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(57) Abrégée/Abstract:
The Invention relates to a calender (1) for smoothing a paper or cardboard web (2), comprising at least one nip (3) formed between
a heatable roller (4) and a counter element (5), a device (6) for generating a predetermined pressure in the nip (3), and a web
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(57) Abrege(suite)/Abstract(continued):

treatment device (/) having two contact surfaces (9, 10) forming a treatment gap (8) and being arranged upstream of the nip (3).
One of said contact surfaces Is a revolving contact surface (9) formed by a band (14) revolving around guide rollers (11, 12, 13).
The other contact surface (10) Iis formed by the rotating outer wall of the heatable roller (4). The treatment gap (8) extends along a
grade (15) of the enlacement of the heatable roller (4), wherein, in order to increase the thermal efficiency of the heat exchange, the
rotating band (14) having an elastic surface presses the paper or cardboard web (12) against the heatable roller (4), and the guide
rollers (11, 12, 13) control belt tension forces of the rotating band (14) in the treatment gap (8).
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(57) Abstract: The invention relates to a calender (1) for
smoothing a paper or cardboard web (2), comprising at
least one nip (3) formed between a heatable roller (4) and a
counter element (5), a device (6) for generating a predeter-
mined pressure in the nip (3), and a web treatment device
(7) having two contact surtaces (9, 10) forming a treatment
gap (8) and being arranged upstream of the nip (3). One of
sald contact surfaces 1s a revolving contact surface (9) for-
med by a band (14) revolving around guide rollers (11, 12,
13). The other contact surface (10) 1s formed by the rota-
ting outer wall of the heatable roller (4). The treatment gap
(8) extends along a grade (15) of the enlacement of the
heatable roller (4), wherein, in order to increase the ther-
mal efficiency of the heat exchange, the rotating band (14)
having an elastic surface presses the paper or cardboard
web (12) against the heatable roller (4), and the guide rol-
lers (11, 12, 13) control belt tension forces of the rotating
band (14) in the treatment gap (8).

(57) Zusammenfassung:
[Fortsetzung auf der ndachsten Seite/
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RU, TJ, TM), europdisches (AL, AT, BE, BG, CH, CY, Veroffentlicht:

—  mit internationalem Recherchenbericht (Artikel 21 Absatz

SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, 3)
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(15) Informationen zur Berichtigung:
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Kalander (1) zum Glatten einer Papier- oder Kartonbahn (2) mit mindestens emem Nip (3), der zwischen einer beheizbaren Walze
(4) und emmem Gegenelement (5) gebildet 1st, emer Emrichtung (6) zum Erzeugen eines vorbestimmten Drucks im Nip (3) und ei-
ner dem Nip (3) vorgeordneten Bahnbehandlungseinrichtung (7) mit zweil einen Behandlungsspalt (8) bildenden Kontaktflachen

(9, 10), von denen eine eine umlaufende Kontakt:

lache (9) ist, die durch ein an Leitwalzen (11, 12, 13) umlaufendes Band (14)

gebildet 1st, die andere Kontakttlache (10) von der umlautenden Aussenwand der beheizbaren Walze (4) gebildet 1st und der Be-
handlungsspalt (8) sich entlang eines Grades (15) der Umsch

the

ingung der beheizbaren Walze (4) erstreckt, wobe1l zur Erhohung des

rades der Warmeiibertragung das um.

'mischen Wirkungsg:

aufende Band (14) mit emner elastischen Obertldache die Papier- oder

Kartonbahn (2) an die beheizbare Walze (4) presst, und die Leitwalzen (11, 12, 13) Trumkrifte des umlaufenden Bandes (14) im
Behandlungsspalt (8) steuern.
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Calender for treating a product web

The invention relates to a calender for calendering a
paper or board web, according to the pre-characterizing

clause of Claim 1.

In order toc improve the surface quality, paper or board
webs are calendercd. The loss of volume which occurs
at the same time 1s usually undesired. In order to
carry out the calendering with the greatest possible
maintenance of the volumé, use 15 made of calenders

with an extended nip. To this extent, one also speaks

of a broad nip.

