
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

06
3 

02
1

A
1

��&��
����
����
(11) EP 2 063 021 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
27.05.2009 Bulletin 2009/22

(21) Application number: 07150345.2

(22) Date of filing: 21.12.2007

(51) Int Cl.:
D21F 3/00 (2006.01) D21F 5/00 (2006.01)

D21F 5/04 (2006.01) D21F 5/18 (2006.01)

D21G 1/00 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC MT NL PL PT RO SE 
SI SK TR
Designated Extension States: 
AL BA HR MK RS

(71) Applicant: Metso Paper, Inc.
00130 Helsinki (FI)

(72) Inventors:  
• Pihko, Riku

40530 Jyväskylä (FI)
• Turunen, Teemu

40520 Jyväskylä (FI)

(74) Representative: TBK-Patent
Bavariaring 4-6
80336 München (DE)

(54) Belt assembly and paper- or board making machine comprising the belt assembly

(57) Disclosed is a belt assembly for moving a web
from a press section of a paper- or board making machine
to a dryer section of the machine comprises a combina-
tion of at least two of a first press roll (11) adapted to be
arranged at the press section, a first dryer cylinder (31)
adapted to be arranged at the dryer section, and a

stretcher/guiding roll (51), which is arranged between or
within the press section and/or the dryer section. A heat
conductive metal belt (5) that forms an endless loop and
that is impervious to fluids goes over the first press roll
and/or the first dryer cylinder and/or the stretcher/guiding
roll in order to take over a web at the press section and
to move the web to the dryer section.
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Description

[0001] The invention pertains to a belt assembly for
transferring a web from a press section to a dryer section,
and to an apparatus for a paper- or board making ma-
chine comprising the belt assembly.
[0002] When manufacturing continuous webs e.g. of
paper or board, machines including a plurality of rolls
such as press rolls, dryer cylinders, suction rolls etc. are
used. In order to hand over the web from one machine
section to a subsequent machine section, transfer means
such as screens, wires or felts in combination with the
above rolls are used. Especially when transferring the
web from a press section to a dryer section, various prob-
lems such as drawing of the web or sticking of the web
can occur.
[0003] According to the prior art, as is shown in Fig. 9,
a web is transferred from a center roll 101 to an adjacent
suction roll 103 inside a fabric or wire loop 105. Between
the center roll 101 and the suction roll 103 there is a gap
of up to 100 mm. The transfer of the web takes place due
to the suction effect of the suction roll 103. Thereafter,
the web is transported through the dryer section for fur-
ther treatment. Because of the high water content of the
web, after the press section, the web has a relative low
strength. Therefore, problems such as drawing of the
web when being transferred can occur.
[0004] It is the object of the invention, to provide a belt
assembly for facilitating the transfer of a web from a press
section to a dryer section in order to assure a good pro-
ductivity, and to provide an apparatus for a paper- or
board making machine comprising such an assembly.
[0005] The object of the invention is achieved by a belt
assembly according to claim 1 or by an apparatus for a
paper- or board making machine according to claim 15.
Advantageous embodiments are carried out according
to the dependent claims.
[0006] According to the invention, a belt assembly for
moving a web from a press section of a paper- or board
making machine to a dryer section of the machine com-
prises a combination of at least two of a first press roll
adapted to be arranged at the press section, a first dryer
cylinder adapted to be arranged at the dryer section, and
a stretcher/guiding roll, which is arranged between or
within the press section and/or the dryer section. A heat
conductive metal belt that forms an endless loop and that
is impervious to fluids goes over the first press roll and/or
the first dryer cylinder and/or the stretcher/guiding roll in
order to take over a web at the press section and to move
the web to the dryer section.
[0007] The belt assembly according to the invention,
advantageously, can be incorporated between a press
section and a dryer section of an existing paper machine.
The metal belt enables transfer of the web with a mini-
mum of transfer locations while various treatments of the
web can be carried out already during the transfer while
the web is located on the belt.
[0008] For instance, advantageously an additional

