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(57) Abréegée/Abstract:

The Invention relates to a moistening arrangement of a multiple-nip calender (1), by means of which a fibore web (W) to be
calendered in a multiple-nip calender Is moistened, the multiple-nip calender comprising a set of rolls (2) with roll nips (N) between
the rolls, at least one of the rolls being a reversing nip and the moistening arrangement including a roll means (3) for moistening the
fibre web. The roll means Is located In a pocket (/) adjacent to the line (L) of the aligned set of rolls, the pocket being formed by a
space defined by the fibre web (W), one idle roll (5) In the set of rolls and said roll means (3), the fibre web contacting said roll in the
set of rolls at two locations, In roll nips located on opposite sides of the roll mantle when viewed from the longitudinal axis of the roll,
and circulating around the roll means (3). The fibre web (W) contacts said roll in the set of rolls preferably in the roll nip Immediately

preceding the reversing nip (N;N3). The roll means (3) comprises a damping unit (33) and rolls (32) guiding the fibre web (W)
relative to the damping unit.
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(54) Title: MOISTENING ARRANGEMENT OF MULTIPLE-NIP CALENDER

(57) Abstract: The invention relates to a
moistening arrangement of a multiple-nip
calender (1), by means of which a fibre
web (W) to be calendered in a multiple-nip
calender is moistened, the multiple-nip
T calender comprising a set of rolls (2) with roll
nips (N) between the rolls, at least one of the
rolls being a reversing nip and the moistening
arrangement including a roll means (3) for
moistening the fibre web. The roll means is
located in a pocket (7) adjacent to the line (L)
of the aligned set of rolls, the pocket being

33a formed by a space defined by the fibre web
T (W), one idle roll (5) in the set of rolls and

said roll means (3), the fibre web contacting
said roll in the set of rolls at two locations, in
roll nips located on opposite sides of the roll
mantle when viewed from the longitudinal
axis of the roll, and circulating around the
roll means (3). The fibre web (W) contacts
said roll in the set of rolls preferably in the
roll nip immediately preceding the reversing
nip (N;N3). The roll means (3) comprises a
damping unit (33) and rolls (32) guiding the
fibre web (W) relative to the damping unit.



CA 02500106 2005-03-22

WO 2004/044315 A1 | [HINVA!R DU DA 10 0 0T AR AT O R

SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, Fortwo-letter codes and other abbreviations, refer to the "Guid-
GN, GQ, GW, ML, MR, NE, SN, TD, TG). ance Notes on Codes and Abbreviations” appearing at the begin-

Published: ning of each regular issue of the PCT Gagzette.

—  with international search report



10

15

20

25

30

35

CA 02500106 2005-03-22

WO 2004/044315 PCT/FI12003/000852

Moistening arrangement of multiple-nip calender

The invention relates to a moistening arrangement of a multiple-nip calender as
defined in the preamble of claim 1.

Multiple-nip calenders comprise a plurality of nips formed between the polymer roll
and the heated steel roll. While passing between the roll nips, the fibre web is
calendered at its surface. Should it be desirable to calender both sides of the fibre
web with a multiple-nip calender disposed in one frame, a “reversing nip”
comprising two successive polymer rolls must be provided in the multiple-nip
calender. The calendered fibre web should have as equal quality as possible both in
the lateral and the longitudinal direction of the fibre web, and the fibre web
consequently requires moistening both before entering the multiple-nip calender and
while proceeding in the multiple-nip calender. Usually 1 to 4 fibre web damping
units are disposed in a multiple-nip calender, the number of damping units
depending principally on the number of nips in the calender and on the fact whether
the calender has been disposed in one or two frames. With an increase of the
number of roll nips in multiple-nip calenders, the fibre web will require increased
damping. A reversing nip also requires increased damping of the fibre web, because
both sides of the fibre web will require damping: usually damping is carried out in
multiple-nip calenders equipped with a reversing nip just before the fibre web enters
the multiple-nip calender, before the reversing nip. Damping that takes place before
the reversing nip is usually performed by means of a damping unit disposed in “a
pocket” between the output roll and the set of rolls. In multiple-nip calenders, the
set of rolls 1s usually placed within a very narrow area, and for the fibre web to be
efficiently moistened in the pocket, the number of damping units must be increased.
The narrow pocket cannot accommodate very large and efficient damping units,
because 1t already accommodates the crown variation means of the idle roll, and
also auxiliary means such as steam boxes, in addition to the piping of the fibre web
damping unit. Any attempts to solve the problem by enlarging the pocket with the
output roll transterred further away from the line of the aligned set of rolls would
risk generating vibrations caused by the increased torque of the output roll.

The purpose of the invention is to eliminate the prior art shortcomings described
above. Consequently, the chief purpose of the invention is to provide a fibre web
moistening arrangement in a multiple-nip calender equipped with a reversing nip,



10

15

20

25

30

35

CA 02500106 2005-03-22

WO 2004/044315 PCT/FI12003/000852

the moistening arrangement allowing for efficient location of the damping unit in
the pocket of the multiple-nip calender.