WO 01/98585 Al discloses the use of shoe calenders
having nip widths between 50 mm and 70 mm and operation
with line loads up to 400 N/mm. The volume-maintaining
calendering attained in this way is achieved by means
of a long dwell time in the nip with a high roll
temperature above 200°C to 300°C. The low temperature
resistence of the belt requires a great deal of effort
in order to protecl the said belt from burning.
Furthermore, the high roll temperatures give rise to
nigh operating costs. - Because of the requirement for

cross=-machine thickness = profile. control with

simultaneous calendering of the surface, a further hard
nip or soft nip calender 1is necessary when using the
shoe calender. This gives rise to considerable costs
and leads to a reduction in the advantages of volume-

malntaining calendering as a resulL of the thickness

reduction caused by the additional nip.

EP 0 141 614 A2 discloses a method for calendering a
paper or board web in which the extended nip 1is formed
between a heatable roll and a circulating belt. The
belt rests on the heatable roll along a wrap section.
Gulde rolls for the circulating belt control the
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pressure loading 1in the extended nip via the belt

tension and the use as pressure rolls. Roll
temperatures of 120°C to 315°C are, however, also
required here fcr the calendering.

EP 1 478 805 Bl discloses a device for drying a fibrous
web, which can be used at the same time for
calendering. To this end, a metal belt calender with
an extended nip is provided. By means of the belt
tension, a surface pressure of about 0.01 MPa is
maintained. Both the rcll and the metal belt can be
heated, so that both sides of a web can be calendered.
The use of the metal belt in this case permits the
application of elevated temperatures of more than 100°C
and even as high as about 400°C. This elevated
temperature, together with a long application time and
& wide pressure control range, yields a good
calendering result. However, because o¢f the metal
belt, Lhe effects correspond to those of a hard nip
calender, which means that the web has a tendency to
mottling. The use of high temperatures is once more
exXpensive in terms of cbsts and energy.

DE 10 2007 024 581 Al discloses a calender and a method
Ior supercalendering in which two extended nips formed
with circulating belts are interrupted by at least one
shorter nip. In this case, the shorter nip generally
has a higher pressure applied. The first extended nip
15 used substantially to supply heat. The short press
nip causes a calendering impulse on the web. The
second extended nip i1s used to even out the calendering
effect while at the same time cooling the web.

F
—

Preference 1is given to a metal belt which, because of

the hich thermal conductivity, can be advantageous for
the input of heat. The application of high
temperatures of up to 300°C is envisaged, this applying
1n particular to the first extended nip. Consequently,
the disadvantages of high  temperatures already
described alsc have to be accepted here.
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The object of the present invention is to devise a
calender which calenders a paper or board web in a
volume-maintaining manner and can be operated in a way

that saves costs and energy.
This object is achieved by the features of Claim 1.

In this way, a calender is devised in which the paper
or board web, before entering the nip, runs through a
pre-treatment section to produce an optimal temperature
profile during the calendering in the nip. The roll
surface temperature of the heatable rolls needs to be
chosen to be only = slightly higher than the
plasticization temperature of the respective paper oOr
poard web at a selectable moisture content. For
instance, 1t is possible to carry out calendering at a
roll surface temperature which, in this respect, 1is
higher by only 10 - 30°C. As a result, the increase in
the calendering effect is possible in soft calenders,

multi-nip calenders and calenders having extended nips.

The prolonged dwell time in conjunction with the
resilient surface of the circulating belt improves the
heating of the paper or bocard web considerably.  Good
heat transfer is ensured, since the paper or board web
is pressed uniformly onto the heatable roll, so that,

for example, air cushions which <c¢ould hinder the
transfer of heat are largely avoided. The advantages

to the calender proposed therefore result from thc
extended dwell length for heating the web 1n
conjunction with the structure of the circulating belt,

which forms a contact surface of the treatment nip.

