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(67)  Theinvention pertains to a belt assembly adapt-
ed to move a web from a press section of a paper or
board making machine to a dryer section of the machine.
The belt assembly comprises a combination of a first (11)
and a second press roll (15) forming a first press nip, a
third press (13) roll forming a second press nip with the
first press roll (11), one or more stretcher/guiding rolls
(19, 17) to be arranged between the press section and
the dryer section. A heat conductive metal belt (21) that
forms an endless loop and that is impervious to fluids

passes through the first press nip and over the first press
roll (11), through the second press nip and over the one
or more stretcher/guiding rolls (19, 17). One of the one
or more stretcher/guiding rolls (17) is arranged in close
proximity of the second press roll (15) such that a portion
(21a) of the metal belt (21) wraps a circumferential portion
of the second press roll (15) thereby extending the first
press nip by means of the wrapped metal belt (21a), thus,
forming a metal belt tension nip.
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Description

[0001] The invention pertains to a belt assembly for a
paper or board making machine, and in particular to a
belt assembly adapted to move a web from a press sec-
tion of a paper or board making machine to adryer section
of the paper or board making machine.

[0002] A center roll based press concept such as the
one shown in Fig. 6 has been offered by the applicant
for a long time under the name SymPress B. In such a
setup, a center roll 1 forms two press nips together with
apress roll 3 and a pressroll 5, respectively. In particular,
the press roll 3 can be a suction roll, while the press roll
5 can be a shoe roll.

[0003] With the above introduced press concept, the
web to be dewatered is passed through the nip formed
between the press roll 3 and the center roll 1, is guided
about the center roll 1, and is then passed through the
second nip formed between the center roll and the press
roll 5. Thereafter, the web is handed over to a wire 11
guided about a guiding roll 9 located in the dryer section.
From there, the web is transferred to a first dryer cylinder
7 of the dryer section of the paper or board making ma-
chine.

[0004] With the above introduced press concept, adry
content of the treated web of up to 46 to 50% can be
achieved while a running speed of the web can be be-
tween 1360 to 1420 m/min.

[0005] However, applications are known in which adry
content higher than the one mentioned above is required
in order to influence the paper or board quality or to treat
the web more economically. Thus, there is a need to pro-
vide means in order to increase the dry content of a web
treated according to the above introduced concept.
[0006] According to the invention, there is provided a
belt assembly which is adapted to move a web from a
press section of a paper or board making machine to a
dryer section of the machine. The belt assembly com-
prises a combination of a first and a second press roll
forming a first press nip, a third press roll forming a sec-
ond press nip, preferably a shoe press nip, with the first
press roll and one or more stretcher/guiding rolls to be
arranged between the press section and the dryer sec-
tion. A heat conductive metal belt that forms an endless
loop and that is impervious to fluids passes through the
first press nip and over the first press roll, through the
second nip and over the one or more stretcher/guiding
rolls. One of the one or more stretcher/guiding rolls within
the metal belt loop is arranged in close proximity of the
second press roll such that a portion of the metal belt
wraps a circumferential portion of the second press roll,
thereby extending the first press nip by means of the
wrapped metal belt.

[0007] In order to clearly distinguish this first press nip
extended by the wrapped metal belt from a known ex-
tended nip provided by a shoe press, this respective por-
tion will be called metal belt tension nip throughout the
application.
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[0008] Advantageously, the second press roll can be
a suction roll. Thus an increased tension can be applied
onto the web to be treated in order to improve water re-
moval there from.

According to the invention, by wrapping the metal belt
partly about the second press roll, the first nip formed by
the first press roll and the second press roll can be ex-
tended against the running direction of the web. Due to
extending the length of the nip, the dry content of the web
can be further increased while the web is still in the press
section.

[0009] While due to the metal belt a smooth surface of
the web to be treated is achieved, in the nips (first press
nip, shoe press nip) a water receiving felt can be arranged
on either side of the web in order to arrange void volume
for water to be removed. Thus, by the above-described
arrangement, advantageously a web having an in-
creased dry content can be obtained.

[0010] Furthermore, due to the invention, because of
the higher dry content of the web when arriving at the
dryer section, the length of the stay in a dryer section can
be reduced. Therefore, the dryer section can be of a re-
duced length having fewer dryer cylinders. Thus, itis pos-
sible to gain processing time and to achieve an increased
output. Furthermore, a remarkable amount of installation
space and energy can be saved, e.g. for heating dryer
cylinders.