press means can be provided between the press section
and the dryer section. The press means can include a
closed transfer smoothing press forming a smoothing nip
between a smoothing roll and the metal belt. The smooth-
ing roll can include heating means for heating the smooth-
ing roll and/or can be covered with a smooth low adhesion
surface. Furthermore, for a case where tensioning means
are provided with the metal belt, varying the nip area and
nip pressure of the smoothing nip by adapting the tension
of the metal belt can be possible.
[0009] Advantageously, heating means can be provid-
ed for heating the metal belt. Especially it is advanta-
geous, to provide the heating means in connection with
the metal belt for the closed transfer smoothing roll in
order to increase the temperature before the smoothing
nip. A hot steam chamber, a hot water chamber, infrared
heating means, or hot air blowing means can be used as
heating means.
[0010] The temperature of the metal belt in the smooth-
ing nip should not be too high in order to avoid too high
steam generation on or in the web surface, which can
deteriorate web surface or delaminate it from the web
structure. Thus, the temperature of the metal belt in the
smoothing nip is below 120°C. After the smoothing nip it
is advantageous to increase the temperature of the metal
belt in order to achieve a higher drying rate. Furthermore,
when the smoothing takes place in higher web dryness,
e.g. the dryness content of the web is about 50 to 65%,
it is possible to significantly increase the temperature of
the metal belt and of the smoothing roll in order to estab-
lish a higher smoothness of the web surface and a higher
drying effect during the smoothing press. Also, due to
the higher temperature, curling can be better controlled.
[0011] Furthermore, advantageously, the length of the
belt can be increased such that the belt is adapted to go
over further rolls of the dryer section.
[0012] Additionally, a fluid permeable belt can be pro-
vided to go through a press nip formed by the first press
roll.
[0013] An impingement drying means can be provided
with the belt assembly.
[0014] In order to prevent vibrations of the metal belt,
the belt assembly can comprise metal belt supports.
[0015] Advantageously, the metal belt can have a low
adhesion coating. Thereby sticking of the web with metal
belts, in particular shorter metal belts, can be avoided.
[0016] Advantageously, an average surface rough-
ness (Ra) of the belt can be between 0,01 Pm and 5 Pm,
in order to produce a smooth and even web. Especially
where the metal belt is used with a smoothing nip, it is
advantageous if the surface roughness of the metal belt
is below 0,2 Pm.
[0017] Advantageously, the diameters of the first press
roll, the first dryer cylinder and the stretcher/guiding roll,
respectively, are 800 to 8000 times the thickness of the
metal belt. In this respect, the lower values pertain to
stretcher rolls while the biggest values pertain to Yankee
type cylinders.
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[0018] The belt assembly according to the invention,
can be incorporated into an apparatus for a paper- or
board making machine which further comprises a press
section comprising at least one pressure roll for pressing
a web, and a dryer section comprising at least one dryer
cylinder for drying the web. The belt assembly can then
be provided between the press section and the dryer sec-
tion, in a moving direction of the web. The belt is guided
at least about the one pressure roll and at least about
the one dryer cylinder. Due to this advantageous ar-
rangement of the metal belt, the web can be smoothly
transferred from the press section to the dryer section,
while the danger of tearing is largely reduced, i.e. the
draw is minimized.
[0019] Advantageously, the web can be partly ar-
ranged between a dryer wire and the metal belt during
its travelling to enhance the drying of the web.
[0020] In the apparatus for a paper- or board making
machine, advantageously, the dryer section, can further
comprise a first row of dryer cylinders, and a second row
of dryer cylinders displaced with respect to the dryer cyl-
inders of the first row. In order to support the web, at least
one dryer wire can be provided. With this arrangement,
the metal belt holds the web during its travelling in me-
ander paths past at least a part of the first and second
row of dryer cylinders.
[0021] Advantageously, with the apparatus for a pa-
per- or board making machine, the dryer wire can be
provided to be guided about the dryer cylinders of the
first row and about the dryer cylinders of the second row
on the side of the web, which is opposite to the side of
the web facing the metal belt.
[0022] Some or all of the dryer cylinders can be heated.
The remaining unheated cylinders can be unheated
grooved vacuum cylinders or grooved rolls.
[0023] Advantageously, the metal belt in sections can
contact an auxiliary metal belt on a side of the metal belt,
which is not facing the web, during the web’s travelling.
The auxiliary metal belt can be heated by at least one
separate heating means.
[0024] Furthermore, advantageously, heating means
can be provided at least with the second dryer cylinders
for increasing the temperature of the metal belt.
[0025] Additionally, a part of the dryer cylinders can be
provided with radial grooves on their outer shell surfaces.
The grooves can be arranged in circumferential direction
of the respective dryer cylinders and/or the grooves can
be arranged in a helical manner with respect to the rota-
tional axis of the dryer cylinders and/or the grooves can
be provided in an oblique manner. Thereby, the angles
of the grooves with respect to a center axis can be dif-
ferent from each other. An arrangement density of the
grooves in an axially middle portion of the shell surface
of each of the respective dryer cylinders can be higher
than the arrangement density of the grooves in shell por-
tions at axial ends of each of the respective dryer cylin-
ders. Preferably, the width of the grooves is between 2
and 15 mm while the depth of the grooves is between 5