As a result of prolonged heating of the paper or board
web in the treatment nip, uniform heating of the paper
or board web down to the technologically required depth
1s possible. For this purpose, roll surface
temperatures in the range from 80°C to 160°C are
generally adequate. The level of the temperature 1s
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reduced to the benefit of a prolongation of the time
interval of the temperature action. The reduction in
the level of the temperature for the thermal-mechanical
calendering operation is then substantially determined
only by thc plasticization temperature. of the fibrous
materials used for a paper or board web and the
molsture content of the latter. The resilient surface
of the belt ensures a uniform contact pressure in this
case and therefore a uniform transfer of heat from the
heated roll to the paper or board web.

The contact pressure is set by the tension of the belt.
This tangential tensioning of the belt loads the belt,
which 1is normally composed of a plastic, a rubber, a
plastic-coated carrier material or a rubber-coated
carricr material, far less than radial loading. In the
case of radial loading, the plastic exhibits a tendency
Lo delamination of a layer composite. The thermal
stressing of the belt is low, so that the belt has a
long lifetime.

Volume-maintaining calendering is therefore achieved
with a treatment nip placed upstream of a nip, the belt
of the said treatment nip having a resilient or soft
surrace on the side facing the paper or board web, this
Lreatment nip being operated in the manner of an
extended nip in the low-temperature range from, for
example, 80°C to 160°C, as opposed to the known
extended nips. The energy saving resulting from this

resulls from reduced thermal radiation and reduced
forcible convection.

The nip then following the extended nip for pre-
calendering can be operated with high compressive
strcsses, since the penetration depth of the (excess)
heat into the paper or board web, which is lacking at
low temperatures, rules out the effect of the
calendering on regions of the paper or board web that

are located deeper 1in. The latter remain resilient.
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The greatest possible volume maintenance is provided.

The efficiency of the transfer of heat is increased, so
that the extent of heat loss is reduced.

With the calender according to the invention, it has
peen possible to realize the advantages and the effects
to be expected from the simultaneous use of pressure

and temperature in the nip in a manner saving costs and
energy.

I'he heat loss is reduced considerably in particular
when the circulating belt has a closed surface cover on
the side facing the paper or board web. The thermally
sealing and shielding effect of the circulating belt on
the paper or board web in the treatment nip is
increased. A further increase can be achieved through
the material of the resilient surface, which is able to

act as a thermal insulator. To this end, this material

preferably has a low thermal conductivity.

A dwell time in the treatment nip which is regquired to
achieve the desired penetration depth of the heat can
be optimized by adjusting the contact length of the

belt on the circumference of the heatable roll by means
of guice rolls.

The meting element forming the nip 1is preferably
arranged directly after the treatment nip on the
heatable roll. Preference 1s given to the use of a
deflection controlled roll for the simultaneous control
cf the property profile of the web 1in the cross
direction. The mating element can be a soft roll or a
nhard heatable roll if calendering of both sides 1is

desired. The line load can be matched to the

respective objective.

The calender can havc one or more nips; in the case of
a plurality of nips, the treatment nip is preferably
arranged before the first nip.
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A controlled 1increase of pressure 1in the treatment nip
can preferably be set by guide <rolls for the
circulating belt additionally operating as pressure

rolls.

Further refinements of the invention can be gathered

from the following description and the subclaims.

The invention will be explained in more detail below by
using exemplary cmbodiments illustrated in the appended

drawings, in which:

Fig. 1 shows, schematically, a perspective view of a

calender,

e

Fig. 2 shows a side view of the calender according to

Fig. 1,

Fig. 3 shows, schematically, an arrangement of two
calenders according to a second exemplary
embodiment,

Fig. 4 shows, schematically, a calender according to a
third exemplary embodiment,

Fig. 5 shows, schematically, a calender according to a

fourth exemplary embodiment.

