operation with blow boxes. There has been a need to
find a simple and economical solution that would enable
the change of runnability componentsin the pocket space
without any other extensive modifications of the existing
turn rolls, drying cylinders, other machinery and/or ap-
paratuses. Furthermore, there is a need for runnability
components with which the underpressure in the pocket
space can be more accurately and easily controlled.
[0006] An objectofthisinvention is to minimise or even
totally eliminate the disadvantages existing in the prior
art.

[0007] An object is also to provide a runnability com-
ponent with which a good underpressure can be created
to the pocket space and which can be used together with
different types of turn rolls.

[0008] A further object of the invention is to provide a
runnability component enabling good control of the dif-
ferent underpressure zones in the pocket space.
[0009] Another object of the invention is to provide an
alternative method for creating the required underpres-
sure in the pocket space, especially suitable for rebuild
applications.

[0010] These objects are attained with the invention
having the characteristics presented below in the char-
acterising parts of the independent claims.

[0011] Typical runnability component according to the
present invention for a drying section of a paper machine
or the like comprises

- anentry side surface and an exit side surface, which
are connected to each other at least by a lower sur-
face, whereby the entry side surface, exit side sur-
face and lower surface delimit the inner volume of
the box-like elongated runnability component,

- a first end and a second end, between which the
runnability component extends in its length direction,

- afirst blowing element, which is arranged in connec-
tion with the entry side surface to blow air upwards,

- afirst sealing element, which is arranged in connec-
tion with the entry side surface, beneath the first
blowing element, the first sealing element dividing
the entry side surface into afirst region and a second
region, whereby

the lower surface of the runnability component is provid-
ed with a first suction element, which is formed by at least
one suction gap or by at least one row of suction holes,
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extending from the first end of the runnability component
towards the second end of the runnability component,
the runnability component comprising means for adjust-
ing the size of the suction holes or the width of the suction
gap.

[0012] Typical arrangement fora paper machine or the
like comprises

- aturnroll, which has cut-outs, such as perforations,
and

- arunnability component according to the present in-
vention, arranged at least partially around the sur-
face of the turn roll.

[0013] Typical method according to the presentinven-
tion for drying a paper web or the like in a drying section
of a paper machine or the like comprises

- supporting a paper web with a drying wire,

- guiding the paperweb over a part of a heated surface
of a first drying cylinder, turning travel direction of
the paper web by using a turn roll, and guiding the
paper web over a part of a heated surface of a suc-
ceeding second drying cylinder, whereby a pocket
space is defined by the first and second drying cyl-
inders, arranged parallel at a distance from each oth-
er, and the turn roll arranged between the first and
second drying cylinders, parallel with them and hav-
ing its axis of rotation on a different level from the
axis of the first and second drying cylinder,

- arranging, at least partly, a box-like elongated run-
nability component to the pocket space, the runna-
bility component having an entry side surface, which
faces the first drying cylinder, and an exit side sur-
face, which faces the second drying cylinder, the sur-
faces being connected to each other at least by a
lower surface, which faces the turn roll, whereby the
entry side surface, exit side surface and lower sur-
face delimit the inner volume of the box-like elongat-
ed runnability component, runnability component ex-
tending from a first end to a second end in its length
direction over the width of the paper web,

- blowing air against the travel direction of the paper
web, which is guided from the first drying cylinder to
the turn roll, by a first blowing element, which is ar-
ranged in connection with entry side surface of the
runnability component to create a negative pressure
space on the entry side surface, and

- increasing underpressure in the pocket space by re-
moving air by suction from a space between the turn
roll and the lower surface of the runnability compo-
nent into the runnability component with a first suc-
tion element, which is formed by at least one suction
gap or by atleastone row of suction holes, extending
from the first end of the runnability component to-
wards the second end of the runnability component,
and

- adjusting the size of the suction holes or the width
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of the suction gap of the first suction element for con-
trolling the suction through the lower surface of the
runnability component.

[0014] The embodiments mentioned in this text relate,
where applicable, to the runnability component, the ar-
rangement as well as to the method according to the
invention, evenifthis is not always separately mentioned.
[0015] Now it has been surprisingly found out that the
underpressure in the pocket space can be enhanced by
sucking air from the area between the lower surface of
the runnability component and the turn roll by first suction
means arranged to the lower surface of the runnability
component, which also comprises a blowing element on
the entry side for creating the underpressure. Further-
more, it has been found out that the underpressure in the
pocket space can be more accurately, efficiently and eas-
ily controlled for each operational situation by adjusting
the size of the suction holes or width of the suction gap,
which forms the first suction element. The air is sucked
from the interior of the turn roll through the cut-outs on
the roll shell, thus creating at least a part of the necessary
underpressure in the turn roll to stabilise the turning path
of the wire and the web over the turn roll surface. In this
manner part of the air is removed through the turn roll
and the underpressure in the pocket is improved. The
invention enables use of runnability components with
blowing elements also in connection with turn rolls with
high open shell area without extensive increase in used
airvolumes and energy consumption. The present inven-
tion combines the good runnability and sealing of the
pocket space towards the wire on the entry side of the
runnability component that are traditionally achieved with
a blow-box with a use of a passive turn roll, while provid-
ing good control of the underpressure in the pocket space
due to the adjustable first suction element.