to 30 mm. The grooves are provided with those dryer
cylinders located on the side of the web than opposite to
the metal belt.
[0026] Furthermore, advantageously, blowing means
can be provided for supplying air towards the grooves of
the respective dryer cylinders in order to remove fluids
therefrom.
[0027] A vacuum producing means can be advanta-
geously provided between the metal belt and the dryer
section, which is capable to provide an increased vacuum
level for detaching the web from the metal belt. The vac-
uum producing means can be a vacuum roll or a suction
roll.
[0028] Due to the vacuum producing means, detach-
ing the web from the metal belt is facilitated. An increased
vacuum, furthermore, ensures a good tail threading and
a good runnability when increased temperatures are ap-
plied onto the metal belt.
[0029] Advantageously, the one pressure roll can be
positioned higher level with respect to gravity than the
one dryer cylinder. Thus, the web can be moved down-
wards towards the dryer section.
[0030] Furthermore, advantageously, a transfer wire
can be provided between the press section and the metal
belt.
[0031] The blowing means can be arranged in vicinity
of the respective dryer cylinders and can extend along
the cross direction of the web in a closing gap between
the dryer cylinders and the dryer wire in order to supply
air towards the grooves. Advantageously, the air is sup-
plied towards the grooves at a pressure of 2 to 10 kPa.
[0032] Advantageously, the thickness of the metal belt
can be between 0,6 and 1,2 mm. The diameter of the
dryer cylinders can be between 150 and 400 cm, and
preferably between 180 to 210 cm.
[0033] Furthermore, advantageously, axes of the dryer
cylinders are arranged in parallel to each other at different
levels.
[0034] A continuously moving paper- or board web can
be dried by operating dryer cylinders, which are arranged
in a first row and a second row of dryer cylinders displaced
with respect to the dryer cylinders of the first row. A metal
belt that is thermally conductive and impervious to fluids
is made to travel past the dryer cylinders in an endless
loop. The web is disposed on at least one dryer wire, and
the web is made to contact to the metal belt, such that
the metal belt holds the web during its travelling in me-
anderings past at least a part of the first and second row
of dryer cylinders. Thus, fluids are removed from the web.
[0035] With a metal belt assembly according to the in-
vention, it is required that the tension of the metal belt is
not too high, for instance the tension of the metal belt
should be below 300 MPa. The elastic elongation of the
metal belt, or of a metal belt coated surface should be
less than 0,15 % in continuous operation.
[0036] If there are additional auxiliary belts provided
with the metal belt assembly, like the main metal belt,
these auxiliary belts as well can be surface treated or
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coated.
[0037] Advantageously the heating of the metal belt
can be carried out for instance by one or any combination
of a) a steam heated chamber (condensing steam on the
metal belt), b) contacting a heating roll or cylinder heated
by heating medium (steam, water, oil etc), c) a direct
metal belt heating by steam, flue gas, or by infrared ra-
diation caused by gas or by electrical energy, d) contact-
ing an auxiliary heating metal belt heated by one of the
heating means a) to c).
[0038] For the installation of the metal belt it can be
possible to either install the belt as one closed loop into
the assembly, or to insert the belt from reel and to weld
and surface finish the belt in the assembly.
[0039] Preferably covers or hoods are provided around
the metal belt in order to prevent environmental damage
in the case of a damage of the metal belt. Furthermore,
the metal belt assembly can be equipped with a stretching
and guiding roll - even a combined roll is possible - a
metal belt edge position measurement, a metal belt crack
detector, metal belt cleaning shower and doctor, and
measuring means for measuring e.g. the metal belt heat-
ing chamber pressure, the temperature, the sealing pres-
sure, the metal belt stretching or guiding system position,
the metal belt tension and pressure.
[0040] The invention will now be explained in detail,
using preferred embodiments as examples, wherein ref-
erence is made to the drawings, in which:

Fig. 1 is a schematic view of a paper- and board
making machine comprising a metal belt assembly
according to a an embodiment of the invention;

Fig. 2 is a schematic view of a paper- and board
making machine comprising a metal belt assembly
according to a another embodiment of the invention;