The invention relates toc a calender 1 for calendering a
paper or board web 2, having at least one nip 3 which
Ls formed between a heatable roll 4 and a mating
element 5, The mating element 5 is preferably a roll,
1n particular a deflection controlled roll, for the
simultaneous control of the property profile of the web
2 1n the cross direction. The mating element 5 1is
preferably a soft roll. AlLernatively, tThe mating
element 5 is constructed as a hard roll, which 1is then
preferably heated, in order to be able to calender the

paper or bodard web 2 on both sides. The nip length of
the nip 3 preferably lies in the range from 1 to 40 mm,
depending on the type of the mating element 5, e.g.
hard roll, soft roll or shoe rocll. The roll 4 and also

the mating element 5 can be driven in each case, 1in
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particular for the online operation of the calender.
The heatable roll 4 is heected to roll surface

temperatures of 80°C to 160°C, for example, depending
on the plasticization temperature of the respective

paper or board web 2 and the moisture content of the
latter.

The calender 1 comprises a device 6 for producing a
predetermined pressure in the nip 3. By way of
example, the device 6 for producing a predetermined
pressure here 1s a loading cylinder. Alternatively or
additionally, the mating element 5 can be constructed
with an internal stroke, by which mcans a pressure

locading in the nip 3 can be established.

Arranged upstrcam of the nip 3 1in the web running
direction L 1is a web treatment device 7 having two
contact surfaces 9, 10 forming a treatment nip 8. The
contact. surface 9 1s a circulating contact surface,
which 1s formed by a belt 14 circulating on guide rolls
11, 12, 13. The other contact surface 10 1s formed by
the clrculating outer wall of the heatable roll 4. ‘'lhe
treatment nip 8 extends along an angle 15 of the wrap
around the heatable roll 4. The angle 15 of the wrap
for varying the length of the treatment nip 8 can be
adijusted as a function of a desired penetration depth

of the heat 1into the paper or board web 2. By
adjusting the contact length of the belt 14 on the

circumference of the heatable roll 4, the selectable
dwell time is optimized by means of the guide rolls 11,
12, 13. The contact length on the circumference of the

roll 4 can preferably be set variably from 0.25 to 2.5
m.

In order to 1increase the thermal efficiency of the
transtfer of heat, the circulating belt 14 presses the

paper or board web 2 onto the heatable roll 4 with a

resilient surface. The guide rolls 11, 12, 13 control
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sectional forces of the circulating belt 14 in the

treatment nip 8.

The contact pressure in the treatment nip 8 is set via
the tension of Lhe belt 14. The maximum tensile stress
of the belt 14 is limited to preferably 200 kN/m. The

compressive stress that can be achieved in the pre-

Lreatment zone of the treatment nip 8 can, for example,
reach a value 1n the range from 0.01 MPa to 0.5 MPa.

This depends on thc belt tension and the dimensions of
the heatable roll 4,

Before entering the treatment nip 8, the web 2 can wrap
around a portion of the heatable roll 4.

The surface Lemperature of the heatable roll 4 1is
preferably controlled in such a way that, within the
dwell time of the web 2 underneath the belt 14, the
glass transition  temperature is achieved 1in a

penetration depth that is optimal for the respective
obJective of the calendering operation. For volume-
malntaining calendering, such heating is regquired only
down to a depth of about 10 um. The surface
Cemperature and the lenglh of the pre-treatment section
of the treatment nip 8 are optimized in such a way that
operation is made possible at a temperature which does
not substantially exceed the glass transition
temperature of the surface region of the web 2 that is
to be plasticized. The web 2 pre-treated in this way,
which can previously be moistened with nozzle and/or
steam molsteners before the calender 1, is calendered
directly after the pre-treatment section in the nip 3,
1n particular a soft or hard nip. The mating element 5
forming the nip 3, preferably a roll, is arranged on
the heatable roll 4 immediately after the wrapped
section. Moistening after the calender 1 or between
two calenders 1 1s also possible, if this 1is

technologlically necessary.
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If the mating element 5 is a roll, then its diameter 1is
preferably less than or equal to 90% of the diameter of
the heatable roll 4. In this way, the distance between

the end of the treatment nip 8 And the entry to the nip
3 is intended to be kept as small as possible.