[0011] Furthermore, in a belt assembly as mentioned
above, a length of the circumferential portion of the sec-
ond press roll wrapped by the metal belt can be in arange
between 500mm and 1500mm and/or in a range from
20% to 40% of the circumference of the second press roll.
[0012] Furthermore, in a belt assembly as mentioned
above, the one stretcher/guiding roll arranged in close
proximity of the second press roll can be movable in order
to change the length of the wrapped surface portion
and/or the pressure in the metal belt tension nip.
[0013] Thus,sincethelength ofthe circumferential por-
tion of the second press roll wrapped by the metal belt
forming the metal belt tension nip and/or the pressure in
the metal belt tension nip can be changed, accurate ad-
justment of the dry content of the web is possible. Fur-
thermore, by changing the length of the metal belt tension
nip and/or the pressure in the metal belt tension nip, the
structure of the web can be influenced as it might be
necessary.

[0014] Furthermore, in a belt assembly as mentioned
above, a length of the metal belt between the one stretch-
er/guiding roll and the second press roll can be shorter
than the length of the wrapped circumferential portion.
[0015] In particular, since the length of the metal belt
between the one stretcher/guiding roll and the second
press roll can be made quite short, in case temperature
of the metal belt is increased, heat losses can be remark-
ably reduced.

[0016] Furthermore, in a belt assembly as mentioned
above, the first press nip and the second press nip can
be arranged in an opposed manner.
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[0017] When the first press nip and the second press
nip oppose each other with the first press roll arranged
between the two nips, forces acting on the press rolls
can compensate each other. Thus, deflection or bending
of the press rolls can be handled in a simplified manner.
[0018] Furthermore, in a belt assembly as mentioned
above, the belt assembly can be adapted to hand over
the web to the dryer section at a first roll or cylinder or
between the first two rolls or cylinders of the dryer section.
[0019] Due to the belt assembly of the invention, it is
possible to hand over the web to a dryer section at a
suitable position. Thus, particularly when rebuilds of ex-
isting paper or board making machines are carried out,
the belt assembly can be adapted to the given conditions
of the paper or board machine to be rebuilt.

[0020] Furthermore, in a belt assembly as mentioned
above, heating means can be provided with respect to
the running direction of the metal belt at a location up-
stream of the metal belt tension nip.

[0021] Due to the heating means, it is possible to in-
crease the metal belt temperature before the metal belt
tension nip. Thus, it is also possible to influence the dry-
ness content of the web by means of changing, i.e. rising
the temperature of the metal belt.

[0022] Furthermore, in a belt assembly as mentioned
above, the heating means can be adapted to increase
the metal belt temperature to over 110 degrees in a por-
tion before the metal belt contacts the second press roll.
Furthermore, the length of the metal belt tension nip and
the design of the first and second press rolls can be such
that the metal belt temperature decreases to less than
110 degrees downstream of the press nip.

[0023] If the metal belt temperature is above 110 de-
grees when the metal belt contacts the second press roll
atthe beginning of the metal belt tension nip, a combined
steam enhanced water removal and pressing process
having remarkably good water removal and heating prop-
erties can be enabled. Furthermore, a sufficientdecrease
of the output temperature of about 10 degrees or more
entails that, downstream of the nip, the web is attached
to the metal belt surface. Therefore, additional heat con-
duction from the metal belt to the web and an improved
evaporation rate from the web on the metal belt surface
is possible. Thus, the dry content and the temperature
of the web can be raised with different paper and board
grades.

[0024] Furthermore, in a belt assembly according to
the invention, a heating means and/or a pressure apply-
ing means advantageously can be provided at the portion
of the metal belt wrapping the circumferential portion of
the second press roll.

[0025] Hereitis to be noted, that the second press roll
is located outside of the metal belt loop. However, due
to the arrangement of the stretcher/guiding roll it can be
caused that the metal belt also wraps a portion of the
second press roll. Directly at the location of the end of
this nip formed between the outside of the metal belt and
the second press roll, the metal belt wraps the circum-
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ferential portion of the first press roll inside the metal belt
loop, thus, forming the metal belt tension nip.

[0026] Advantageously, the above mentioned heating
means and/or pressure applying means can be provided
ina combined manner, e.g. in the form of a steam heating
chamber capable to apply heat by releasing steam as
well as to apply pressure due to the released steam.
[0027] Hereiitis to be noted that throughout the appli-
cation a steam heating chamber is to be understood as
being sealed against the heatable metal belt. Thus, the
chamber space can be pressurized by steam inside of
the chamber. Advantageously, two steam chambers be-
ing opposed via the metal belt can be provided in order
to compensate their bending forces. Furthermore, it is
noted that a higher steam pressure also leads to an in-
crease of the steam temperature.