Fig. 3 is a schematic view of a paper- and board
making machine comprising a metal belt assembly
according to a further embodiment of the invention;

Fig. 4 is a schematic view of a paper- and board
making machine comprising a metal belt assembly
according to a further embodiment of the invention;

Fig. 5 is a schematic view of a paper- and board
making machine comprising a metal belt assembly
according to a further embodiment of the invention;

Fig. 6 is a schematic view of a paper- and board
making machine comprising a metal belt assembly
according to a further embodiment of the invention;

Fig. 7 is a schematic view of a paper- and board
making machine comprising a metal belt assembly
according to a further embodiment of the invention;

Fig. 8 is a schematic view of a paper- and board

making machine comprising a metal belt assembly
according to a further embodiment of the invention.

Fig. 9 is a schematic view of a paper- and board
making machine according to the prior art;

[0041] The principles of the invention will be described
with reference to the embodiments shown in Figs. 1 to 8.
[0042] Among others a paper- and board making ma-
chine comprises a press section for dewatering a web
and a dryer section. Having travelled through the press
section, the dewatered web is transferred to the dryer
section for drying the web and thereby increasing the
strength of the web. In the figures, the press section is
arranged on the left side and generally indicated by 1,
while the dryer section is arranged on the right side and
generally indicated by 3. Throughout the whole descrip-
tion the same reference signs will be used for the same
or functionally same members. Locations of the compo-
nents are described with respect to the running direction
of a metal belt closed loop, which in the figures in general
is in clockwise direction.
[0043] With respect to Fig. 1, a press section of a pa-
per- and board making machine serves to dewater a
transported web before handing over the web to sequent
sections of the paper- and board making machine. For
guiding the web, a felt 17 is guided about a plurality of
rolls to run in a counterclockwise direction. Among these
rolls are a vacuum roll 15 for picking up the web onto the
felt, a press roll 13 and a plurality of guiding rolls serving
for guiding and tension the felt 17.
[0044] The press roll 13 forms a press nip together with
a belt roll 11 serving as a first press roll according to the
invention. A metal belt 5 is guided about the belt press
roll 11 and about a belt cylinder 31 serving as a first dryer
cylinder according to the invention. In order to achieve
the required tension of the metal belt 5, a stretcher/guid-
ing roll 51 is provided between the belt cylinder 31 and
the belt roll 11 on a lower level. Thus, the metal belt 5
forms a closed loop. The metal belt 5, the belt roll 11, the
belt cylinder 31 and the stretcher/guiding roll 51 form a
metal belt assembly according to the invention.
[0045] When operating the paper- and board making
machine, the tension of the metal belt should not exceed
300 MPa and an elongation of the metal belt should not
exceed 0.35%. In order to verify these values, measuring
devices not shown in the figures are provided.
[0046] The metal belt 5 is surface coated or treated to
reduce the adhesion between the metal belt and the web
and to prevent the web from sticking to the metal belt.
Especially this is useful with high metal belt tempera-
tures, e.g. a temperature from 70 to 110°C.
[0047] A second press roll 19 is provided above the
belt roll 11. About the second press roll 19 and a plurality
of guiding rolls a felt 21 is guided in order to form a second
press nip with the belt roll 11. Thus, after the web is trans-
ferred to the metal belt 5 in the press nip formed by the
belt roll 11 and the press roll 13, the web positioned on
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the metal belt 5 is carried through the press nip formed
by the belt roll 11 and the second press roll 19. In this
nip the web is positioned between the metal belt and the
felt 21. Thus, the web is reliably transferred from the press
section 1 to the metal belt 5 which further transports the
web towards the belt cylinder 31 being the first cylinder
of a dryer section 3 of the paper- and board making ma-
chine.
[0048] In the dryer section 3, a first row of dryer cylin-
ders 33 and a second row of dryer cylinders 35 are pro-
vided to form a meandering path for the web. For guiding
the web, according to this embodiment, a wire 37 is pro-
vided which is guided alternately about the second row
of cylinders 35 and the first row of cylinders 33. The web
is located on an outer surface of the wire 37, when the
wire passes about the second cylinders 35, and is located
between the surface of the respective first cylinder 33
and the wire 37, when the wire 37 passes about one of
the first cylinders 33.
[0049] For transferring the web from the metal belt 5
onto the wire 37 of the dryer section, a suction box 39 is
provided between the belt cylinder 31 and the first of the
second row cylinders 35.
[0050] In the metal belt assembly, steam heating
chambers 53 are provided between the stretcher/guiding
roll 51 and the belt roll 11. Due to these steam heating
chambers 53 the temperature of the metal belt 5 can be
increased before the metal belt 5 takes over the web in
the press nip formed by the belt roll 11 and the press roll
13. Another steam heating chamber 57 is provided be-
tween the belt roll 11 and the belt cylinder 31 on a side
of the metal belt 5 opposite to the side carrying the web.
[0051] Furthermore, between the belt roll 11 and the
belt cylinder 31 a short impingement dryer 55 acting on
the web is provided. After passing the impingement dryer
55, the web passes about the belt cylinder 31 to be trans-
ferred to the dryer section by means of the suction box
39. Due to the suction box 39, the web is taken onto the
wire 37 to be guided about the second row cylinders 35
and the first row cylinders 33 as described above for fur-
ther processing.
[0052] For installing the metal belt assembly into an
existing paper- or board making machine, the metal belt
5 is provided as one closed loop. The metal belt 5 can
be installed e.g. into the paper- or board making machine
according to the prior art, by arranging the metal belt 5
about the press roll 101 which becomes the belt roll 11,
and about the first cylinder which then becomes the belt
cylinder 31. With the metal belt 5, the stretcher/guiding
roll 51 is arranged in the required location and the suction
box 39 is provided. Furthermore, instead of the wire ac-
cording to the prior art, the wire 37 is to be installed in
the dryer section. Thus, the metal belt assembly can be
simply and fast incorporated into existing paper- and
board making machines by partly using existing compo-
nents.
[0053] Fig. 2 shows another embodiment of the inven-
tion. Instead of the impingement dryer 55, two smoothing