[0016] In context of the present application the runna-
bility component is arranged in a pocket space, which is
defined by the first and second drying cylinder and a turn
roll between them. The drying cylinders are parallel, i.e.
their longitudinal axes are parallel with each other, and
they are arranged at a distance from each other.
[0017] Typically the adjacent drying cylinders are ar-
ranged horizontally on the same level and the turn roll is
arranged between the two adjacent drying cylinders so
that the longitudinal axis of the turn roll is substantially
parallel with the longitudinal axes of the drying cylinders,
but located on a different level in the vertical direction
than the axes of the drying cylinders. Turn roll is thus
arranged on a higher or lower level than the drying cyl-
inders, typically on a lower level. Furthermore, the turn
roll is placed between the drying cylinders so that its sur-
face does not touch the surfaces of the drying cylinders,
i.e. is free from contact with the drying cylinder surfaces.
In a typical paper machine the box-like runnability com-
ponent, the drying cylinders and the turn rolls are elon-
gated in the cross direction of the paper machine or the
like, and extend substantially over the entire width of the
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web run. Therefore the pocket space defined by them is
also elongated in the cross direction of the paper ma-
chine. 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 ar-
ranged in machine direction, on both ends of the pocket
space.

[0018] In this application, the entry side and the exit
side of the pocket space have the following meaning:
The pocket space may be divided, in machine cross di-
rection at its centre point, by an imaginary vertical level
having the width of the web run into an entry side and an
exit side. On the entry side, i.e. between the first drying
cylinder and the turnroll, and on the exit side, i.e. between
the turn roll and the second drying cylinder, the pocket
space is delimited by the wire, and therefore, during the
operation of the paper machine, also by the web path
formed by the wire and the web. The lower surface of the
runnability component means the surface of the runna-
bility component, which is located nearest to the turn roll,
and which is arranged substantially towards the turn roll.
[0019] In this application, a higher underpressure
means a lower absolute pressure. Respectively, a lower
underpressure means a higher absolute pressure. An
underpressure means a pressure, which is lower than
the normal atmospheric pressure ca. 1 bar, i.e. 100 kPa.
[0020] The runnability component comprises a first
blowing element, which is arranged in connection with
the entry side surface of the runnability component to
blow air upwards. The first blowing element on the entry
side is arranged at the opening nip between the wire and
the cylinder, for blowing air away from the gap between
the wire and the runnability component. The air jet dis-
charging from the first blowing element maintains a neg-
ative pressure in the space between the runnability com-
ponent and the web, and creates a negative pressure
space at the opening nip on the entry side. The first blow-
ing element may be a blow nozzle or a blowing gap, ex-
tending from the first end towards the second end of the
runnability component, preferably to the second end of
the runnability component. The blow nozzle diameter or
gap width of the first blowing element is typically 1 - 3
mm, preferably 1.5 -2.5 mm. In case the blowing element
is a blowing element using compressed air, the nozzle
diameter or gap width may be 0.1 mm - 0.5 mm.

[0021] The runnability component comprises also a
first sealing element, whichis arranged in connection with
the entry side surface of the runnability component, be-
neath the first blowing element. The first sealing element
is arranged at a short distance from the opening nip be-
tween the wire and the cylinder, to project from the sur-
face of the runnability component towards the wire and
dividing the entry side surface into a first region and a
second region. The first sealing element divides thus the
negative pressure space on the entry side into a first re-
gion of an intensified negative pressure confined to the
location of the opening nip and into a second region of a
lower negative pressure, i.e. lower underpressure, at the
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lower part of the pocket space on the entry side, near the
closing nip of the entry side. The first sealing element
may be a mechanical sealing element, such as a sealing
strip or a labyrinth sealing, such as single-chambered
labyrinth sealing or multi-chambered labyrinth sealing.
The material of the mechanical sealing element may be,
for example, Teflon, plastic, rubber, composite or metal,
such as steel or aluminium. A requirement for the material
is a sufficient rigidity, with which the free flow of air may
be prevented. Preferably the first sealing element is a
mechanical sealing element, which is made of Teflon or
of material comprising carbon fibres.

[0022] The lower surface of the runnability component
is provided with a first suction element. The first suction
element removes air from the pocket space, from the
space between the lower surface of the runnability com-
ponentand the turnroll. Indirectly the first suction element
is also used for creating a underpressure to the turn roll,
as the suction of the first suction element creates an air
flow through the open areas of the turn roll surface from
the inside of the turn roll to the space between lower
surface of the runnability component and the turn roll.
The first suction element is connected to a suction chan-
nel, arranged inside the runnabilty component, as de-
scribed later in the application. The first suction element
is formed by at least one suction gap or by at least one
row of suction holes, extending from the first end of the
runnability component towards the second end, prefer-
ably to the second end, of the runnability component.
The first suction element may also comprise a plurality
of adjacent suction gaps or rows of suction holes. For
example, the first suction element may preferably com-
prise 2 - 4 adjacent rows of suction holes or adjacent
suction gaps. The suction holes may have a diameter of
15 - 50 mm, preferably 20 - 40 mm, and the distance
between two adjacent holes in a row is typically 50 - 500
mm, preferably 150 - 350 mm. In case the suction means
comprise a uniform suction gap, the width of the gap is
2 - 10 mm, typically 2 - 4 mm, preferably 2 - 3 mm. The
form of the suction holes may be selected freely, for ex-
ample they may be circular or oval-shaped.

[0023] The suction through the lower surface of the
runnability component is controlled by adjusting the suc-
tion of the first suction element according to the require-
ments of one or several of the process parameters, such
as web speed, web tension or weight of the paper web
which is produced. It is possible to adjust the suction of
the first suction element by adjusting the size of the suc-
tion holes or the width of the suction gap with adjustment
means. Thus the runnability component comprises
means for adjusting the size of the suction holes or the
width of the suction gap of the first suction element. The
adjustment means may be, for example, a movable hole
plate, which is arranged on top of the suction hole row in
the cross direction of the paper machine. When the holes
of the hole plate and the suction holes completely over-
lap, the suction is as the strongest. When the hole plate
is moved, the overlap of the holes of the hole plate and
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the suction holes decrease, and the suction through the
suction holes is reduced.