[0028] Furthermore, in a belt assembly as mentioned
above, one, more or all of the first, the second and the
third press rolls and the stretcher/guiding rolls can be
grooved rolls.

[0029] In the above case, the groove width of the first,
second and third press roll can be less than or equal to
twice the thickness of the metal belt. The groove width
of one or more of the stretcher/guiding rolls can be less
than or equal to the thickness of the metal belt.

[0030] If one or more of the rolls are grooved rolls, they
are capable of absorbing a certain amount of water be-
tween the respective roll and the belt. Grooving of the
rolls ensures a good grip, i.e. a high coefficient of friction,
between the respective roll and the metal belt even in a
case where an occasional water film is present on the
surface of the roll or of the metal belt. Thus, neither the
driving power nor the dimension of the belt can become
affected by such a water film. In order to achieve a re-
quired guiding accuracy of the metal belt, the width of
the grooves is configured to be as small as possible.
[0031] Furthermore, in a belt assembly as mentioned
above, a nip load in the metal belt tension nip and/or in
the second press nip formed between the third press roll
and the first press roll can be in a range between 150
and 300 kN/m.

[0032] An adjustable nip load can ensure an exact nip
load, depending on the circumstances.

[0033] Furthermore, in a belt assembly as mentioned
above, a suction box can be provided atthe second press
roll and/or the second press roll can be formed as a suc-
tion roll.

[0034] According to the invention, a paper or board
making machine comprises a press section and a dryer
section and a belt assembly as described above.
[0035] Furthermore, in a paper or board making ma-
chine as mentioned above, the belt assembly can be
adapted to hand over the web to the dryer section at one
of the first two rolls/cylinders of the dryer section or be-
tween the first two rolls/cylinders of the dryer section.
[0036] A paperorboard making machine provided with
a belt assembly according to the invention has the par-
ticular advantage that an effective heating upstream of
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the press nip can be performed before the actual water
removal in the press nip takes place. Another advantage
is that a higher dry content of the web is achieved down-
stream of the press section. In particular, the invention
is preferably applicable to grammages over 100g/m2.
Such grammages require a comparably long time until
the heat conduction from the metal belt into the web is
completed.

[0037] Additional advantages of the invention will be
recognized by studying the following description of cur-
rently preferred embodiments together with the accom-
panying drawings, in which:

Fig. 1 is a schematic view of a belt assembly accord-
ing to the invention incorporated between a press
section and a dryer section of a paper or board mak-
ing machine.

Fig. 2 is a schematic view of a second embodiment
of a belt assembly incorporated between a press
section and a dryer section of a paper or board mak-
ing machine.

Fig. 3 is a schematic view of a third embodiment of
a belt assembly illustrated together with a part of a
press portion.

Fig. 4 is a schematic view of a modification of the
third embodiment of a belt assembly illustrated to-
gether with a part of a press portion.

Fig. 5 is a schematic view of a fourth embodiment of
a belt assembly incorporated between a press sec-
tion and a dryer section of a paper or board making
machine.

Fig. 6 is a schematic view of a press section accord-
ing to the prior art.

[0038] Currently preferred embodiments of the inven-
tion will be described on the basis of Figs. 1 to 5.
[0039] Fig. 1 shows a schematic sectional view of a
belt assembly incorporated between a press section and
a dryer section of a paper or board making machine ac-
cording to a first embodiment of the invention.

[0040] In the belt assembly, a heat conductive metal
belt 21 is guided about a center roll 11 of a press section
and to stretcher/guiding rolls 17, 19 in an endless loop.
In the press section, a first press nip in the running direc-
tion of a web to be treated is formed between the center
roll 11 and a second press roll 15 embodied as a suction
roll. However, it is to be noted that the second press roll
15 does not have to be a suction roll at all costs, but can
be any other suitable kind of roll. A felt 25 serves for
transporting the web to be treated towards the press nips,
that is, towards the second press roll 15.

[0041] A second press nip being a shoe press nip lo-
cated downstream of the first nip is formed between the
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center roll 11 and third press roll 13. According to the
embodiment, press roll 13 is a shoe roll. However, it is
to be noted that it is not an essential feature of the inven-
tion that the third press roll is a shoe press roll.