rolls 59, 61 forming a smoothing nip are provided be-
tween the belt roll 11 and the belt cylinder 31. For im-
proving the runability of the metal belt 5, a foil-like support
element 63 is provided between the stretcher/guiding roll
51 and the belt roll 11. For taking over the web from the
metal belt 5, instead of the suction box 39 according to
the first embodiment, a vacuum roll 41 is provided to con-
tact the metal belt after the belt cylinder 31. The steam
heating chamber 57 is provided between the belt roll 11
and the two smoothing rolls 59, 61 in order to provide a
required temperature in the formed smoothing nip.
[0054] The roll 59 can be also placed against the belt
cylinder 31 for smoothing. Thereby, it is possible to pro-
vide a longer heating chamber 57.
[0055] These steam heating chambers 53, 57 are pro-
vided such that the temperature of the metal belt 5 in the
smoothing nip is not too high in order to avoid a gener-
ation of steam on/in the surface of the web, which might
deteriorate the surface of the web. Preferably the tem-
perature of the metal belt 5 in the smoothing nip is below
120°C.
[0056] According to the embodiment of Fig. 3, in the
press section 1, the press nip formed by the press roll 13
and its counter roll is separated from the metal belt. The
press roll 13 is located within a loop formed by the first
felt 17. The web is transferred from the first felt by means
of a vacuum roll 16 to a felt 20 and from there by means
of another vacuum roll 18 to the felt 21. In the nip formed
by the second press roll 19 and the belt roll 11 the web
is then transferred onto the metal belt 5.
[0057] There are also smoothing rolls 59, 61 provided,
which in this embodiment are movable. Thus, by moving
the two smoothing rolls 59, 61, it is possible, to adapt the
length of the smoothing nip, because the metal belt can
be partially wrapped around the smoothing roll. In front
of the length adjustable smoothing nip, as in the embod-
iment of Fig. 2, the steam heating chamber is provided
for achieving a required belt temperature.
[0058] Both rolls 59, 61 can be movable/adjustable in
the web running direction in order to control the angle of
the web going in/out to/of the nip.
[0059] With respect to material properties of the metal
belt, a surface roughness of the metal belt 5 is below 5
Pm. In order to produce a web having a high degree of
smoothness and evenness, a metal belt 5 having a sur-
face roughness below 0,2 Pm is preferred. This kind of
metal belt 5 is especially employed in a case, where a
smoothing nip formed by e.g. smoothing rollers 59, 61
shown in Fig. 2 and Fig. 3 is provided.
[0060] As can be seen from Fig. 4, the previously de-
scribed embodiment can be modified by providing an im-
pingement dryer 55 instead of the smoothing nip, and a
vacuum roll 41 instead of the suction box 39.
[0061] Fig. 5 shows a further embodiment of a metal
belt assembly incorporated into a paper- and board mak-
ing machine. In the present embodiment, between the
belt roll 11 and the belt cylinder 31 three rolls 51 are
arranged opposite of an impingement dryer 55 with the
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belt 5 therebetween. The web is taken over from the press
section 1 in a nip formed between the belt roll 11 and an
adjacent guiding roll 23. From this nip the web is trans-
ferred on the metal belt 5 which is supported by the three
subsequent rolls 51 of which at least one is capable to
stretch/guide the belt 5, to be lead close to the impinge-
ment dryer 55 before the web is taken over in the dryer
section 3 by means of a suction box 39 arranged opposite
the belt cylinder 31 and between the belt cylinder 31 and
the first cylinder 35 of a second row of cylinders 35 of the
dryer section 3.
[0062] According to the embodiment shown in Fig. 6,
instead of using one or more stretcher/guiding rolls 51
for tensioning the belt, the belt roll 11 is movable. The
metal belt assembly according to the embodiment shown
in Fig. 6, lacks a water removing nip. Instead of the water
removing nip a transfer nip is formed between the belt
roll 11 and a transfer roll 25. The transfer roll 25 also
serves to guide a transfer wire 21 for transferring the web
from the press section 1 to the metal belt 5.
[0063] According to this embodiment, after having
passed the press nip formed by the press roll 13 the web
is transferred to a second felt 20 by means of a suction
roll 16 and from there it is transferred to the transfer wire
21 by means of a suction roll 18. The transfer wire 21 is
further guided about a third roll. Then the web is trans-
ferred to the dryer section 3 by means of the metal belt
5 and transferred to the dryer section 3 at the belt cylinder
31 as described above.
[0064] The embodiment of Fig. 5 as well as the em-
bodiment of Fig. 6 can be modified such that instead of
the belt roll 11 another cylinder, a thermo roll or a guide
roll can be provided. Therefore, there is a high degree of
flexibility for incorporating a metal belt assembly accord-
ing to the invention into existing paper- and board making
machines. Furthermore, it is possible to achieve tension-
ing of the metal belt 5 by moving the transfer roll 25.
[0065] Fig. 7 shows a further embodiment of a metal
belt assembly incorporated into a paper- and board mak-
ing machine according to the invention. In this case, the
metal belt 5 is guided merely about a belt roll 11 and a
belt cylinder 31. Instead of the belt cylinder 31, with this
embodiment, a heatable thermo roll or even a normal
guide roll can be provided. The belt cylinder 31 or the
respective roll is movable for tensioning/guiding the metal
belt 5. For heating of the metal belt 5 between the belt
cylinder 31 and the belt roll 11, steam heating chambers
53 are provided. An impingement dryer 55 is provided
between the first press roll and the belt cylinder 31. The
metal belt is supported by foil-like supports 63 arranged
opposite of the impingement dryer. The supports 63 are
more cost effective than support rolls.
[0066] The belt cylinder 31 or the respective roll is ar-
ranged on a lower level than the belt roll 11. Therefore
the metal belt 5 with the web on top of it runs downwards
from the nip formed by the belt roll 11 and the press roll
13. In this case, bearings of the belt cylinder 31 or the
respective roll provided instead of the belt cylinder 31 are

