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Wide nip calender arrangement and process for glazing a paper or cardboard web that includes a back pressure surface, a
support shoe arrangement, and a circulating jacket loaded by the support shoe arrangement in a direction of the back pressure
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ABSTRACT OF THE DISCLOSURE

Wide nip calender arrangement and process for glazing a paper or

cardboard web that includes a back pressure surface, a support shoe
arrangement, and a circulating jacket loaded by the support shoe arrangement
in a direction of the back pressure surface to form a wide nip. A moistening
device is arranged before, relative to a web travel direction, an intake to the
wide nip, and a calibration nip is arranged behind, relative to a web travel
direction, a discharge from the wide nip. The instant abstract i1s neither
intended to define the invention disclosed in this specification nor intended to

limit the scope of the invention 1n any way.
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WIDE NIP CALENDER / ENT AND PROCESS FOR
GLAZING A PAPER OR CARDBOARD WER

BACKGROUND OF THE INVENTIC

I.  Field of the Invention

[0002] The present invention relates to a wide nip calender arrangement for
glazing a paper or cardboard web that includes at least one wide nip formed
between a back pressure surface and a cirCulat_ing jacket loaded by a support
shoe arrangement in the direction of the back pressure surface, and a
calibration nip. The mvention further relates to a process for glazing a paper or
~ cardboard web in which the paper or cardboard web is guided through a wide
nip formed between a back pressure surface and a circulating jacket loaded by a
support shoe arrangement in the direction of the back pressure surface, and the
paper or cardboard web is calibrated.
2. D]SC 0 _of Background Information

[0003] In the manufacture of paper or cardboard webs, the situation
frequently occurs that the paper or cardboard web exhibits a relatively
nonuniform thickness across its width. Homogenizing this thickness in the
paper machine is usually associated with a relatively large expense, so that it is
preferred to homogenize the thickness 1n a cahibration nip behind the paper
machine. If the thickness were left nonuniform crosswise to the travel
direction of the paper or cardboard web, problems would arise in the further
handling of the paper or cardboard web. This can be observed in particular
during reeling of the paper or cardboard web. If the paper web is thicker at one
end (seen from the width direction) than at the other end, such clear differen.ces

in diameter occur with several hundred or even several thousand windings of a
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paper or cardboard roll, that this paper or cardboard roll can no longer be rolled
up well and further processed.

[0004] For surface refining with a paper or cardboard web, it is preferred to
use a wide nip press in which the paper or cardboard web can be acted on over
a predetermined distance by low to increased pressure and, if necessary, also
with an increased temperature with the object of keeping the loss in volume as
low as possible during condensing. The wide nip press forms a wide nip in
which a circulating jacket is opposite a back pressure surface. The jacket is
pressed by a support shoe arrangement against the back pressure surface, so
that a correspondingly greater or lesser pressure is exerted on the paper or
cardboard web between the jacket and the back pressure surface. The wide nip
has the advantage that the paper or cardboard web is acted on with pressure
over a longer period. However, the compressive stresses in the wide nip are
comparatively small, so that a volume-conserving glazing is possible.

[0005] In many cases it can be observed that the paper or cardboard web
undergoes a powerful drying in the wide nip. Therefore, it has been suggested
to arrange a moistening device before the wide nip, so as to moisten the paper
or cardboard web. When the paper or cardboard web is more moist, its
surfaces can also be smoothed better.

[0006] However, moistening has the disadvantage that it cannot be used
together with the calibration calender that forms the calibration nip. When the
paper or cardboard web 1s moistened again after calibration, i.e., after passing
through the calibration nip, nonuniform thicknesses result across the width of
the paper or cardboard web. This can possibly be attributed to the fact that the
differences in thickness previously observed result again due to the swelling

back of the areas condensed to differing extents.
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SUMMARY OF THE INVENTION
[0007] The present invention glazes a paper or cardboard web without

creating greater problems 1n further processing.

[0008] According to the invention, a wide mip calender arrangement of the
type mentioned at the outset includes a moistening device arranged betfore the
intake of the wide nip and the calibration nip 1s arranged behind the discharge
of the wide nip.

