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Description

Field of the invention

[0001] The invention relates to a device for applying
an embossing pattern to a web of tissue paper and a
method of applying embossing with ply bonding to a tis-
sue paper web.

Technical background

[0002] There is a number of ways of applying an em-
bossing pattern to tissue paper. The most common are
point to point, structured embossing or double emboss-
ing random laminate. In each of these cases, the em-
bossing pattern is applied by use of one or more steel
rollers in combination with rubber rollers. The rubber
rollers have a yielding surface. A raised embossing pat-
tern on the steel roller elastically presses into the rubber
roller so that the tissue paper fed between the rubber
roller and the steel roller is imparted an embossing pat-
tern into the sheet. Both sheets are thus embossed and
are normally clued together. Alternatively, it is possible
to emboss both plies of tissue paper together. In the lat-
ter case, it is necessary to use adhesive as the bonding
agent.

[0003] Embossingrollers are quite expensive. If there
are several individual embossing designs which should
be used in a batch-wise manner, one needs to keep sev-
eral sets of expensive rollers. Moreover, on wide width
machines, the embossing rollers can have a weight of
several tons in order to try to overcome the bending
pressure of the roller at high speed. Therefore, it takes
a considerable time in the range of several working days
in order to change each set of roller. Moreover, despite
of the weight of the embossing rollers of several tons, a
flexing of the rollers can often not be avoided and hence
uneven pressure of the embossment and lamination.
This compromises the outer appearance of the em-
bossed product. Finally, if part of the roller gets dam-
aged, it is necessary to replace the full roller.

Summary of the invention

[0004] Itis the object of the invention to provide a de-
vice for applying an embossing to a web of tissue paper
which improves the evenness of the embossment in the
product and reduces down time when changing the roll-
er.

[0005] This object is solved by a device for applying
an embossing to a web of tissue paper with the features
of claim 1 and a method of applying embossing with ply
bonding to a tissue paper web with the features of claim
11.

[0006] It is the general concept of the invention to
combine a full width anvil roller and a plurality of small
width embossing rollers to form an embossing unit.
Each of the plurality of small width embossing rollers is
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rotationally movable around a rotational axis which runs
parallel to a rotational axis of the anvil roller. The em-
bossing rollers have a width which is substantially small-
er than that of the anvil roller. Therefore, instead of using
a big size embossing roller, a plurality of small size roll-
ersis used. These small size rollers have a considerably
smaller weight which facilitates the handling of the indi-
vidual rollers. Finally, each embossing roller can be in-
dividually positioned against the anvil roller. This allows
to compensate for flexing of the anvil roller and for wear
of the anvil roller or each individual embossing roller.
This opens up the possibility to obtain a product with a
high evenness of the embossment regardless the posi-
tion of the embossing roller relative to the width of the
anvil roller.

[0007] Moreover, the embossing rollers can be pro-
vided with a raised embossing pattern and with a series
of teeth cut into the embossing pattern. With this con-
figuration it is possible to apply a decorative embossing
and aply-bonding to a tissue paper web at the same
time. The aforementioned possibility to individually po-
sition each embossing roller against the anvil roller also
makes it possible to obtain over the whole width of the
web a ply bonding quality of the tissue paper web which
is within small manufacturing tolerances.

[0008] Preferred embodiments of the invention are
described in the dependant claims.

[0009] According to a preferred embodiment, the em-
bossing pattern further comprises a series of teeth cut
into them so that by use of a pressure, the two plies of
tissue paper are mechanically bonded together. In that
case, the inventive device serves a double function
namely to apply an embossing and produce ply bonding
to the tissue paper substrate.

[0010] Preferably, the anvil roller is at least partially
coated with a material with a rubber hardness between
90 and 95 shore A. This rubber hardness has been
found to achieve excellent results in combination with
steel embossing rollers.

[0011] Ina preferred embodiment, the embossingroll-
ers are positioned side-by-side with a small gap in be-
tween and are suspended by a girder fixed to the ma-
chine frame of the device. The embossing rollers with
the small gap in between act like a full width roller with
the above discussed advantages as regards the im-
proved product quality and handling of the embossing
rollers. Moreover, they can be fixed in line to a common
element of the machine frame. By suspending the em-
bossing roller units by a girder fixed to the machine
frame of the device, the fixation of the embossing roller
units is easy accessible in order to exchange individual
embossing roller units.

[0012] To this end, it has been found to be advanta-
geous that the embossing rollers are held by brackets
hooked into the girder. When changing embossing roll-
ers, an embossing roller unit consisting of the emboss-
ing roller and the bracket can easily be removed from
the girder and a replacement embossing roller unit is
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then hooked into the girder. Additionally, a locking de-
vice could be provided for fixing the bracket of an indi-
vidual embossing roller unit to the girder.

[0013] According to a preferred embodiment, each of
the embossing rollers cooperates with the device for
pressing the embossing roller with a predetermined
pressure against the anvil roller. This is the easiest way
to ensure that the embossing of the tissue paper sub-
strate is as even as possible over the width of the web.
[0014] A predetermined pressure can be achieved by
providing a hydraulically or pneumatically expandable
positioning means. This positioning means exerts a pre-
determined pressure force on each embossing roller so
that each embossing roller presses with a predeter-
mined force against the anvil roller.