arranged above the machine hall floor for easy mainte-
nance. The length of the metal belt ranges from e.g. 7 to
22 meters.
[0067] Fig. 8 shows a further embodiment, according
to which the metal belt 5 is running not only around the
belt cylinder 31, but is also led through a subsequent
portion of the dryer section 3. From the belt roll 11, where
the web is taken over, the metal belt 5 is guided to the
belt cylinder 31 and further travels in a meandering way
about the second and first rows of cylinders 33, 35 of the
dryer section 3. The cylinders 35 of the second row of
cylinders are grooved cylinders and can be heated. After
meandering about the cylinders 33, 35 of the first and
second row of cylinders of the dryer section, the metal
belt 5 is guided about two guiding/stretching rolls 51 and
then back to the belt roll 11. Thereby, the belt 5 passes
steam heating chambers 53 arranged between the latter
guiding/stretcher roll and the belt roll.
[0068] Dashed lines in Fig. 8 show an alternative run-
ning path for the metal belt 5. According to this alternative
solution, the metal belt 5 is guided about guiding rolls 43
to pass two impingement dryers 55 before arriving at the
belt cylinder 31. The first of the guiding rolls 43 is arranged
between the belt roll 11 and the press section 1, while
the second guiding roll 43 is arranged essentially above
the belt roll 11. Thus, the guiding rolls 43 guide the belt
with the web on top towards the press section and then
upwards before the belt 5 goes down to the belt cylinder
31. According to this embodiment, it is possible to form
the belt roll 11 as a shoe press roll forming an elongated
press nip with a concave press shoe inside the belt roll
11 and opposing a deflection compensated counter roll.
[0069] From there, the metal belt 5 then travels in the
meandering way about the second and first rows of cyl-
inders 33, 35 and goes on as described above. This al-
ternative solution advantageously can be incorporated
into existing paper- and board making machines having
restricted space. By the alternative solution, neverthe-
less it is possible to achieve a long running time of the
web on the metal belt and to treat the web by e.g. im-
pingement dryers 55 before the web is transferred to the
dryer section 3.
[0070] Furthermore, in the figure, an auxiliary belt 6 is
shown in dashed lines as well. The auxiliary belt is led
from the belt cylinder 31 in the same way as the metal
belt 5. The auxiliary belt 6 is located on the side of the
metal belt 5 which is opposite of the web. The auxiliary
belt 6 serves as an additional heating means for increas-
ing/maintaining the temperature of the metal belt 5.
[0071] According to the embodiment of Fig. 8, the met-
al belt 5 is installed from reel. After the installation, the
open ends of the metal belt 5 are welded together and a
surface treatment or coating takes place in situ in the
paper- or board machine.
[0072] Furthermore, it is noted that the rolls 13 and 19
also can be formed as shoe press rolls as it is possible
with the belt roll 11 in the embodiment of Fig. 8.
[0073] While the invention has been described with re-
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spect to currently preferred embodiments thereof it is to
be noted that the invention is merely defined by the scope
of the attached claims.