The invention has the additional purpose of decreasing the number of fibre web
damping units in multiple-nip calenders.

The moistening arrangement defined in claim 1 achieves the purposes mentioned
above.

The damping arrangement of a multiple-nip calender of the invention, by means of
which a fibre web to be calendered in a multiple-nip calender is moistened,
comprises a set of rolls with roll nips between the rolls. The damping arrangement
includes a roll means for damping the fibre web, which is located in a pocket
adjacent to the line of the aligned set of rolls, the pocket consisting of a space
defined by the fibre web, one of the idle rolls in the set of rolls and said roll means.
The fibre web contacts this roll in the set of rolls at two locations, approximately at
roll nips located on opposite sides of the roll mantle, viewed from the longitudinal
axis of the roll, and the fibre web also circulates around the roll means. The roll
means comprises a damping unit and also rolls guiding the fibre web relative to the
damping unit. In a preferred embodiment, the fibre web touches this roll in the set
of rolls 1n the roll nip located immediately before the reversing nip.

In this application, a reversing nip implies the roll nip formed between two
polymer-coated rolls.

The mvention is based on the fundamental idea of the output roll in a multiple-nip
calender being replaced with a roll means, which comprises two guide rolls with
relatively small diameter on each side of the frontal face of the damping unit (the
surface through which water is sprayed). In this manner, an efficient and relatively
large-sized damping unit.can be accommodated in the otherwise narrow pocket of a
multiple-nip calender. In a preferred embodiment of the invention, the guide rolls
consist of a plurality of successive roll sections.

The moistening arrangement of the invention achieves several advantages over
corresponding prior art arrangements for fibre web damping. Thus the nip
vibrations of the set of rolls are reduced when an output roll with relatively large
diameter 1s replaced with guide rolls having significantly smaller diameter and bulk,
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which are located in the damping roll means. There is no need to enlarge the pocket
by transferring the output roll further out from the nip rolls, and thus increased nip
vibrations are further avoided. A large-sized and efficient damping unit receivable
in the pocket allows for a reduced number of damping units, resulting in a smaller
number of piping and device units within the narrow roll area. The service distances
to the set of rolls can also be maintained.

The mvention is described below with reference to the accompanying figure 1.

Figure 1 shows schematically a set of rolls 2 in a multiple-nip calender 1, viewed
directly from the end of the set of rolls. For the sake of clarity of the figure, the
multiple-nip calender is shown in the figure devoid of the calender frame, the fibre
web guide rolls, the load compensating means of the idle rolls, the upper and lower
roll loading means and auxiliary means such as steam boxes. The multiple-nip
calender illustrated in the figure is conventional with respect to these structures.

The set of rolls 2 of the multiple-nip calender 1 of figure 1 comprises six rolls. The
outside of the set of rolls is located on the left of the central line L of the set of rolls,
whereas the inside of the set of rolls is located on the right side. Consequently, the
fibre web enters the set of rolls from the inside of the set of rolls and leaves the set
of rolls to the outside. Both the uppermost and the lowermost roll 4:4’ and 4:4” are
equipped with hydraulic loading means within the roll for control of the nip
pressure 1n the set of rolls and also for control of the nip pressure profile. Idle rolls
J, 1.e. rolls 5°..5”” are alternatingly water-heated steel rolls with a hard surface and
polymer-coated rolls. Polymer-coated rolls are thus rolls 4°, 5, 5°*°, 4”, and steel
rolls are rolls 5° and 5””. The ends of the idle rolls 5 comprise hydraulic roll crown
variation means, which serve for complete or partly compensating roll crowning
caused by the inherent roll mass and by the auxiliary means at the roll ends, in order
to maintain the desired nip pressure profile of the multiple-nip calender. The crown
variation means have a design that is conventional per se, such means being
described e.g. in “Wochenblatt fiir Papierfabrikation, Heft 23/24 1997 and in other
literature 1n the field. The set of rolls 2 exemplified in the figure comprises five roll
nips N, of which the central nip N;N3 is a “reversing nip” for control of a single-
sided fibre web. The idle rolls 5” and 5°*” on different sides of the reversing nip are
both polymer rolls. The line L of the set of rolls, i.e. the line L passing through the
central point of the rolls in the set of rolls, is in a substantially vertical position. The
roll nips N:N2, N;N4 and N;N5 are preceded by output/spreading rolls 6 in the
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calender, these rolls serving to spread the fibre web and to act on the period over
which the heat of the thermo-roll acts on the fibre web before the fibre web reaches
the following roll nip. In addition, these output/spreading rolls are used for
removing folds on the fibre web. The spreading/output rolls 6 also equalise the
distance between two successive roll nips over which the fibre web W travels in the
machine cross- direction. The output roll located before the reversing nip N;N3 has
been replaced with a roll means 3. In this roll means 3, the same frame 31
comprises attached fibre web damping unit 33 and guide rolls 32 steering the fibre
web relative to the damping unit. The guide rolls 32 have a diameter notably smaller
than that of the spreader rolls 6. Each guide roll 32 consists of “sectional rolls”,
which are formed by short successive guide rolls mounted in the same frame and
having identical diameters. The guide rolls 32 are disposed relative to the damping
unit 33 so that the surface of the fibre web W passes in the vicinity of the frontal
face 33a of the damping unit, the water jets being fed through this frontal face. The
damping unit 33 may have a design that is conventional per se, such as a design
with two nozzle rows on the frontal face of the damping unit, each nozzle row
comprising a plurality of small nozzles. Small water droplets are conducted through
the nozzles so as to moisten the fibre web surface passing in the vicinity of the
frontal face. For a more detailed description of the design of the damping units, we
refer to prior art and to the applicant’s damping unit of the range VIBAir Tech ™,
for istance.