[0042] The metal belt 21 is guided about the center roll
11 such that the center roll 11 is arranged within the
closed loop of the metal belt 21. Thus, the surface of the
metal belt 21 arranged on the outer side of the closed
loop serves for taking over the web at the press section,
particularly at the nip formed by the center roll 11 and
the press roll 15, and transmitting the same to the dryer
section.

[0043] At the dryer section, the web is detached from
the metal belt 21 for further treatment. In particular, the
web is handed over to a fabric 27 guided about a suction
roll 26 and being in contact with the metal belt ata location
downstream of the second nip formed between the center
roll 11 and the second press roll 13. Carried on the fabric
27, the web is then transferred to the first dryer cylinder
23 in a row of dryer cylinders. According to the embodi-
ment, the dryer section mainly consists of two rows of
dryer cylinders and turning rolls 24 arranged in a parallel
and displaced manner such that the web is alternately
guided about cylinders 23 of the first row and turning rolls
24 of the second row, respectively.

[0044] The stretcher/guiding roll 17 is arranged closely
to the second press roll 15 such that the metal belt 21
outer surface gets into abutment with the surface of the
second press roll 15. Thereby, a felt 25 carrying the web
and the web carried thereon are sandwiched between
the outer surface of the metal belt 21 and the felt 25 on
the second press roll 15. Since the stretcher/guiding roll
17 is arranged closely to the second pressroll 15, a metal
belt segment 21a between the portion where the metal
belt 21 gets into abutment with the second press roll 15,
and the nip formed between the center roll 11 and the
second press roll 15 is wrapped about the respective
circumferential portion of the second press roll 15. There-
by, due to the metal belt 21 abutting on the press roll 15,
the nip formed between the center roll 11 and press roll
15 is extended against the running direction of the web,
thereby forming a metal belt tension nip according to the
invention.

[0045] Depending on the exact position of the stretch-
er/guiding roll 17, the length of the metal belt tension nip
formed between the metal belt segment 21a and the cir-
cumference of the second press roll 15 as well as the
pressure within this metal belt tension nip can be altered.
[0046] According to the first embodiment, the length of
the metal belt tension nip (wrap length) can be from 500
mm to at least 1000 mm, which corresponds to about 20
to 40% of the circumference of the second press roll 15.
[0047] An additional felt 29 is provided and guided
through the nip formed between the center roll 11 and
the third press roll 13. Since there are at least two felts
provided in the press section, that is the felt 25 going
through the metal belt tension nip formed by the metal
belt wrapped about the second press roll 15 and the felt
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29 going through the nip formed by the center roll 11 and
the third press roll 13, a large amount of water can be
removed within the press section.

[0048] Fig. 2 is a schematic sectional view and shows
a second embodiment of a belt assembly according to
the invention. In the second embodiment as well as in
the further embodiments, elements corresponding to
those of the previously described first embodiment will
have the same reference signs and their description will
not be repeated.

[0049] Accordingtothe second embodiment, the press
rolls 13 and 15 are arranged in such a manner that the
two nips formed by the center roll and the respective
pressrolls 13 and 15 are opposed to each other. That is,
in the sectional view, a straight line from one of the two
nips to the other of the two nips goes through the center
point of the center roll 11.

[0050] Due to the arrangement of the second embod-
iment, resulting forces acting in the two nips compensate
each other. Therefore, measures for compensating de-
flection of the rolls caused by the forces in the nips can
be reduced or even completely omitted. Furthermore, in
Fig. 2 the possibility to form a very long wrap around
press roll 15 is shown. It is to be noted, however, that
such a long metal belt tension nip is not restricted to the
embodiment shown in Fig. 2, but can be applied with any
of the embodiments or modifications of the invention.
[0051] Fig. 3 is a schematic sectional view of a third
embodiment of the invention. In Fig. 3 merely the press
section as well as the belt assembly is shown.

[0052] According to the third embodiment, steam
chambers 33 and 35 serving as heating means of the
invention are provided between the stretcher/guiding
rolls 19 and 17. The steam chambers 33, 35 serve to
heat the metal belt 21. The steam box 33 is provided
outside of the closed loop, while steam box 35 is provided
inside of the closed loop. Thus, both surfaced of the metal
belt, that is, the inner surface and the outer surface can
be independently heated. Since these steam chambers
33 and 35 are arranged opposite to each other, they com-
pensate bending of the metal belt 21, because each re-
spective steam chamber 33, 35 encounters the steam
pressure force of the respectively other steam chamber
35, 33.