[0024] According to one embodiment of the invention
the runnability component further comprises a second
suction element, which is arranged on the entry side sur-
face of the runnability component, beneath the first seal-
ing element, the second suction element being formed
by at least one suction gap or by at least one row of
suction holes, extending from the first end of the runna-
bility component towards the second end of the runna-
bility component, preferably to the second end of the run-
nability component. The second suction element is thus
arranged to remove air by suction from the negative pres-
sure space on the entry side of the runnability component.
The second suction element may be connected to a suc-
tion channel, which is arranged inside the runnability
component, as described later in the application. The
second suction element may also comprise a plurality of
adjacent suction gaps or rows of suction holes. For ex-
ample, the second suction element may preferably com-
prise 2 - 4 adjacent rows of suction holes or adjacent
suction gaps. The suction holes may have a diameter of
15 - 50 mm, preferably 20 - 40 mm, and the distance
between two adjacent holes in a row is typically 50 - 500
mm, preferably 150 - 350 mm. In case the suction means
comprise a uniform suction gap, the width of the gap is
2 - 10 mm, typically 2 - 4 mm, preferably 2 - 3 mm. The
form of the suction holes may be selected freely, for ex-
ample they may be circular or oval-shaped.

[0025] Optionally the second suction element compris-
es means for adjusting suction through the second suc-
tion element. In this manner the suction effect of the sec-
ond suction elementis adjusted for controlling the suction
from the negative pressure space through the entry side
surface of the runnability component according to the
requirements of the process parameters, such as web
speed, web tension or weight of the paper web which is
produced. For example, the second suction element may
be attached to a connection provided with a damper with
which the direct suction from the negative pressure space
between the entry side of the runnability component and
the wire may be adjusted. It is also possible to adjust the
suction of the second suction element by adjusting the
size of the suction holes or the width of the suction gap
with adjustment means. Thus the runnability component
comprises second means for adjusting the size of the
suction holes or the width of the suction gap of the second
suction element. The second adjustment means may be,
for example, a movable hole plate, which is arranged on
top of the suction hole row in the cross direction of the
paper machine. When the holes of the hole plate and the
suction holes completely overlap, the suction is as the
strongest. When the hole plate is moved, the overlap of
the holes of the hole plate and the suction holes de-
crease, and the suction through the suction holes is re-
duced.

[0026] The first and/or second suction element may be
connected to an external suction device or vacuum air
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system. It is possible to connect the suction element(s)
to existing suction air systems intended for creating an
underpressure to the pocket space or for the turn roll.
This is advantageous when existing paper machine con-
structions are rebuilt, as no new suction systems need
to be built, which saves time, costs and usually also
space. The suction of the first and/or second suction
means may be adjusted according to the process param-
eters and/or process situation. The first and/or second
suction means may be connected to the external suction
device or vacuum air system with a connection, which is
provided with a regulating means for regulating the air
flow, such as valve or a throttle. The regulating means
may be automatically adjustable or they may be adjust-
able manually.

[0027] According to one embodiment of the invention
the runnability component comprises at least one second
sealing element, preferably a plurality of second sealing
elements, arranged in connection with the lower part of
the runnability component, preferably with the lower sur-
face of the runnability component. The second sealing
element(s) may be arranged to extend outwards from the
surface of the runnability component. The second sealing
element may be a mechanical sealing element or a seal-
ing blow nozzle, preferably a mechanical sealing ele-
ment. The at least one second sealing element is ar-
ranged to seal the gap between the runnability compo-
nentand the turn roll, in order to intensify the suction from
the turn roll to the runnability component and from the
space between the lower surface of the runnability com-
ponentand the turnroll. The second sealing elementalso
helps to guide the air flow, which moves the exit side
surface of the turn roll, in the rotational direction of the
roll, away from the contact with the surface of the turn roll.
[0028] In case the second sealing element is a sealing
blow nozzle, it is provided on the exit side surface of the
runnability component, i.e. on the side of the opening nip
from the turn roll. The control of the underpressure in the
pocket space between the drying cylinders and the turn
roll may be improved with the second sealing element,
which is an exit side sealing blow nozzle with which air
is ejected out of the pocket space and/or the entry of the
air into the pocket space via the gap between the exit
side surface of the runnability component and the second
drying cylinder is prevented.

[0029] When the second sealing elementis a mechan-
ical sealing element, the second sealing element extends
outwards from the lower part, preferably lower surface,
of the runnability component, preferably towards the turn
roll. According to one embodiment of the invention the
second sealing element is arranged to the lower surface
of the runnability component on the exit side. According
one preferred embodiment, the mechanical second seal-
ing element is arranged at at least one, preferably at both
lower corners of the runnability component, extending
towards the surface of the turn roll. The mechanical sec-
ond sealing element(s) serve(s) as a concrete physical
obstacle(s) for the entry of air into the space between the
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runnability component and the turn roll. Thus, only a
minute amount of air possibly enters into the said space.
[0030] The second mechanical sealing element may
be a mechanical sealing element, such as a sealing strip
or a labyrinth sealing, such as single-chambered laby-
rinth sealing or multi-chambered labyrinth sealing. The
material of the mechanical sealing element may be, for
example, Teflon, plastic, rubber, composite or metal,
such as steel or aluminium. Arequirementfor the material
is a sufficient rigidity, with which the free flow of air may
be prevented. Preferably the second sealing element is
a mechanical sealing element, which is made of Teflon
or of material comprising carbon fibres.