The circulating belt 14 has a resilient surface to
ensure 4 uniform contact pressure, which can be set via
the tension of the belt 14. For a thermal action of the
belt 14 on the paper or board wcb 2, the circulating
belt 14 has a resilient surface which has a closed
surface cover on the side facing the paper or board web
2. The heat transfer originating from the heated roll
4 to the paper or board web 2 is shielded thermally
with respect to the surroundings in the treatment nip 8
by the c¢irculating belt formed 1in this way. the
initiation of the heat into the paper or board web 2 is
improved, since dissipation of heat to the surroundings
1s reduced. If the resilient surface 1s a thermal
insulator, the initiation of the heat into the paper or
board web 2 is improved further. The resilient surface
of the «circulating belt 14 therefore preferably
consists of a material having a thermal conductivity
less than or equal te 10 W/mK, in parllicular less than
or equal to 5 W/mK, entirely preferably less than or
equal to 1 W/mK. The belt 14 preferably consists of a
material having a thermal conductivity less than or
equal to 1 W/mK. The hardness of the resilient surface
preferably lies in the rangec from 50 Shore A to 92
Shore D.

The belt 14 preferably comprises a flat carrier
material which is provided with one or more resilient
lavyers. Such a plastic composite material has a high
tensile strength. 1In order to increase the mechanical
strength of the belt, a supporting fabric or supporting
belt can be incorporatéd. Furthermore, the circulating
belt 14 can comprise a carrier material provided with a

resilient laver, it being possible for the carrier



10

15

20

25

30

35

CA 02765126 2011-12-09

- 10 -

material also to consist of a metal. Given a
sufficiently thin resilient layer, the hardness of the
metal can ensure calendering of the side of the paper
or board web 2 facing fthe circulating belt 14. The
roughness of the resilient surface of the belt 14
preferably lies in the range from 0.5 to 5 um. The
smoothness o©f the resilient surface of the belt 14
which 1s then provided can be imaged as smoothness on
the paper or board web 2. The belt 14 has, for
example, a heat-resistant surface cocating, for example
of silicone. The heat-resistant coating supplies high

wearing resistance and a smooth surface.

The pre-treatment section of the treatment nip 8 is in

particular also used for pre-calendering the web 2.

Furthermore, the cilrculating belt 14 preferably
exhibits only 1little stretch, which is less than or
equal to 7%. The stretch occurring on account of
tensile stress in the belt 14 during the setting of the
belt tensicen in the belt 14 then does not interfere
with the calendering. The belt 14 has at least the
same wldth as the web 2. The thickness of the belt 14

depenas on its width and length and can be between 4
and 20 mm.

At least one of the guide rolls 12 has a device 16 for
tensioning the belt 14 as desired. The guide roll 12

tor tensioning the belt 14 is mounted at the ends 1n

each case by means of a guide 18 such that it can be

displaced or pivoted. Fig. 2 shows a lever system as
guide 18. A drive element 20, which 1is assigned a
displacement measuring device, not illustrated, acts on

the lever system.

At least one of the guide 1rolls 11, 13 <can be
constructed as a pressure roll, which presses the web
14 1n the treatment nip 8 along a section 1in the
running direction L by means of additional radial
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pressure loading. ©One guide roll 11, 13 on the inlet
and/or outlet side of the treatment nip 8 is preferably
constructed as a pressure roll. The radial pressure
loading can be set lower on the inlet side than on the

cutlet side or vice versa. Such a pressure roll can be

‘@ deflection controlled roll.

Fig. 1 and Fig. 2 show a calender 1 in which the belt
14 wraps around the heatable hard roll 4 by more than

180°. The angle 15 of wrap preferably lies at wvalues

between 90° and 270°, the values particularly
preferably being greater than or equal to 120°. The
circulating, endless belt 14 is led around the heatable
roll 4 1n a loop by three guide rolls 11, 12, 13.
Here, the belt 14 is tensioned by the guide roll 12.
By means of this tensioning, the contact pressure of
the belt 14 on the web 2 1is determined. A higher
tension of the belt 14 also results in a higher contact
pressure of the web 2 and benefits the evening of the

web surface, 1i.e. the pre-calendering.