[0009] With this arrangement, in which the paper or cardboard web 1s first
moistened, then glazed and finally calibrated, 1t 1s possible to provide a paper
or cardboard web with a uniform or at least almost uniform thickness across its
width. Due to the normally lower surface tensions in the wide nip, this 1s not
easily possible with a wide nip alone. Due to the moistening device betore the
wide nip and, above all, before the calibration as well, the paper or cardboard
web can be provided with moisture without a negative impact on its thickness
properties. The thickness is finally regulated only after glazing. Although
certain disadvantages certainly also occur by “post-pressing” an already glazed
web, these disadvantages can be tolerated because they are slighter than an
arrangement of the calibration nip before the wide nip, when it 1s still being
moistened between the calibration nip and the wide nmip. Ultimately, the
disadvantages of calibration in the cahibration nip are limited to the fact that the
paper or cardboard web gets 1solated greasy or shinier spots on the surtace than
is the case only after passing through the wide nmip. However, the paper or
cardboard web also has a higher moisture than without moistening, so that it
can be processed more easily.

[0010] The calibration nip 1s preferably formed by two hard rolls. The two
hard rolls are arranged in a calender or machine in a manner which 1s known
per se. The hard rolls, 1.e., rolls of steel or cast iron without an elastic surface
coating, are able to even out the thickness of the paper or cardboard web across
its width. If it turns out that one calibration nip 1s not sufficient, it 1s possibly

necessary to connect several calibration nips one behind the other. These
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calibration nips can then be arranged in a single roll stack so that several rolls
can be used twice.

[0011] The back pressure surface i1s preferably formed by the surface of a
hard roll. Since the jacket circulates, i1t 1s advantageous 1f the back pressure
surface can circulate, too. This can be realized most easily in that the back
pressure surface is formed by the circumferential surface of a roll. Since the
smoothness of this roll 1s impressed in the paper or cardboard web, a
particularly smooth roll 1s to be preferred here. This smoothness can be
produced most easily on a hard roll, 1.e., as discussed above, on a roll made of

steel or cast 1ron.

[0012] The wide nip preterably features a heating device. If the paper or
cardboard web i1s acted on 1n the wide nip not only with increased pressure, but
also with increased temperature, glazing results can be improved. In particular,
the paper or cardboard web can be given an increased smoothness and/or an
improved gloss. The addition ot heat in the wide nip renders 1t possible to act
on the paper or cardboard web with increased temperature during virtually its
entire throughput. This 1s more advantageous then when the paper or
cardboard web 1s heated only before insertion into the wide nip.

[0013] Two wide nips are preferably arranged one behind the other and in
front of the calibration nip, whereby first the one and then the other side of the
paper or cardboard web comes 1nto contact with a back pressure surface. In
this way 1t 1s possible to glaze both sides of the paper or cardboard web 1n the
same way, 1.e., to give both sides of the paper or cardboard web a smoothness
as provided by the back pressure surface.

[0014] It 1s particularly preferred here that a moistening device 1s arranged in
front of each wide nip. The moisture losses that occur in every wide nip can
thus be compensated for in advance, as 1t were. The paper or cardboard web
thus remains easy to handle even after passing through the wide nip.

[0015] A moisture amount provided by the moistening device, the heating

device, and the length of the wide nip are preferably adapted to one another
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such that the paper or cardboard web features at least the same moisture in the
calibration nip as before the moistening device. The moisture losses that the
paper or cardboard web undergoes in the wide nip are known and/or can bc
determined or calculated betorehand. When it is ensured that the moisture that
1s lost from the paper or cardboard web in the wide nip is applied beforehand,
not only 1s an improved glazing of the paper or cardboard web obtained, 1.e., an
improved smoothness of the surface, but the paper or cardboard web itself does
not dry out, which facilitates the further handling, in particularly during reeling.
[0016] A reeling device 1s preferably arranged following the calibration nip.
This embodiment has the advantage that a paper or cardboard web is reeled up
shortly after 1t 1s brought to the same thickness across its width. A paper or
cardboard roll thus formed i1s of high quality and can be easily further
processed later on.

[0017}  Further, the process of the type mentioned at the outset includes
moistening the paper or cardboard web before intake into the wide nip and
calibrating after leaving the wide nip.