[0031] The first and second sealing elements may be
similar to each other or they may be different from each
other. According to one embodiment of the invention the
first and/or second sealing elementis a mechanical seal-
ing element, which is provided with means for adjusting
the distance of the sealing element(s) to the turn roll or
the drying cylinder. The length of the sealing element
extending outwardly from the surface of the runnability
component may be adjusted with the adjusting means.
For example, the distance between the first drying cylin-
der surface and the first sealing element may be adjusted
according to the needs of the process situation, and air
may be leaked to the pocket space or to the intensified
negative pressure space at the opening nip on the entry
side, if need be. Similarly the distance between the sec-
ond sealing element(s) and the turn roll may be adjusted
and the air leaked to the area between the lower surface
ofthe runnability component and the turn roll. Sometimes
the first and/or second sealing element(s) create(s) such
an effective sealing that the underpressure in the pocket
space or at the opening nip is significantly enhanced.
The location of the second sealing element may then be
adjusted further away from the turn roll, whereby a gap
between the second sealing element and the turn roll is
formed or increased. From this gap air may be allowed
to leak to the pocket space or to the space between the
lower surface of the runnability component and the turn
roll from the opening nip on the exit side.

[0032] The first and second mechanical sealing ele-
ments are preferably elongated in the cross direction of
the paper machine or the like and extend substantially
over the entire width of the web run. According to an
embodiment of the invention, the first and/or second seal-
ing element are mechanical sealing elements which are
formed of at least two parts, preferably of several parts,
inthe lateral direction, i.e. cross direction, of the machine.
Thus their mounting, transportation and storage is easier.
[0033] The runnability component may comprise a
by-pass channel leading from a first region on the entry
side to the second region on the entry side of the runna-
bility component. The by-pass channel enables a more
precise control of the underpressure difference between
thefirstand second region in the negative pressure space
at the opening nip on the entry side. This improves also
the overall pressure balance in the pocket space, where-
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by the operation of the turn roll may be considerably in-
tensified and the control of the web may be enhanced
with low energy consumption. The by-pass channel al-
lows air to be transferred between the first and second
pressure region, which makes it possible to control the
underpressure by adjusting the flow, for example to bal-
ance the pressure differences between the first and sec-
ond pressure region in a desired manner. According to
an embodiment of the invention, a valve, a throttle or
other device or means adjusting the air flow in the by-
pass channel is arranged in the by-pass channel. The
by-pass channel may therefore be considered as a con-
trolled active leak channel. The by-pass channel is pref-
erably elongated in the cross direction of the paper ma-
chine or the like and extends substantially over the entire
width of the web run.

[0034] According to another embodiment of the inven-
tion the runnability component may comprise a by-pass
channel leading from the entry side of the runnability com-
ponent to the exit side of the runnability component or to
the upper surface of the runnability component. Also in
this case by-pass channel may be used for balancing the
pressure conditions in the first and/or second region on
the negative pressure space on the entry side. If the un-
derpressure on the entry side is too high the by-pass
channel leading to the exit side or to surroundings may
be opened, which leads reduced underpressure on the
entry side.

[0035] According to one embodiment of the invention
a second blowing element is arranged in connection with
the entry side surface, beneath the first sealing element.
The second blowing element may be a blow nozzle or a
blowing gap, arranged on the first underpressure region.
The second blowing element extends from the first end
towards the second end of the runnability component,
preferably to the second end of the runnability compo-
nent. The second blowing element may be arranged to
blow upwards, against the moving direction of the wire.
Typically the goal is to intensify the underpressure level
especially in the closing nip on the entry side and gen-
erally in the negative pressure region on the entry side,
which makes the prevention of the wire bending more
accurate and easy. The second blowing element creates
an air cushion which prevents the pumping/pulsating ef-
fect, otherwise typical for suction. The blow nozzle diam-
eter or gap width of the second blowing element is typi-
cally around 2 - 3 mm, and the blow speed 10 - 50 m/s,
preferably 20 - 40 m/s. The air which is ejected from the
second blowing element may be led to a second suction
element, arranged above the second blowing element.
By means of the second suction element the air from the
second blowing element is led to the suction channel
inside the runnability component.

[0036] According to one embodiment of the invention
second blowing element is arranged to blow into the
by-pass channel extending from the entry side of the run-
nability component, especially into a by-pass channel
leading from the entry side of the runnability component
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to the exit side of the runnability component or to the
upper surface of the runnability component.

[0037] The runnability component preferably compris-
es a suction channel extending from the first end to the
second end of the runnability component, and a blow
channel extending from the second end to the first end
of the runnability component. The suction channel and
blow channel are arranged inside the runnability compo-
nent, inside the space, which is defined by the outer walls,
i.e. surfaces, of the runnability component. Typically the
blow channel is arranged at the upper part of the runna-
bility component and the suction channel is arranged at
the lower part of the runnability component, beneath the
blow channel. Preferably the runnability component com-
prises a tapering suction channel extending from the first
end to the second end of the runnability component and
a tapering blow channel extending from the second end
to the first end of the runnability component. Tapering
suction and blow channels are advantageous as they
enable the keeping of the pressure on even level along
the length of the channels, in cross direction of the paper
machine, and they minimise the pressure losses in the
channels between the first and the second end of the
runnability component. According to one embodiment of
the invention the runnability component comprises an
inclined division wall extending from the first end to the
second end and dividing the inner volume of the runna-
bility component into tapering suction channel and taper-
ing blow channel.

[0038] The suction channel and the blow channel may
be connected to adjustment means for adjusting the air
flows to and/or from the runnability components. The air
flows are preferably controlled independently from each
other, i.e. the suction in the suction channel and the blow
in the blow channel of the runnability component are con-
trolled independently from each other.