The web 2 conditioned in the treatment nip 8 is’then
finally calendered in a nip 3 that follows directly and
1s formed with the same heatable roll 4. The line load
in the nip 3 can be matched to the calendering effects
to be achieved. Average compressive stresses with
paper or board in the nip 3 from 2 N/mm® to 55 N/mm® can
be set. The compressive stresses in the lower region
of the aforementioned range are used for thickness
correction 1n the case of board. The compressive
stresses 1n the upper region of the aforementioned
range permit the calendering of high-quality papers
such as SC, LWC and MWC papers or wood-free coated
papers. Exact profile control is possible by means of
direct pressure between the two rolls without a belt 14
being led between these two rolls 4, 5. Any thickness
differences possibly present in the belt 14 on account
oL fabrication tolerances or thermal expansion have no
effect on the calendering result.
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Since the temperature of the heated roll 4 and the
length of the treatment section formed under the belt

14 are set in such a way that it is substantially only
the region of the web 2 close to the surface that is
heated, a conditioning section 1is produced, in which
the interior of the web 2 remains below the
plasticization or glass transition temperature. As a
result, volume-maintaining calendering 1s possible.
The thickness of the layer of the web 2 which 1s close
to the surface and which 1s Dbrought above the

plasticization temperature is many times the largest

lrregularities in the paper or board web surface. The
thickness of the layer to be heated thus depends on the
roughness of the web 2 to be treated. The length of
the treatment nip 8 and the speed of the web 2 in the
running direction L determine the dwell time of the web
2 1n the treatment nip 8 and thus also the penetration
depth of the heat into the web 2 and Lhe layer
thickness which is heated to a deformation temperature.

The ambient air entrained in the boundary layer with
the web 2 makes the transfer of heat from the heated
roll 4 to the web 2 worse. A substantial improvement
in the transfer of heat is achieved by removal of the
boundary lavyer. This can be done, for example, by
means of a contact scction for an adhering contact
between the outer wall of the heatable roll 4 and the
surface of the paper or board web 2 on the inlet side
pefore the web treatment device 7. Also suitable 1is
pressing a guide roll 11 against the heated roll 4. By
means c©f these measures, the disruptive boundary layer
can be displaced counter to the running direction of
the web 2, and the transfer of heat in the treatment

nip 8 can be increased further.

Fig. 3 shows a calender arrangement having two
calenders 1 arranged one after the other in Lhe running
direction of the web 2. In this way, calendering of
both sides of the web 2 is possible. 1In the calender
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arrangement shown, the 1lower web side 1s calendered
first in the first calender 1 and the upper web side is
then calendered 1in the second calender 1. The
temperatures of the two heatable rolls 4 and the 1line
ioads 1in the two calenders 1 can be set independently
of one another. As a result, the two-sidedness of the

web 2, as based on the calendering result (different
smoothness of the two sides of a web), can be minimized
or, 1if desired, a specific two-sidedness can also be
set. Alternatively, the upper web side can also be
calendered first.

The ca.enders 1 according to the exemplary embodiments
described can be operated online or off-line. Drives
can be provided for the rolls 1. The calcnder 1
permits a high smoothness to be imparted to the surface

of the web 2, the circulating belt 14 being stressed
little both mechanically and thermally.

Fig. 4 shows a multi-nip calender for calendering high-
quality papers. The treatment nip 8 is then preferably
provided before the first nip. As described above, the
angle of wrap 15 and the contact pressure exerted can
also be varied here. ‘The contact pressure exerted 1is
determined via the belt tension with the aid of at
least one adjustable guide roll 12. There is therefore
the possibility of adaptation to different fibrous
materials or different types of treatment. For the
purpcse of pre-heating, the web 2 can even be applied

to the circumferential surface of the heatable roll 4
before the treatment nip 8.