[0015] According to a preferred embodiment, the de-
vice further comprises a pressure limiting means in or-
der to preset a minimum pressure between each em-
bossing roller and the anvil roller. This measure serves
to ensure a sufficient embossing effect or ply bonding
under all possible working conditions of the pressure de-
vice. This minimum pressure is also exerted in case that
the device for pressing fails.

Brief description of the drawings

[0016] Inthe following, a preferred embodiment of the
invention will be described with reference to the accom-
panying drawings, in which:

Fig 1 is a schematic view of a preferred embodiment
of the inventive embossing device;

Fig 2 represents a sectional side view of a single
embossing roller unit fixed to the machine
frame and cooperating with a anvil roller; and

Fig. 3  represents a view of an operation panel in or-

der to simplify a possible operation of a pres-
sure device of the embossing device.

Detailed description of a preferred embodiment

[0017] In the following description, identical or similar
elements will be designated throughout the figs. with the
same reference numerals.

[0018] Fig. 1 gives a schematic, three dimensional
view of the inventive device 10. A tissue web 12 passes
between an anvil roller 14 rotated in rotational direction
A and a plurality of embossing rollers 16 which run
against the anvil roller 14. The anvil roller is covered with
rubber of a rubber hardness between 90 and 95 shore
A hardness. As a possible rubber material, hypaloy rub-
ber can be used. The anvil roller is mounted above the
machine on two bearings located in the end frames of
the machine.

[0019] The embossing roller units are mounted above
the anvil roller 14 so that they are in contact with it. The
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mounting of the embossing rollers will be discussed in
more detail below. As can bee seen from fig. 1, there
are three anvil roller units mounted above the anvil roller
14. However, the number of embossing rollers accord-
ing to fig. 1 is only an example and a different number
of embossing roller units can be used.

[0020] The embossing roller units consist of small
steel rollers 16 which are engraved with the design to
be embossed. Moreover, the raised embossed pattern
can have a series of teeth cut into them so that by ap-
plying pressure between the embossing rollers 16 and
the anvil roller 14, two plies of tissue web material can
be mechanically bonded together.

[0021] The embossing rollers run on bearings 18 as
can be best seen from fig. 2.

[0022] As canbe seenfromfigs. 1 and 2, the emboss-
ing roller unit comprises a bracket 22 which serves to
mount the unit to a girder 20 of the machine frame. More-
over, there is a locking screw 24 cooperating with a lock-
ing plate 26 in order to fix the embossing roller unit once
hooked into the flange of the girder 20 in place. Moreo-
ver, the embossing roller unit comprises a frame ele-
ment 28 which is pivotally attached to bracket 22 via a
pivot pin 30 and holds the shaft 32 of the embossing
roller 16. The embossing roller 16 further comprises a
knurled wheel 34 on which the raised embossing pattern
and, optionally, teeth are provided on its circumferential
surface.

[0023] As mentioned above, the bracket 32 is pivotally
mounted to the frame element 28 via a pivot pin 30. In
order to define the position of the bracket relative to the
frame element, a tension spring 36 is provided between
the frame element 28 and the bracket 22. Moreover, the
frame element 28 and the bracket 22 have slanted sur-
faces 38 which cooperate together to allow an exact po-
sitioning of the embossing roller 16 relative to the anvil
roller 14.

[0024] Each embossing roller unit can be hydraulical-
ly controlled as to adjust pressure to each individual unit.
This is achieved by means of an expandable means 40
which, for easy illustrative purposes, is depicted as a
tube or cushion in fig. 2. Increasing the pressure inside
the cushion 40 forces the frame element 28 to move
away from the girder 20 so that the embossing roller 16
moves towards the anvil roller 14. If the embossing roller
16 is already in abutting contact with the anvil roller 14,
the pressure within the cushion 40 corresponds to the
pressure exerted by the embossing roller 16 on the anvil
roller 14.

[0025] Ifthe cushion 40 expands, the bracket 22 rides
down the slanted surface 38 of the frame element 28 so
that the distance between afirst surface 42 on the brack-
et 22 which is facing towards a second surface 42 on
the frame element 28 increases. This effect is used to
preset a minimum pressure exerted by the embossing
roller 16 on the anvil roller 14. Even in case of a failing
of the cushion 40 due to a failing of the hydraulic or pneu-
matic system feeding the pressure in the cushion 40,
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the pressure cannot fall short of a minimum pressure.
This minimum pressure is predetermined by adjustment
the pressure adjusting screw 46 by which a minimum
distance between the first surface 42 and second sur-
face 44 is always maintained.

[0026] In operation, a user sets on a suitable opera-
tion panel 48 the pressure gauge to e.g. 1 bar and then
brings the pressure adjusting screw up by hand until
hand tight. Then, the pressure adjusting screw can be
locked in that position. Once running, a recommended
pressure setting can be set. Under normal operating
conditions, this recommended pressure setting could be
between 1 bar and 2.5 bar which the operator can read
from the manometer display 50. Therefore, the pressure
adjusting screw is used to preset a setting pressure,
whereas the running pressure is achieved via the pneu-
matic or hydraulic pressure system feeding the cushion
40.