[0039] According to one embodiment of the invention
the runnability component comprises a tail threading
zone. The tail threading zone may be located, with re-
spect to the web run, on the tending side and/or on the
driving side, in the area of the first end and/or the second
end of the runnability component. During tail threading
the suction force in the tail threading zone may be con-
trolled into one value and after the tail threading, i.e. in
a normal running situation with a wide web run, to a sec-
ond value. The tail threading zone is defined by a dividing
wall arranged inside the runnability component, dividing
the suction channel it a tail threading zone and normal
operation zone. The dividing wall is normally vertical and
it is arranged perpendicular to the length axis of the run-
nability component, i.e. the dividing wall is vertical and
arranged parallel with the machine direction and with di-
rection of web movement. The adjustment of suction
force between the tail threading zone and the normal
operation zone may be achieved by appropriate control
means. For example, the tail threading zone may be con-
nected to a separate and individual suction means, which
are controlled independently from the suction devices or
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the like that create the suction to the normal operation
zone of the suction channel.

[0040] According to one preferred embodiment of the
present invention the control of the suction force at the
tail threading zone and at the normal operation zone is
achieved by using an integrated control means. The in-
tegrated control means comprise a first and a second
coaxial pipe with different diameter. The first pipe is in
contact the suction element of the tail threading zone and
the second pipe is in contact with the suction element of
the normal operation zone. Both the first and the second
pipe of the integrated control means are in contact with
the suction device or vacuum air system. A damper is
arranged to the second pipe, so that the air flow through
itmay be restricted or totally terminated. When the damp-
er is open, the suction is evenly divided to both the first
and the second pipe, and the suction through suction
element on the tail threading zone is equal to the suction
through the suction element on the normal operation
zone. When the damper is partially or wholly closing the
second pipe, the suction is mainly or only occurring
through the first pipe, i.e. mainly or only through suction
element on the tail threading zone. According to one pre-
ferred element the cross section of the first pipe is circular
and cross section of the second pipe is angular, prefer-
ably rectangular.

[0041] The turn roll used in connection with the inven-
tion may be a perforated turn roll, a grooved turn roll or
a turn roll provided with both perforations and grooves,
known per se. According to one preferred embodiment
of the present invention the turn roll has an open area of
at least 4 %, preferably 4 - 10 %, more preferably 6 - 8
%. This means that the surface of the turn roll comprises
a large amount of cut-outs, such as perforations. The
turn roll is typically so-called passive turn roll, which
means that the turn roll is free of internal suction devices.
In other words, there are no internal suction devices or
suction connections to the turn roll but the air is sucked
from the turn roll, through the cut-outs on its surface, by
external suction means, elements or devices, arranged
in the runnability component.

[0042] According to one embodiment of the invention
the runnability component comprises a distribution
chamber, which is arranged on the entry side surface of
the runnability component. The distribution chamber
comprises a front plate, and it extends from the first end
of the runnability component towards the second end of
the runnability component, preferably to the second end
of the runnability component. The front plate may be at-
tached on the entry side surface of the runnability com-
ponent by welding, or by using attachment means, such
as bolts, rivets, or the like. The distribution chamber is
preferably formed beneath the first sealing element, on
the area between the opening nip of the first drying cyl-
inder and the closing nip of the turn roll. The front plate
comprises at least one row of leak holes, preferably a
plurality of parallel rows of leak holes. The diameter of a
single leak hole may be 15 - 50 mm, preferably 20 - 40
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mm and the distance between the adjacent leak holes in
arow is typically 150 - 350 mm, preferably 200 - 300 mm.
[0043] The web bending at and after the first drying
cylinder may be controlled by distributing leak air by the
distribution chamber arranged on the entry side surface
of the runnability component. The web bending at the
opening nip of the first drying cylinder increases the neg-
ative pressure in the space between the web and the
runnability component. The increased negative pressure
in its turn increases the web bending, thus leading to a
vicious circle. This negative phenomenon may be coun-
teracted by distributing a small amount of leak air through
the holes in the front plate of the distribution chamber.
The control of the web bending is clearly improved and
the runnability of the web increased.

[0044] A transversal flow may be arranged to the dis-
tribution chamber by bringing the leak air into the distri-
bution chamber from the ends of the chamber. Regulat-
ing means, such as adamper or the like, may be arranged
on the end(s) of the distribution chamber to control the
flow to the distribution chamber.

[0045] The invention is described in more detail below
with reference to the enclosed schematic drawings, in
which

Figure 1  shows a schematic view of a pocket space
between two drying cylinders and one turn
roll,

Figure 2  shows an arrangement according to a first
embodiment of the present invention,

Figure 3  shows an arrangement according to a sec-
ond embodiment of the present invention,

Figure 4  shows an arrangement according to a third
embodiment of the present invention,

Figure 5 shows an arrangement according to a fourth
embodiment of the present invention,

Figure 6 shows an arrangement according to a fifth
embodiment of the present invention,

Figure 7  shows an arrangement according to a sixth
embodiment of the present invention, and

Figure 8 shows an arrangement according to a sev-
enth embodiment of the present invention.