A roll means 3 of the kind described above is located in the pocket 7 adjacent to the
set of rolls 2. The pocket 1s formed in a space where the fibre web contacts the idle
roll 57 (the mantle of the idle roll) in roll nips N;N2 and N;N3 and circulates around
the roll means 3 via the guide rolls 32; 32’ and 32:32”. The roll means 3 is at a
suitable distance from the line L of the aligned set of rolls. The roll nips N;N2 and
N;N3, m which the idle roll 5 1s closest to the adjacent idle rolls 5’ and 5°°, are
located roughly on opposite sides of the mantle of the idle roll 57, viewed from the
longitudinal axis of the idle roll. The roll nip N; N3 is a “reversing nip”, which is
located between two polymer-coated idle rolls 5 and 5°°°. The roll nip N2, in turn,
1s located between the heated thermo-roll 5’ (steel-coated idle roll) and the polymer-
coated 1dle roll 5”.

Placing a roll means 3 comprising a damping unit 31 of the kind described above in
the pocket 7 to replace the spreader roll, which is usually located in this pocket,
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yields the appreciable advantage of allowing the damping unit and also its
moistening performance to be adequately dimensioned.

The performance of the damping unit 1s usually directly proportional to the area
through which water 1s sprayed (frontal face). Should the same pocket
accommodate both an output roll and a damping unit, beside other auxiliary means
in the pocket and also load compensating means, the damping unit would have to be
dimensioned with smaller size and lower output, which would require an increased
number of damping units. Optionally, the pocket 7 could be given a larger size by
transferring the output roll 6 outwardly from the line L of the set of rolls, however,
this would risk causing problems due to vibrations, which are generated by the
increased torque of the guide roll and exerted on the frame of the multiple-nip
calender.

One single moistening arrangement of the invention has been described above, yet it
1s obvious to those skilled in the art that the invention can be implemented in many
other ways as well, without departing from the scope of the inventive idea defined
in the claims. The arrangement of the invention can thus be used also in multiple-
nip calendars with a divided frame. In such multiple-nip calenders, the fibre web
requires damping, because the fibre web tends to dry over the web feeding from the
first part to the second part of the set of rolls.
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Claims

1. Moistening arrangement in a multiple-nip calender (1) for moistening a fibre web
(W) to be calendered in a multiple-nip calender, the multiple-nip calender
comprising a set of rolls (2) with roll nips (N) between the rolls, the moistening
arrangement including a roll means (3) that moistens the fibre web and 1s located 1n
a pocket (7) adjacent to the line (L) of the set of rolls, the pocket being formed by a
space defined by the fibre web (W), one of the idle rolls (5) in the set of rolls and
said roll means (3), the fibre web contacting said roll in the set of rolls at two
locations, approximately in roll nips on opposite sides of the roll mantle, when
viewed from the longitudinal axis of the roll, and circulating around the roll means
(3), characterised 1n that the roll means (3) comprises a damping unit (33) and rolls
(32) guiding the fibre web (W) relative to the damping unit.

2. Moistening arrangement as defined in claim 1, characterised in that the fibre
web (W) contacts said roll in the set of rolls in the roll nip located immediately
before the reversing nip (N; N3).

3. Moistening arrangement as defined in any of the preceding claims, characterised
in that the line (L) of the set of rollers 1s advantageously vertical or at an angle to
the horizontal plane.

4. Moistening arrangement as defined in any of the preceding claims, characterised
in that the roll means (3) comprises a frame, to which a damping unit (31) and rolls
(32) guiding the fibre web relative to the damping unit are attached.

5. Moistening arrangement as defined in any of the preceding claims, characterised
in that the roll means comprises two guide rolls (32), which are located on each side
of the frontal face (33a) of the damping unit, in parallel with the longitudinal axis of
the damping unit.

0. Moistening arrangement as defined in any of the preceding claims, characterised
in that the guide rolls (32) consist of a plurality of successive roll sections.
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