Claims

1. Belt assembly for moving a web from a press section
of a paper- or board-making machine to a dryer sec-
tion of the machine, comprising

a combination of at least two of
a first press roll adapted to be arranged at the
press section,
a first dryer cylinder adapted to be arranged at
the dryer section,
a stretcher/guiding roll, which is arranged be-
tween or within the press section and/or the dry-
er section,

wherein a heat conductive metal belt that forms an
endless loop and that is impervious to fluids goes
over the first press roll and/or the first dryer cylinder
and/or the stretcher/guiding roll, so as to take over
a web at the press section and to move the web to
the dryer section.

2. Belt assembly according to claim 1, wherein an ad-
ditional press means is provided between the press
section and the dryer section.

3. Belt assembly according to claim 2, wherein the
press means includes closed transfer smoothing
press forming a smoothing nip between a smoothing
roll and the metal belt.

4. Belt assembly according to claim 3, wherein the
smoothing roll includes heating means for heating
the smoothing roll and/or is covered with a smooth
low adhesion surface.

5. Belt assembly according to claim 2 or 3, wherein
tensioning means are provided for varying the nip
area and nip pressure of the smoothing nip by adapt-
ing the tension of the metal belt.

6. Belt assembly according to any of claims 1 to 5,
wherein heating means are provided for heating the
metal belt.

7. Belt assembly according to claims 3 to 5, wherein
heating means are provided in connection with the
metal belt for closed transfer smoothing roll for in-
creasing temperature before the smoothing nip.

8. Belt assembly according to any of claims 1 to 7,
wherein the length of the belt is increased such that
the belt is adapted to go over further rolls of the dryer

section.

9. Belt assembly according to any of claims 1 to 8,
wherein a fluid permeable belt is provided to go
through a press nip formed by the first press roll.

10. Belt assembly according to any of claims 1 to 9, fur-
ther comprising an impingement drying means.

11. Belt assembly according to any of claims 1 to 10,
further comprising metal belt supports for preventing
vibrations of the metal belt.

12. Belt assembly according to any of claims 1 to 11,
wherein the metal belt has a low adhesion coating.

13. Belt assembly according to any of claims 1 to 12,
wherein the surface roughness of the belt is between
0,01 Pm and 5 Pm.

14. Belt assembly according to any of claims 1 to 13,
wherein the diameters of the first press roll, the first
dryer cylinder and the stretcher/guiding roll, respec-
tively, are 800 to 8000 times the thickness of the
metal belt.