[0027] Each embossing roller has normally, but not
exclusively, two product roll widths. The brackets of
each neighbouring embossing roller unit abut each oth-
er so as to minimize the gap between each embossing
roller imprint. Typically, there will be a 30mm gap be-
tween each emboss roller. Each embossing roller unit
is on a flexible mount which can move laterally so as to
accommodate uneven wear in the roller surface. Each
unit can be hydraulically or pneumatically controlled so
as to adjust pressure to each individual unit. This means
that wear and anvil roller flexing can be compensated
for easily.

[0028] The embossing technique utilises an existing
system of ply bonding wheels. These are mounted on
the machine between the normal emboss section and
the perforation head.

[0029] Instead of having a large steel embossing roll-
er, there are several small steel rollers engraved with
the desired embossing design. Each roller can be hy-
draulically or pneumatically placed against the anvil roll-
er at bearing pressures so as to follow any bending con-
tours of the anvil roll when running at speed. This results
in a uniform emboss distributed evenly across the web.
Itis possible to exchange the individual embossing roller
units so that a multitude of different embossing patterns
can be applied across a single tissue web. Further, it is
possible to put a patterned embossing design on either
flat tissue substrate or on previously embossed tissue
substrate. Moreover, when using a raised embossing
pattern with a series of teeth, the two plies are mechan-
ically bonded together at the same time.

[0030] If one small roller becomes worn or becomes
damaged, then it can be easily and cheaply replaced.
When changing and setting up the edge embossing
units, the pressure in the pneumatic tube is released and
the locking screw and pressure adjusting screw are
loosened so that the brackets can be easily lifted out of
the attachment flange of the girder. Then, a replacement
unit is hooked onto the flange of the girder and locked
in place by means of the locking screw and the locking
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plate correctly fitted und the locking screw. Then, the
pressure is set to the predetermined setting pressure
and the adjusting screw is tightened until hand tight and
then locked. Then, the embossing roller unit can be
pressurised again and is ready for use.

[0031] The inventive device provides a considerable
number of key savings. The set of rollers can be sup-
plied at a lower price and, if a roller is damaged , then
just one small roller has to be replaced. Moreover, the
exchange of rollers either in case of damage or in case
of changing the desired embossing pattern requires a
considerably shorter down time. Finally, the provision if
individual embossing roller units can accommodate un-
even wear in the roller surface so that the frequency of
occurrence of down times is further reduced.

[0032] The inventive device provides a high product
quality due to a small tolerance of a preset pressure be-
tween each embossing roller and the anvil roller. This
contributes to improve the product quality, especially
with respect to a decorative embossing, and to minimize
rejects.

Claims

1. Device (10) for applying an embossing to a web of
tissue paper (12), comprising:

- afull width anvil roller (14); and

- aplurality of small width embossing rollers (16)
which are rotationally movable around rotation-
al axes which run parallel to a rotational axis of
the anvil roller (14); wherein

- each embossing roller (16) has a width which
is substantially smaller than the width of the an-
vil roller (14); and

- each embossing roller (16) can be individually
positioned against the anvil roller (14).

2. Device according to claim 1, wherein the emboss-
ing rollers (16) have a raised embossing pattern on
their circumferential surface.

3. Device according to claim 2, the embossing pattern
further comprising a series of teeth cut into them.

4. Device according to any of the preceding claims,
wherein the anvil roller (14) is at least partially coat-
ed with a material with a rubber hardness between
90 and 95 shore A.

5. Device according to one of preceding claims,
wherein the embossing rollers (16) are positioned
side-by-side with a small gap in between and are
suspended by a girder (20) fixed to the machine
frame of the device (10).

6. Device according to claim 5, wherein the emboss-
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ingrollers (16) are held by brackets (22) hooked into
the girder (20).

Device according to one of the preceding claims,
wherein each of the embossing rollers (16) cooper-
ates with the device (40) for pressing the embossing
roller (16) with a predetermined pressure against
the anvil roller (14).

Device according to claim 7, wherein the device for
pressing comprises a pneumatically or hydraulically
expandable positioning means (40).

Device according to claim 7 or claim 8, further com-
prising a pressure means (46) in order to preset a
minimum pressure between each embossing roller
(16) and the anvil roller (14).

Method of changing embossing rollers in a device
according to claim 6 and comprising the steps:

- unlocking a locking device between the bracket
of an individual embossing roller unit and the
girder of the machine frame;

- removing the embossing roller unit;

- hooking areplacement embossing roller unitin-
to the girder of the machine frame; and

- locking the bracket of the replacement emboss-
ing roller unit to the girder.

Method of applying embossing with ply bonding to
a tissue paper web comprising the steps:

- combining two plies of tissue web;

- passing the combined tissue web between a full
width anvil roller and a set of small width steel
embossing rollers with a raised embossing pat-
tern and with a series of teeth cut into the em-
bossing pattern; wherein

- the small width steel embossing rollers are
pressed with a predetermined pressure against
the anvil roller.
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