[0018] By calibrating the paper or cardboard web after running through the
wide nip, the paper or cardboard web can be treated in the wide nip and
provided with moisture without having to take into consideration the actual
thickness or the differences in thickness of the paper or cardboard web. This
facilitates the treatment in the wide nip. On the other hand it 1s ensured that
after leading the wide nip the paper or cardboard web is subjected to an
additional processing step, 1.e., calibration. This calibration produces a paper
or cardboard web with a uniform thickness in the width direction, so that this
paper or cardboard web 1s produced with a good surface quality and excellent
thickness properties.

[0019] The paper or cardboard web 1s preferably heated in the wide nip. The
heating 1s one possibility of further improving the glazing results. Since

moisture 1s apphied before the wide nip, 1t can be ensured that drying out of the
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paper or cardboard web 1s prevented or at least limited so that no negative
consequences ensue.

[0020] It 1s hereby particularly preferred that before intake in the wide nip at
least as much moisture 1s applied as escapes from the paper or cardboard web
again by the time 1t reaches a calibration nip. The paper or cardboard web can
thus be calibrated with a relatively high moisture content, which facilitates the
calibration.

[0021] The paper or cardboard web 1s preferably reeled after calibration.
When the paper or cardboard web 1s reeled immediately after calibration, there
1s virtually no time available for the paper or cardboard web to be deformed
again into a nonuniform distribution of thickness under the influence of
environmental conditions, e.g., ambient moisture. Thus, a very homogenous
wound reel 1s obtained, which can be further processed well later on.

[0022] The present invention 1s directed to a wide nip calender arrangement
for glazing a paper or cardboard web that includes a back pressure surface, a
support shoe arrangement, and a circulating jacket loaded by the support shoe
arrangement in a direction of the back pressure surface to form a wide nip. A
moistening device 1s arranged betore, relative to a web travel direction, an
intake to the wide nip, and a calibration nip 1s arranged behind, relative to a
web travel direction, a discharge from the wide nip.

[0023] In accordance with a feature of the invention, the calibration nip can
be formed by two hard rolls.

[0024] The back pressure surface may inciude a surface of a hard roll.
Further, a heating device may be arranged to heat the wide mip. The heating
device can be arranged to feed a heat transfer medium to the back pressure
surface. Still further, the heating device can be arranged to heat a surface of the
back pressure surface with one of eddy currents and infrared radiation.

[0025] The wide nip calender arrangement can also include a second wide
nip, such that the wide nip and the second wide nip are arranged one behind the

other in the web travel direction. The wide nip and the second wide nip can
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both be positioned before the calibration nip. The second wide nip can be
formed in part by a second back pressure surface, and the wide nip and the
second wide nip can be arranged such that the back pressure surtface and the
second back pressure surface contact opposite surtaces of the web. Moreover,
a moistening device can be arranged before each wide nip.

[0026] According to a further feature of the invention, a moistening device
can be arranged before the wide nip.

[0027] Further, a moisture device may be arranged before the wide nip, and a
heating device can be arranged to heat the wide nip. An amount of moisture
supplied by the moistening device, a temperature 1n the wide nip, and a length
of the wide nip 1n the web travel direction may be adapted to one another such
that a moisture amount 1n the web at the calibration nip 1s at least the same
amount of moisture in the web betfore the moistening device.

[0028] According to still another feature of the present invention, a reeling
device may be arranged to follow the calibration nip in the web travel direction.
[0029] In accordance with another feature of the instant invention, the
circulating jacket can have a certain nigidity so as to circulate as a roll.
Alternatively, the circulating jacket can be a soft elastic belt without stability ot
shape.

[0030] A moisture device can be located betore the wide nip and structured
and arranged to apply an amount of moisture to the web entering the wide nip
to compensate for moisture losses in the web due to passing through the wide
nip.