15. Apparatus for a paper- or board-making machine
comprising:

a press section comprising at least one pressure
roll for pressing a web,
a dryer section comprising at least one dryer cyl-
inder for drying the web,
a belt assembly according to any of claims 1 to
14 provided between the press section and the
dryer section, in a moving direction of the web,
wherein the belt is guided at least about the one
pressure roll and at least about the one dryer
cylinder.

16. Apparatus for a paper- or board-making machine ac-
cording to claim 15, wherein the web is partly ar-
ranged between the dryer wire and the metal belt
during its travelling.

17. Apparatus for a paper- or board-making machine ac-
cording to claim 15 or 16, wherein the dryer section
further comprises

a first row of dryer cylinders,
a second row of dryer cylinders displaced with
respect to the dryer cylinders of the first row,
at least one dryer wire for supporting the web,
and wherein
the metal belt holds the web during its travelling
in meander paths past at least a part of the first
and second row of dryer cylinders.
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18. The apparatus according to claim 17, wherein the
dryer wire is provided to be guided about the dryer
cylinders of the first row and about the dryer cylinders
of the second row on the side of the web, which is
opposite to the side of the web facing the metal belt.

19. The apparatus according to claim 17 or 18, wherein
the dryer cylinders are heated.

20. The apparatus according to claim 19, wherein the
metal belt in sections contacts an auxiliary metal belt
on a side of the metal belt, which is not facing the
web, during the web’s travelling.

21. The apparatus according to claim 30, wherein the
auxiliary metal belt is heated by at least one separate
heating means.

22. Apparatus for a paper- or board-making machine ac-
cording to any of claims 16 to 21, wherein heating
means are provided at least with the dryer cylinders
of the second row for increasing the temperature of
the metal belt.

23. The apparatus according to claims 17 to 21, wherein
a part of the dryer cylinders are provided with radial
grooves on their outer shell surfaces.

24. The apparatus according to claim 23, wherein the
grooves are arranged in circumferential direction of
the respective dryer cylinders or the grooves are ar-
ranged in a helical manner with respect to the rota-
tional axis of the dryer cylinders.

25. The apparatus according to claim 24, wherein an
arrangement density of the grooves in an axially mid-
dle portion of the shell surface of each of the respec-
tive dryer cylinders is higher than the arrangement
density of the grooves in shell portions at axial ends
of each of the respective dryer cylinders.

26. The apparatus according to claims 23 to 25, wherein
blowing means are provided for supplying air to-
wards the grooves of the respective dryer cylinders
for removing fluids therefrom.

27. Apparatus for a paper- or board-making machine ac-
cording to any of claims 15 to 26, wherein a vacuum
producing means is provided between the metal belt
and the dryer section, which is capable to provide
an increased vacuum level for detaching the web
from the metal belt.

28. Apparatus for a paper- or board-making machine ac-
cording to claim 27, wherein the vacuum producing
means is a vacuum roll or a suction roll.

29. Apparatus for a paper- or board-making machine ac-

cording to any of claims 15 to28, wherein the one
pressure roll is positioned higher than the one dryer
cylinder such that the web is moved downwards to-
wards the dryer section.

30. Apparatus for a paper- or board-making machine ac-
cording to any of claims 15 to 29, wherein a transfer
wire is provided between the press section and the
metal belt.

31. The apparatus according to claim 26, wherein each
of the blowing means is arranged in vicinity of the
respective dryer cylinders and extends along the
cross direction of the web in a closing gap between
the dryer cylinders and the dryer wire to supply air
towards to the grooves.

32. The apparatus according to claim 26 or 31, wherein
air is supplied towards the grooves at a pressure of
2 to 10 kPa.

33. The apparatus according to claims 17 to 32, wherein
the thickness of the metal belt is 0,6 to 1,2 mm.

34. The apparatus according to claims 17 to 33, wherein
the diameter of the dryer cylinders is 150 to 400 cm,
preferably 180 to 210 cm.

35. The apparatus according to claims 17 to 34, wherein
axes of the dryer cylinders are arranged in parallel
to each other at different levels.

36. A method for drying a continuous moving paper- or
board web, comprising the steps of:

operating dryer cylinders, which are arranged in
a first row and a second row of dryer cylinders
displaced with respect to the dryer cylinders of
the first row, traveling a metal belt that is ther-
mally conductive and impervious to fluids past
the dryer cylinders in an endless loop,
disposing the web on at least one dryer wire,
contacting the web to the metal belt, such that
the metal belt holds the web during its travelling
in meanderings past at least a part of the first
and second row of dryer cylinders, and
removing fluids from the web.
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