[0046] Figure 1 shows a schematic general view of a

pocket space 9 between two drying cylinders 1, 2 and
one turn roll 3 in the drying section of a paper machine.
The pocket space 9 is delimited by a first drying cylinder
1, a second drying cylinder 2, a turn roll 3 and a web run
5a, 5b. Described more in detail, the pocket space 9 is
delimited, on its entry side 9a, by a web run 5a between
the first drying cylinder 1 and the turn roll 3, and on the
exit side 9b of the pocket space, by aweb run 5b between
the turn roll 3 and the second drying cylinder 2. The lo-
cation of the turn roll in a horizontal direction x and in a
longitudinal direction L of the paper machine is between
the drying cylinders 1, 2, butin a vertical direction y lower
than said cylinders 1, 2. The directions of rotation of the
cylinders 1, 2 are shown by arrows R. It is to be under-
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stood, that the above-presented arrangement is repeat-
ed by its substantial parts in the drying section of a paper
or a board machine.

[0047] Figure 1 also shows

- anopening nip 7a of the first drying cylinder 1 on the
entry side 9a, i.e. the point where the wire and the
web detach from the periphery of the first drying cyl-
inder 1 towards the turn roll 3,

- a closing nip 8a of the turn roll 3 on the entry side
9a, i.e. the point where the wire enters into connec-
tion with the turn roll 3 after the first drying cylinder 1,

- an opening nip 8b of the turn roll 3 on the exit side
9b, i.e. the point where the wire detaches from the
periphery of the turn roll 3 towards the second drying
cylinder 2, and

- aclosing nip 7b of the second drying cylinder 2 on
the exit side 9b, i.e. the point where the wire and the
web enter into connection with the second drying
cylinder 2 after the turn roll 3.

[0048] Figure 2 shows an arrangement according to a
first embodiment of the present invention. A runnability
component 10 is arranged in connection with a pocket
space between the drying cylinders 1, 2 and the turn roll
3 ofapapermachine. The entry side 10a of the runnability
component 10 is provided with a first blowing element
11, such as a blow nozzle. The first blowing element 11
blows air upwards, as indicated with arrow 13, against
the travel direction of the paper web, which is guided from
the first drying cylinder 1 to the turn roll 3, in order to
create an intensified first negative pressure space 91 on
the entry side 10a. The first blowing element 11 ejects
air away from the pocket space and prevents the air en-
tailed by the web from entering into the pocket space via
the gap between the first drying cylinder 1 and the entry
side 10a of the runnability component. A blow channel
12, which communicates with the first blowing element
11, is arranged inside the upper part of the runnability
component 10.

[0049] A first sealing element 20, such as a labyrinth
sealing, is arranged in connection with the surface of the
entry side 10a of the runnability component 10 and in
connection with the opening nip 7a between the runna-
bility component 10 and the first drying cylinder 1. The
firstsealing element 20 is arranged beneath the firstblow-
ing element 11 and it divides the surface of the entry side
10a into a first region and a second region. At the same
time the first sealing element 20 divides the negative
pressure space on the entry side of the pocket space into
an intensified first negative pressure space 91 and a sec-
ond negative pressure space 92.

[0050] The lower surface of the runnability component
10 is provided with a first suction element. The first suc-
tion element comprises three parallel rows 31, 31°, 31" of
suction holes, through which the air is sucked from the
space 93 between the turn roll 3 and the lower surface
of the runnability component 10. A suction channel 32 is
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arranged inside the lower part of the runnability compo-
nent 10. The suction created by the suction channel 32
removes also air from the interior of the turn roll 3, through
cut-outs or perforations on the surface of the turn roll 3.
The air flows are indicated with arrows.

[0051] Second sealing elements 19, 19’, such as seal-
ing strips are arranged in connection with the lower part
of the runnability component 10. The purpose of the sec-
ond sealing elements 19, 19’ is to intensify the suction
from the suction space 93 between the lower surface of
the runnability component and the turn roll and prevent
leakage of airto the suction space 93. The second sealing
element 19’ guides also the air flow 16 so that it does not
enter the suction space 93 butis guided after the opening
nip 8b of the turning suction roll 3 on the exit side away
from the pocket space in the direction of the web run 5b.
[0052] Figure 3 shows an arrangement according to a
second embodiment of the presentinvention. In a similar
manner as in Figure 2 a runnability component 10 is ar-
ranged in connection with a pocket space between the
drying cylinders 1,2 and the turnroll 3 of apaper machine.
The structure of the runnability component 10 corre-
sponds generally to that what is presented in Figure 2,
except that the lower surface of the runnability compo-
nent 10 is provided with a first suction element, which
comprises two parallel suction gaps 31, 31’, through
which the air is sucked from the suction space 93 be-
tween the turn roll 3 and the lower surface of the runna-
bility component 10. Furthermore, in Figure 3 the runna-
bility component 10 comprises one second sealing ele-
ment 19, such as sealing strip, which is arranged in con-
nection with the lower part on the entry side 10a of the
runnability component 10. Another second sealing ele-
ment, which is an exit side blow nozzle 15, is arranged
on the exit side 10b of the runnability component 10. The
exit side blow nozzle 15 blows air in the travelling direc-
tion of the web run 5b according to arrow 14, and thereby
ejects air away from the pocket space and prevents the
air from entering into the pocket space via the gap be-
tween the exit side 10b of the runnability component 10
and the second drying cylinder 2. The exit side blow noz-
zle 15 is connected to the blow channel 12 arranged in-
side the runnability component 10.

[0053] Figure 4 shows an arrangement according to a
third embodiment of the present invention. In a similar
manner as in Figure 2, a runnability component 10 is
arranged in connection with a pocket space between the
drying cylinders 1,2 and the turnroll 3 of apaper machine.
The structure of the runnability component 10 corre-
sponds generally to that what is presented in Figure 2,
except that the lower surface of the runnability compo-
nent 10 is provided with a first suction element, which
comprises two parallel rows 31, 31’ of suction holes,
through which the air is sucked from the suction space
93 between the turn roll 3 and the lower surface of the
runnability component 10. Furthermore, a second suc-
tion element 33 is arranged on the entry side 10a of the
runnability component 10, beneath the first sealing ele-
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ment 20. The second suction element removes air from
the second negative pressure space 92, and thus inten-
sifies the overall underpressure in the pocket space. The
second suction element 33 is connected to the suction
channel 32 arranged inside the lower part of the runna-
bility component 10.