[0031] The present invention 1s directed to a process for glazing a paper or
cardboard web that includes guiding the web through a wide mip formed
between a back pressure surface and a circulating jacket loaded by a support

shoe arrangement in a direction toward the back pressure surface, moistening

the web prior to the wide nip, and calibrating the web after the wide nip.
[0032] According to a feature of the invention, the web may include one of a

paper and a cardboard web.
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| [0033] In accordance with the invention, the process may also include
heating the web in the wide nip. '
'[0034] Further, at least as much moisture can be applied to the web pricor to
the wide nip as escapes from the by the time it reaches the calibration nip. -
[0035] In accordance .with a further feature, the process méy also .inclzlude
reeling the web after the calibration.
[0036] The process can also include guiding the web through a second wide
nip arranged after the wide nip in a web travel direction. The web can be
cuided through the wide nip and the second wide nip before being calendered.
Further, the second wide nip can be formed in part by a second béck pressure .
surface, and the back pressure surface and the second back pressure Surface.
‘may be arranged to act on opposité surfaces of the web. Thé process can also
include heating the back pressure surface and the second back pressure surface.
‘The heating can include heating a surface of the back pressuré surface and a
surface of the second back pressure surface with one of eddy currents and
infrared radiation. Moreover, the heating can include feedihg a heat tranéfer
medium to the back pressure surface and the second back pressure surface.
[0037] In accordance with still yet another feature of the present ‘invention,
the moisture may be appliéd to the web entering the wide nip in an amount that
corresponds to moisture losses in the web due to passing through the wide nip. |
- [0038] Other exemplary embodiments and advantages of the present
invention may be ascertained by reviewing the present disclosure and the
accompanying drawing. '

BRIEF DESCRIPTION OF THE DRAWING
- [0039] The present invention is further described 1 the detailed description
- which follows, in reference to the accompanying of drawing by Way of non-
limiting examples of exemplary embodiments of the present invention, and

wherein:
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[0040] The Figure illustrates a wide nip calender arrangement in
accordance with the features of the instant invention.

DETAILED DESCRIPTION OF THE PRESENT INVENTIC

[0041] The particulars shown herein are by way of example and for purposes
of 1llustrative discussion of the embodiments of the present invention only and
are presented in the cause of providing what is believed to be the most useful
and readily understood description of the principles and conceptual aspects of
the present invention. In this regard, no attempt 1s made to show structural
details of the present invention in more detail than 1s necessary for the
fundamental understanding of the present invention, the description taken with
the drawings making apparent to those skilled in the art how the several forms
of the present invention may be embodied 1n practice.

[0042] A wide nip calender arrangement 1 for glazing a paper or cardboard
web 2, which comes from a paper machine 3 (indicated in diagram form only),
features a first wide nip press 4 and a second wide nip press 5. First wide nip
press 4 features a hard roll 6 with a surface 7 of steel or cast iron, which
interacts with a circulating jacket 8, which 1s pressed against roll 6 via support
shoe arrangement 9. Support shoe arrangement 9 features a concave contact
surface 10, the curve of which 1s adapted to the curve of surface 7 of roll 6.
Jacket 8 i1s guided over support reels 11, 12, and 13, of which support reel 12
can include a drive, in order to drive jacket 8 in the direction of arrow 13.
[0043] Jacket 8 can thereby feature a certain ngidity, so that it circulates in
the manner of a roll. It can also be very “soft” and elastic, so that 1t forms
virtually only a belt without its own stability of shape.

[0044] Jacket 8 and roll 6 are arranged together to form a wide nip 16. Wide
nip 16 has a length in a web run direction of about 50 to 250 mm.
Accordingly, paper or cardboard web 2 running through wide nip 16 1s acted on
during throughput with increased pressure over a predetermined period. The

period is considerably longer than with throughput through a nip that 1s formed

between two rolls.

AL AR v B b T L e et ST A A A U PTEDrrTDUAD U SAI 4Cech ry TH d  14 rraaman 4k AV Uk AU { R 4 AT TR S UV STUuA Sy T AT D IS S5 PP SN, Saarscred & DS Cvb oAbt B 3 . 1w 7. TSmO



CA 02418880 2003-02-13

P23091.S01

[0045] Roll 6 1s provided with a heating device 17 (only diagrammatically
illustrated). Heating device 17 can be formed to teed, e.g., a heat transfer
medium in the form of hot water, hot o1l or hot steam to roll 6. However, it 1s
also possible that heating device 17 heats only the surface of roll 6, e.g., by
infrared radiation or eddy currents.