[0053] A steamchamber 37 is provided adjacentto the
second press roll 15 and is used for heating the outer
surface (i.e. the surface inside the closed loop) of a por-
tion 21a of the metal belt 21 being wrapped about the
second press roll 15. Thus, heat supplied from the steam
chamber 37 to the wrapping metal belt portion 21a of the
metal belt 21 can act on the web in the metal belt tension
nip after having been transported to the web by means
of heat convection through the metal belt portion 21a.
Furthermore, by applying steam pressure from this steam
chamber 37 onto the belt 21, the pressure in the metal
belt tension nip can be also manipulated.

[0054] For enhanced web heating, a steam shoe 38 is
placed prior to the metal belt tension nip. The steam shoe
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38 serves to heat at least one felt 31 being passed
through the two nips formed by the center roll 11 and the
two press rolls 13, 15, respectively. For properly heating
the felt 31, the steam shoe 38 directly contacts the same.
For this purpose, the steam shoe 38 has a curved smooth
cover plate having at least one steam opening directed
to the contacted felt 31. Preferably some holes or discrete
rows of openings are arranged against the felt 31. Due
to the contact with the steam shoe 38, the felt 31 is slightly
bent.

[0055] Thereby itis ensured that the steam cannot es-
cape from the area between the steam shoe 38 and a
steam shoe cover due to the steam pressure. Further-
more, the steam pressure also facilitates friction contact
between the steam shoe cover and thefelt 31. Preferably,
the steam shoe cover is lubricated.

[0056] Preferably, asurfacethe steamshoe 38is made
from a sheet metal and comprises plural holes. Since the
surface of the steam shoe 38 preferably has a convex
shape, it is capable of bending the moving felt a bit. In
contrast, known prior art devices have nozzles. Thus,
these prior art devices are provided in a short distance
of the felt, but are not in abutment against the felt.
[0057] According to the embodiment, for enhanced
web heating, in addition to steam shoe 39, a steam box
40 for directly heating the web is provided at the begin
of the metal belt tension nip. The steam box 40 directly
heats the web by means of direct steam blows through
nozzles. However, it is to be noted that the steam box 40
is not absolutely required for the invention.

[0058] Fig. 4 is a schematic sectional view of a modi-
fication of the third embodiment, in which an additional
felt 39 is provided for supporting the web before entering
the metal belttension nip. The felt 39 is a so called bottom
felt and enables water removal in a downwards direction
from the bottom side of the web. Thus, the dry content
of the bottom side of the web as well as an oil absorption
are improved, leading to that both sides of the web cor-
respond to each other.

[0059] Fig.5isasectional view of a fourth embodiment
of the invention. In the fourth embodiment, the press rolls
11, 13, 15 and the stretcher/guiding rolls 17, 19 are
grooved rolls.

[0060] Inthe pressrolls 11, 13, 15, a maximum groove
width is the thickness of the belt, while in the stretch-
er/guidingrolls 17, 19, the maximum groove width is twice
the thickness of the belt. Thus, the lands between the
grooves are excessively larger than the grooves in the
rolls.

[0061] Due to the narrow grooves, there is a void vol-
ume for water to escape, if there arise problems with e.
g. doctoring condensate from the inner surface of the
metal belt 21. Thus, the runnability of the metal belt 21
remain good in situations where there is water present
between one of the rolls 11, 17, 19 and the metal belt 21.
Due to a lubricant effect of this water, sliding of the metal
belt 21 may occur in certain situations without proper
grooving.
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[0062] Furthermore, the narrow grooves do not affect
the guidability of the metal belt 21. This is a very important
factor, because an exceptionally accurate guiding of the
belt with merely a few millimeters’ tolerance is required
in order to prevent adverse effects on the paper or board
making process.

[0063] While the invention has been described with re-
gard to the currently preferred embodiments, it is noted
that it is not intended to limit the scope of the invention
by the above description. In particular, a skilled person
will realize that it is possible to alternatively combine the
elements of the above described embodiments as occa-
sion demands.

[0064] Forinstance, heating means such as those de-
scribed with regard to Figs. 3 and 4 can be provided with
the embodiments of Figs. 1, 2 or 5. Furthermore, merely
some of the heating means can be provided, or their po-
sition can be altered. Forinstance, while the steam cham-
bers 33 and 35 are shown in an opposed manner, they
can be displaced against each other or one of the steam
chambers can be completely absent. Additionally, in-
stead of steam chambers, or in addition to the steam
chambers, other suitable heating means such as hot air
blowers, infrared heaters, etc. can be provided inside or
outside of the closed loop of the metal belt.