Fig. 5 shows a multi-nip calender for calendering high-
quality papers, having two roll stacks as illustrated
in Fig. 4. The second stack 1is preferably used to
calender a second side of the paper web. The end roll
4, on which the treatment nip 8 is formed, is now the
bottom end roll. Otherwise, the abcve explanations

apply 1n a corresponding way.
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According to an exemplary embodiment that is not shown,
for a straighl run of the belt the guides on both sides
of a control roll can be set up such that they can be
controlled 1n relation to each other via a sensorx
device provided transversely with respect to the
running direction of the belt. The sensor device

detects the position of the belt 14 in relation to the
centre of the heatable roll 4.
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Patent claims

Calender (1) for calendering a paper or board web
(2), having at least one nip (3), which is formed
between a heatable roll (4) and a mating element
(5), a device (6) for producing a predetérmined
pressure 1n the nip (3), and a web treatment
device (7) arranged upstream of the nip (3) and
having two contact surfaces (9, 10) forming a
treatment nip (8), cne of which is a c¢irculating
contact surface (9) which is formed by a belt (14)
cilrculating on guide rolls (11, 12, 13), the other
contact surface (10) 1s formed by the circulating
surtace of the heatable 1roll (4), and the
treatment nip (8) extends along an angle (15) of
the wrap of the heatable roll (4), characterized
in that, in order to increase the thermal
efficiency of the transfer of heat, the
circulating belt (14) uses a resilient surface to
press the paper or board web (2) onto the heatable
roll (4), and the guide rolls (11, 12, 13) control
sectional forces of the circulating belt (14) in
the treatment nip (8).

Célender (1) accoiding to Claim 1, characterized
in that the circulating belt (14) has a resilient

surface, which has a closed surface cover, on the
side facing the paper or board web (2).

Calender (1) according to Claim 1 or 2,
characterized in that the circulating belt (14)
has a resilicnt surface, which forms a thermal
insulator delimiting the treatment nip (8), on the

side facing the paper or board web (2).

Calender (1) according tc one of Claims 1 to 3,
characterized in that +the resilient surface
Consists of a material having a thermal
conductivity of less than or equal to 10 W/mK.
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Calender (1) according to Claim 4, characterized

in that the resilient surface consists of a
material having a thermal conductivity of 1less
than or equal to 1 W/mK.

Calender (1) according to one of Claims 1 to 5,

characterized in that the angle (15) of wrap for
adjusting the 1length of the treatment nip (8) can
be set as a function of a penetration depth of the
hecat i1nto the paper or board web (2).

Calender (1) according to one of Claims 1 to 6,
characterized in that the mating element (5) 1is a
soft roll, the diameter of which is less than or
equal to 90% of the diameter of the heatable roll

(4).

Calender (1) according to one of Claims 1 to 7,
characterized 1in that the circulating belt (14)
has a resilient surface of a plastic having a

hardness in the range from 50 Shore A to 92 Shore
D.

Calender (1) according to one of Claims 1 to 8,
characterized in that at least one of the guide
rolls (11, 12, 13) has a dcvice (6) for tensioning
of the belt (14) as desired.

Calender (1) according to Claim 9, characterized
in that the guide roll (12) for tensioning the
pelt (14) is mounted at the ends in each case by
means of a guide (18) such that it can be
displaced or pivoted.

Calender (1) according to Claim 10, characterized
in that, for a straight run of the belt (14), the
guides (18) can be adjustable in relation to each

other wvlia a sensor device provided transversely
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with respect to the running direction of the belt
(14) .

Calender (1) according to one of Claims 1 to 11,
characterized in that at least one guide roll (11,
13) 1s constructed as a pressure roll which
presses the web in the treatment nip (8) along a
section 1n the running direction by means of the

use of additional radial pressure.

Calender (1) according to one of Claims 1 to 12,
characterized 1in that a contact section for
adhering contact between the outer wall of the
heatable roll (4) and the surface of the paper or
poard web (2) is arranged upstream on the inlet

side of the web treatment device (7).

Calender (1) according to one of Claims 1 to 13,
characterized in that the calender (1) is a multi-

nip calender, which provides the treatment nip (8)
bctore the first nip (3).

Calender (1) according to one of Claims 1 to 14,
characterized in that the nip (3) is a soft or

hard nip, which has a nip length in a range from
1 to 40 mm.
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Fig. 1
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