[0046] A moistening device 18 1s arranged before an intake into wide nip 16,
in order to apply moisture to that side of paper or cardboard web 2 that rests on
surface 7 of roll 6 in wide nip 16. Moisture application can now be controlled
by moistening device 18 such that, after leaving wide nip 16, paper or
cardboard web 2 has at least a same moisture as before moistening by
moistening device 18. In other words, the losses of moisture occurring in wide
nip 16 can be compensated for in advance. Furthermore, this advance
compensation has the advantage that the surface of paper or cardboard web 2
can be better smoothed because i1t 1s more moist.

[0047] A second wide nip press 5 1s 1n principle constructed in the same
manner as first wide nip press 4. Therefore, 1ts elements are provided with the
same reference numbers, but with the prime ( ' ) sign. The only difference 1s
that the arrangement of roll 6' and jacket 8' 1s inverted, so that the other side of
paper or cardboard web 2 rests on roll 6', whereas the side of paper or
cardboard web 2 that previously rested on surface 7 ot roll 6 rests on jacket &',
[0048] Here, too, a moistening device 18' is provided before intake into wide
nip 16', whereby moistening device 18' applies moisture to the side of paper or
cardboard web 2 which later rests on roll 6'.

[0049] Moreover, second wide nip press 5 can be omitted i1f only one side of
paper or cardboard web 2 is to be given an increased smoothness. In such a
case, the other side of paper or cardboard web 2 1s smoothed by jacket 8 only,
which in many cases 1s sufficient.

[0050] In every case, a calibration nip 19 is arranged behind wide nip 16 or
behind wide nip 16' of second wide nip press 5. Calibration nip 1s formed by

two hard rolls 20 and 21, each of which includes a drive 22 and 23. Rolls 20

10
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and 21 are arranged 1n or mounted on a calender support (not shown in further
detail), and are preterably tormed as sag compensation rolls having circulating
jackets which are hard, 1.e., made of steel. After running through calibration
nip 19, paper or cardboard web 2 exhibits a thickness that is largely uniform
across the width of paper or cardboard web 2 (in the Figure perpendicular to
the drawing plane).

[0051] A reehing device 24 1s arranged to follow calibration nip 19 to reel
paper or cardboard web 2 1nto a paper or cardboard roll 25. Paper or cardboard
roll 25 can rest or be formed on two king rolls 26 and 27 that can be driven.
However, 1t 1s also possible to hold paper or cardboard roll 25 centrically.
[0052] The uniformity of the thickness of paper or cardboard web 2 after
running through calibration nip 19 1s great enough not to cause obstructions
during reeling into a paper or cardboard roll 25. Paper or cardboard roll 25 can
thereby be formed 1n a very uniform manner. It 1s given the desired circular
cylindrical shape.

[0053] Although during throughput through calibration nip 19 slight
deteriorations in the surface quality of the paper or cardboard web can possibly
occur, these slight deteriorations can be tolerated, because the thickness of the
paper or cardboard web 1s very uniform across its width.

[0054] Through the above-mentioned moistening of paper or cardboard web
2 by moistening device 18 or moistening devices 18 and 18', it i1s possible that
paper or cardboard web 2 can be reeled with at least the same moisture as 1t had
before moistening at moistening device 18. This eliminates the disadvantage
that a paper or cardboard web that 1s too dry 1s hard to reel.

[0055] It 1s shown that paper or cardboard web 2 comes directly from paper
machine 3. However, 1t can also come from another upstream source, e.g., an
unwinder. A circulating, hard belt can also be considered as a back pressure
surtace, that 1s supported on the side opposite the jacket by a support shoe

arrangement.

11
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[0056] It is noted that the foregoing examples have been provided merely for
the purpose of explanation and are in no way to be construed as limiting of the
present invention. While the present invention has been described with
reference to an exemplary embodiment, it 1s understood that the words which
have been used herein are words of description and illustration, rather than
words of limitation. Changes may be made, within the purview of the
appended claims, as presently stated and as amended, without departing from
the scope and spirit of the present invention in its aspects. Although the
present invention has been described herein with reference to particular means,
materials and embodiments, the present invention is not intended to be limited
to the particulars disclosed herein; rather, the present invention extends to all
functionally equivalent structures, methods and uses, such as are within the

scope of the appended claims.
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The embodiments of the invention in which an exclusive
property or privilege 1s claimed are defined as follows:

1. A wide nip calender arrangement for glazing a paper or cardboard web
comprising:
a back pressure surface;

a support shoe arrangement;

a circulating jacket loaded by said support shoe arrangement in a direction of said

back pressure surface to form a wide nip; -

a moistening device arranged before, relative to a web travel direction, an intake
to said wide mp; '

a calibration nip arranged behind, relative to a web travel direction, a discharge
from said wide mip; and .

a second wide nip, such that said wide nip and said second wide nip are arranged

one behind the other in the web travel direction.