[0065] WhileinFig.5 allrolls are embodied as grooved
rolls, depending on the need, any combination of non
grooved rolls and grooved rolls is possible. For instance,
merely one, some or all of the press rolls can be grooved
rolls while the stretcher guiding rolls are plain rolls.
[0066] A most promising arrangement, in particular
when steam chambers are used inside the loop, is to
provide at least the stretcher guiding roll adjacent to the
second press roll as well as the center roll as a grooved
roll. Thereby, water present on the belt from the steam
chambers or from the steam heating chamber can be
absorbed by the grooved roll, thus enabling a smooth run
of the metal belt.

Claims

1. Abeltassembly adapted to move a web from a press
section of a paper or board making machine to a
dryer section of the machine, comprising
a combination of a first (11) and a second press roll
(15) forming a first press nip,

a third press (13) roll forming a second press nip with
the first press roll (11),

one or more stretcher/guiding rolls (19, 17) to be ar-
ranged between the press section and the dryer sec-
tion,

wherein a heat conductive metal belt (21) that forms
an endless loop and that is impervious to fluids pass-
es through the first press nip and over the first press
roll (11), through the second press nip and over the
one or more stretcher/guiding rolls (19, 17),
wherein one of the one or more stretcher/guiding
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10.

rolls (17) is arranged in close proximity of the second
press roll (15) such that a portion (21a) of the metal
belt (21) wraps a circumferential portion of the sec-
ond press roll (15) thereby forming a metal belt ten-
sion nip by means of the wrapped metal belt (21a).

The belt assembly according to claim 1, wherein a
length of the circumferential portion of the second
press roll (15) wrapped by portion (21a) of the metal
belt is in a range between 500mm and 1500mm
and/or in a range between 20% to 40% of the cir-
cumference of the second press roll (15).

The belt assembly according to claim 1 or 2, wherein
the one stretcher/guiding roll (17) arranged in close
proximity of the second press roll (15) is movable for
changing the length of the wrapped surface portion
and/or the pressure in the metal belt tension nip.

The belt assembly according to any of claims 1 to 3,
wherein a length of the metal belt 21 between the
one stretcher/guiding roll (17) and the second press
roll (15) is shorter than the length of the wrapped
circumferential portion (21a).

The belt assembly according to any of the preceding
claims, wherein the first press nip and the second
press nip are arranged in an opposed manner.

The belt assembly according to any of the preceding
claims, wherein the beltassembly is adapted to hand
over the web to the dryer section at a first roll (26)
or cylinder (27) or between the first two rolls or cyl-
inders of the dryer section.

The belt assembly according to any of the preceding
claims, wherein heating means (33, 35) are provided
with respect to the running direction of the metal belt
at a location upstream of the metal belt tension nip.

The belt assembly according to claim 7, wherein the
heating means is adapted to increase the metal belt
temperature to over 110 degrees before the metal
belt contacts the second press roll, and wherein the
length of the metal belt tension nip and the design
of the first and second press rolls is such that the
metal belt temperature decreases to less than 110
degrees after the metal belt tension nip.

The belt assembly according to any of the preceding
claims wherein a heating means (37) and/or a pres-
sure applying means (37) is provided at the portion
(21a) of the metal belt (21) wrapping the circumfer-
ential portion of the second press roll (15).

The belt assembly according to any of the preceding
claims, wherein the first (11), and/or the second (15)
and/or the third press roll (13) and/or one or more of
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the stretcher/guiding rolls (17, 19) are grooved
rolls/is a grooved roll.

The belt assembly according to claim 10, wherein
the groove width of the first (11) and/or second (15)
and/or third press roll (13) is less than or equal to
twice the thickness of the metal belt (21), and/or the
groove width of one or more of the stretcher/guiding
rolls (17, 19) is less than or equal to the thickness of
the metal belt (21).

The belt assembly according to any of the preceding
claims, wherein a nip load in the first press nip and/or
in the second press nip formed between the third
pressroll (13) and the first press roll (11) isin arange
between 150 and 300 kN/m.

The belt assembly according to any of the preceding
claims, wherein a suction box is provided at the sec-
ond press roll (15) and/or the second press roll (15)
is formed as a suction roll.

A paper or board making machine comprising a
press section and a dryer section and a belt assem-
bly according to any of claims 1 to 13.

The paper or board making machine according to
claim 14, wherein the belt assembly is adapted to
hand over the web to the dryer section at one of the
first two rolls/cylinders (23, 26) of the dryer section
or between the first two rolls/cylinders of the dryer
section.
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