[0054] Figure 5 shows an arrangement according to a
fourth embodiment of the present invention. In a similar
manner as in Figure 2, a runnability component 10 is
arranged in connection with a pocket space between the
drying cylinders 1, 2 and the turnroll 3 of a paper machine.
The structure of the runnability component 10 corre-
sponds generally to that what is presented in Figure 2.
The entry side 10a of the runnability component 10 is
provided with a by-pass channel 22, which is extending
between the first negative pressure space 91 and the
second negative pressure space 92. The by-pass chan-
nel 22 may be used to regulate, for example, to balance,
the underpressures of or the pressure difference be-
tween the negative pressure spaces 91,92 in a controlled
and desired manner.

[0055] Figure 6 shows an arrangement according to a
fifth embodiment of the present invention. In a similar
manner as in Figure 2, a runnability component 10 is
arranged in connection with a pocket space between the
drying cylinders 1, 2 and the turnroll 3 of a paper machine.
Therunnability component 10 comprises a by-pass chan-
nel 25 leading from the entry side 10a of the runnability
component 10 to the exit side 10b of the runnability com-
ponent 10. The by-pass channel 25 may be used for bal-
ancing the pressure conditions in the second negative
pressure space 92 on the entry side 10a. Furthermore,
a second blowing element 24 is arranged to blow into the
by-pass channel 25.

[0056] Figure 7 shows an arrangement according to a
sixth embodiment of the present invention. In principle,
the runnability component 10 in Figure 7 corresponds to
that presented in Figure 2. A distribution chamber 4 is
arranged on the entry side 10a of the runnability compo-
nent 10. The distribution chamber 4 has a front plate,
which is attached on the entry side surface of the runna-
bility component 10 beneath the first sealing element 20.
The front plate comprises parallel rows 16, 16’ of leak
holes. The web bending at the second negative pressure
space 92 is controlled by distributing leak air from the
distribution chamber 4 through the rows 16, 16’ of the
leak holes. The leak air is supplied to the distribution
chamber 4 from the ends of the chamber 4, whereby a
transversal flow is created. Regulating damper (not
shown) can be arranged on the end of the distribution
chamber 4 to control the inflow to the distribution cham-
ber.

[0057] Figure 8 shows an arrangement according to
seventh embodiment of the present invention. Runnabil-
ity component 10 is presented without the entry side cov-
er plate and without tending side end plate. The interior
of the runnability component comprises a tapering suc-
tion channel 32 and a tapering blow channel 12. The
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suction channel inlet 17 extends from the first end 10’ of
the runnability component 10 on tending side to the sec-
ond end 10" on the driving side, through the whole run-
nability component 10. Correspondingly, the blow chan-
nel 12 extends from the second end 10" to the first end
10’ of the runnability component 10. An inclined division
wall 21 is arranged inside of the runnability component
10 for dividing its inner volume into the tapering suction
channel 32 and tapering blow channel 12. The diameter
of suction and blow channels 32, 12 are uniformly de-
creasing from the channel inlets 17, 18 onwards. This
counteracts the pressure decrease in the channels 32,
12.

[0058] Figure 8 shows also a tail threading zone 42,
which is arranged on the first end 10’ of the runnability
component 10. The tail threading zone 42 is defined by
a dividing wall 40 arranged inside the runnability compo-
nent 10. The wall 40 divides the suction channel 32 in a
tail threading zone and a normal operation zone. The
wall 40 is normally arranged perpendicular to the length
axis of the runnability component 10.

[0059] The suction between the tail threading zone 42
and the normal operation zone can be changed by using
control means integrated to the suction channel inlet 17.
These control means comprise a first circular pipe ele-
ment 43 and a second rectangular pipe element 44. The
second pipe element 44 is arranged inside the first pipe
element 43 and coaxially with it. The pipe elements 43,
44 have different diameter. When the second pipe ele-
ment 44 is open the suction is performed both through
the first and second pipe element 43, 44, which is the
normal suction operation during paper making. When the
second pipe element 44 is closed the suction is per-
formed only through the first element 43, and the suction
is concentrated only on the tail threading zone 42.
[0060] 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. Runnability component (10) for a drying section of a
paper machine or the like, comprising

- an entry side surface and an exit side surface,
which are connected to each other at least by a
lower surface, whereby the entry side surface,
exit side surface and lower surface delimit the
inner volume of the box-like elongated runnabil-
ity component (10),

- a first end (10’) and a second end (10"), be-
tween which the runnability component (10) ex-
tends in its length direction,
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- afirst blowing element (11), which is arranged
in connection with the entry side surface to blow
air upwards,

- afirst sealing element (20), which is arranged
in connection with the the entry side surface,
beneath the first blowing element (11), the first
sealing element (20) dividing the entry side sur-
face into a first region and a second region,
whereby

the lower surface of the runnability component (10)
is provided with a first suction element, which is
formed by at least one suction gap or by at least one
row of suction holes (31, 31°, 31"), extending from
the first end (10’) of the runnability component (10)
towards the second end (10") of the runnability com-
ponent (10),

characterised in that

the runnability component (10) comprises means for
adjusting the size of the suction holes (31, 31°,31")
or the width of the suction gap.