2. The wide nip calender a:rangement in accordance with claim 1, wherein said .

calibration nip is formed by two hard rolis.

3. The wide nip calender arrangement in accordance with claim 1, wherein said

- back pressure surface comprises a surface of a hard roll.

4. The wide nip calender arrangement in accordance with claim 3, further

comprising a heating device arranged to heat said wide nip.

5. The wide nip calender arrangement in accordance with claim 4, wherein said

heating device is arranged to feed a heat transfer medium to said back pressure surface.
6. The wide nip calender arrangement in accordance with claim 4, wherein said

heating device 1s arranged to heat a surface of said back pressure surface with one of

eddy currents and infrared radiation.

13
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7. The wide nip calender arrangement in accordance with claim 1, wherein said

wide nip and said second wide nip are both positioned before said calibration nip.

8.  The wide nip calender arrangement in accordance with claim 7, wherein said
second wide nip is formed in part by a second back pressure surface, and said wide nip
and said second wide nip are arranged such that said back pressure surfade and said

second back pressure surface contact opposite surfaces of the web.

9. The wide nip calender arrangement in accordance with claim 1, further

comprising a said moistening device arranged before each wide nip.

10.  The wide nip calender arrangement in accordance with claim 1, further
‘comprising: *

a heating device arranged to heat said wide nip,

wherein an amount of moisture supplied by said moistening deviqe,_' a temperature
in said wide nip, and a length of said wide nip in the web travel direction are adapted to
one another such that a moisture amount in the web at said calibration nip is at least the

same amount of moisture in the web before the moistening device.

11.  The wide nip calender arrangement in accordance with claim 1, further

comprising a reeling device arranged to follow said calibration nip in the web travel

~ direction.

12.  The wide nip calender arrangement in accordance with claim 1, wherein said

circulating jacket has a certain rigidity so as to circulate as a roll.

13.  The wide nip calender arrangement in accordance with claim 1, wherein said

circulating jacket is a soft elastic belt without stability of shape.

14.  The wide mip calender arrangemeht in accordance with claim 1, said moistening

device being structured and arranged to apply an amount of moisture to the web entering -

14
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said wide nip to compensate for moisture losses in the web due to passing through said

wide nip.

' 15.. A process for giazing a paper or cardboard web comprising:
guiding the web through a wide nip formed between a back pressure surface and
2 circulating jacket loaded by a support shoe arrangement in a direction toward the back
' pressure surface; o ' '
- moistening the web prior to the wide nip;
guiding the web through a second wide nip arranged after the wide nip in a web
travel direction; aﬁd | -

calibrating the web after the wide nip. |

16.  The process in accordance with claim 15, further comprising heating the web in

the wide nip.

17. - The process in accordance with claim 15, wherein at least as much moisture is
applied to the web prior to the wide nip as escapes from the web by the time it reaches

the calibration nip.

18.  The process i accordance with claim 15, further comprising reeling the web after -

the calibration.

19.  The process in accordance with claim 15, wherein the second wide nip is formed
in part by a second back pressure surface, and the back pressure surface and the second

back pressure surface are arranged to act on opposite surfaces of the web.

20.  The process in accordance with claim 19, turther comprising heating the back

pressure surface and the second back pressure surface.

21.  The process in accordance with claim 20, wherein the heating comprises heating

a surface of the back pressure surface and a surface of the second back pressure surface

with one of eddy currents and infrared radiation.
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22.  The process in accordance with claim 20, wherein the heating comprises feeding

a heat transfer medium to the back pressure surface and the se'con‘d back pressure

surface.
'23.  The procéss in accordance with claim 15, wherein the moisture is applied to the

web entering the wide nip m an amount that corresponds to moisture losses in the web

due to passing through the wide nip.
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