Runnability component according to claim 1, char-
acterised in that it comprises a second suction ele-
ment (33), which is arranged on the entry side sur-
face of the runnability component (10), beneath the
first sealing element (20), the second suction ele-
ment (33) being formed by at least one suction gap
or by at least one row of suction holes, extending
from the first end (10’) of the runnability component
(10) towards the second end (10") of the runnability
component (10), and optionally comprising means
for adjusting the suction through the second suction
element.

Runnability component according to claim 1 or 2,
characterised in that it comprises at least one sec-
ond sealing element (19, 19°), preferably a plurality
of second sealing elements, arranged in connection
with the lower part of the runnability component (10).

Runnability component according to any of claims
1, 2 or 3, characterised in that the first and/or sec-
ond sealing element (20, 19, 19’) is a mechanical
sealing element, which is provided with means for
adjusting the distance of the sealing element to a
turn roll (3) or a drying cylinder (1, 2).

Runnability component according to any of preced-
ing claims 1 - 4, characterised in that it comprises
a second blowing element (24) arranged in connec-
tion with the entry side surface, beneath the first seal-
ing element (20), the second blowing element (24)
being preferably arranged to blow into a by-pass
channel (25) extending from the entry side surface
of the runnability component (10).

Runnability component according to any of preced-
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ing claims 1 - 5, characterised in that it comprises
a tapering suction channel (32) extending from the
firstend (10’) to the second end (10") and a tapering
blow channel (12) extending from the second end
(10") to the first end (10°).

Runnability component according to claim 6, char-
acterised in that it comprises a tail threading zone
(42), which is defined by a dividing wall (40) arranged
inside the runnability component (10), dividing the
suction channel (32) in a tail threading zone (42) and
a normal operation zone.

Runnability component according to claim 7, char-
acterised in that it comprises integrated control
means comprising a first and a second coaxial pipe
(43, 44) with different diameter, the first pipe (43)
being in contact the suction element of the tail thread-
ing zone (42) and the second pipe (44) is in contact
with the suction element of the normal operation
zone.

Runnability component according to any of preced-
ing claims 1 - 8, characterised in that a distribution
chamber (4) extending from the first end (10°) of the
runnability component (10) towards the second end
(10") of the runnability component (10) and compris-
ing afrontplate, is arranged on the entry side surface
of the runnability component (10).

Method for drying a paper web or the like in a drying
section of a paper machine or the like, comprising

- supporting a paper web with a drying wire,

- guiding the paper web over a part of a heated
surface of afirstdrying cylinder (1), turning travel
direction of the paper web by using a turn roll
(3), and guiding the paper web over a part of a
heated surface of a succeeding second drying
cylinder (2), whereby a pocket space (9) is de-
fined by the first and second drying cylinders (1,
2), arranged parallel at a distance from each oth-
er, and the turn roll (3) arranged between the
first and second drying cylinders (1, 2), parallel
with them and having its axis of rotation on a
different level from the axis of the first and sec-
ond drying cylinder (1,2),

- arranging, at least partly, a box-like elongated
runnability component (10), to the pocket space,
the runnability component (10) having an entry
side surface, which faces the firstdrying cylinder
(1), and an exit side surface, which faces the
second drying cylinder (2), the surfaces (1, 2)
being connected to each other atleast by a lower
surface, which faces the turn roll (3), whereby
the entry side surface, exit side surface and low-
er surface delimit the inner volume of the box-
like elongated runnability component (10), run-
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nability component (10) extending from a first
end (10’) to a second end (10") in its length di-
rection over the width of the paper web,

- blowing air against the travel direction of the
paper web, which is guided from the first drying
cylinder (1) to the turn roll (3), by a first blowing
element (11), which is arranged in connection
with the entry side surface of the runnability com-
ponent (10) to create a negative pressure space
on the entry side surface,

- increasing underpressure in the pocket space
(9) by removing air by suction from a space be-
tween the turn roll (3) and the lower surface of
the runnability component (10) into the runna-
bility component (10) with afirst suction element,
which is formed by at least one suction gap or
by at least one row of suction holes (31, 31,
31"), extending from the firstend (10’) of the run-
nability component (10) towards the second end
(10") of the runnability component (10),

characterised in

- adjusting the size of the suction holes (31, 31°,
31") or the width of the suction gap of the first
suction element for controlling the suction
through the lower surface of the runnability com-
ponent (10).

Method according to claim 10, characterised in re-
moving air by suction from the negative pressure
space on the entry side surface by arranging a sec-
ond suction element (33) on the entry side surface
of the runnability component (10), beneath the first
sealing element (20).

Method according to claim 11, characterised in ad-
justing the suction effect of the second suction ele-
ment (33) for controlling the suction from the nega-
tive pressure space through the entry side surface
of the runnability component (10).

Method according to claim 10, 11 or 12, character-
ised in sealing the gap between the runnability com-
ponent (10) and the turn roll (3) with at least one
second sealing element (19, 19’), preferably a plu-
rality of second sealing elements, arranged in con-
nection with the lower part of the runnability compo-
nent (10), and optionally adjusting the distance of
the first and/or second sealing element (20, 19, 19’)
to the turn roll (3) or the drying cylinder (1, 2).

Method according to any of preceding claims 10 to
13, characterised in arranging a tapering suction
channel (32) in the runnability component (10) ex-
tending from the first end (10’) to the second end
(10") of the runnability component (10) and a taper-
ing blow channel (12) extending from the second end
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(10") to the first end (10’) in order to minimise the
pressure losses between the first and the second
end (10°, 10") of the runnability component (10).

Method according to any of preceding claims 10 to
14, characterised in controlling the web bending at
and after the first drying cylinder (1) by distributing
leak air by a distribution chamber (4) arranged on
the entry side surface of the runnability component
(10).
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