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Description

Field of the Invention

[0001] The invention relates to a fibrous product, es-
pecially tissue paper product, non-woven product or a
hybrid thereof, and preferably hygiene and cleaning prod-
uct with the pre-characterizing features of claim 1. The
invention also relates to an embossing roll for producing
such a fibrous product and to a device and method for
producing such fibrous products.

Background of the Invention and Prior Art

[0002] Hygiene or wiping products primarily include all
kinds of dry-creped tissue paper, wet-creped paper,
TAD-paper (Through Air Drying) paper manufactured by
the UCTAD process (Uncreped TAD), by the Atmos proc-
ess (Voith) or by the NTT process (Metso) and cellulose
or pulp-wadding or all kinds of non-wovens, or combina-
tions, laminates or mixtures thereof. Typical properties
of these hygiene and wiping products include the relia-
bility to absorb tensile stress energy, their drapability,
good textile-like flexibility, properties which are frequently
referred to as bulk softness, a higher surface softness
and a high specific volume with a perceptible thickness.
A liquid absorbency as high as possible and, depending
on the application, a suitable wet and dry strength as well
as an appealable visual appearance of the outer prod-
uct’s surface are desired. These properties, among oth-
ers, allow these hygiene and wiping products to be used,
for example, as cleaning wipes such as paper or non-
woven wipes, windscreen cleaning wipes, industrial
wipes, kitchen paper or the like; as sanitary products such
as for example bathroom tissue, paper or non-woven
handkerchiefs, household towels, towels and the like; as
cosmetic wipes such as for example facials and as ser-
viettes or napkins, just to mention some of the products
that can be used. Furthermore, the hygiene and wiping
products can be dry, moist, wet, printed or pretreated in
any manner. In addition, the hygiene and wiping products
may be folded, interleaved or individually placed, stacked
or rolled, connected or not, in any suitable manner.
[0003] Due to the above description, the products can
be used for personal and household use as well as com-
mercial and industrial use. They are adapted to absorb
fluids, remove dust, for decorative purposes, for wrap-
ping or even just as supporting material, as is common
for example in medical practices or in hospitals.
[0004] If tissue paper is to be made out of pulp, the
process essentially comprises a forming that includes a
box and a forming wire portion, and a drying portion (e.g.
through air drying or conventional drying on a yankee
cylinder). The production process also usually includes
the crepe process essential for tissues and, finally, typi-
cally a monitoring and winding area.
[0005] Paper can be formed by placing the fibers, in
an oriented or random manner, on one or between two

continuously revolving wires of a paper making machine
while simultaneously removing the main quantity of water
of dilution until dry-solids contents of usually between 12
and 35% are obtained.
[0006] Drying the formed primary fibrous web occurs
in one or more steps by mechanical and thermal means
until a final dry-solids content of usually about 93 to 97%
has been reached. In case of tissue making, this stage
is often followed by the crepe process which crucially
influences the properties of the finished tissue product in
conventional processes. The conventional dry crepe
process involves creping on a usually 4.0 to 6.5 m diam-
eter drying cylinder, the so-called yankee cylinder, by
means of a crepe doctor with the aforementioned final
dry-solids content of the raw tissue paper. Wet creping
can be used as well, if lower demands are made of the
tissue quality. The creped, finally dry raw tissue paper,
the so-called base tissue, is then available for further
processing into the paper product for a tissue paper prod-
uct.
[0007] Instead of the conventional tissue making proc-
ess described above, the use of a modified technique is
possible in which an improvement in specific volume is
achieved by a special kind of drying which leads to an
improvement in the bulk softness of the tissue paper.
This process, which exists in a variety of subtypes, is
termed the TAD (Through Air Drying) technique. It is char-
acterized by the fact that the "primary" fibrous web that
leaves the forming and sheet making stage is pre-dried
to a dry-solids content of about 80% before final contact
drying on the yankee cylinder by blowing hot air through
the fibrous web. The fibrous web is supported by an air-
permeable wire or belt or TAD-fabric and during its trans-
port is guided over the surface of an air-permeable ro-
tating cylinder drum, the so-called TAD-cylinder. Struc-
turing the supporting wire or belt makes it possible to
produce any pattern of compressed zones broken up by
deformation in the moist state, also named moulding, re-
sulting in increased mean specific volumes and conse-
quently leading to an increase of bulk softness without
decisively decreasing the strength of the fibrous web.
[0008] To produce multi-ply tissue paper products,
such as handkerchiefs, bathroom paper, towels or
household towels, an intermediate step often occurs with
so-called doubling in which the base tissue in the desired
number of plies is usually gathered on a common multi-
ply mother reel.
[0009] The processing steps from the base tissue that
has already been optionally wound up in several plies
are used in processing machines (converting machines)
which include operations such as unwinding the base
tissue, repeated smoothing of the tissue, printing, em-
bossing, to an extent combined with full area and/or local
application of adhesive to produce ply adhesion of the
individual plies to be combined together as well as lon-
gitudinal cut, folding, cross cut, placement and bringing
together a plurality of individual tissues and their pack-
aging as well as bringing them together to form larger
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surrounding packaging or bundles. Such processing
steps may also include application of substances like
scents, lotions, softeners or other chemical additives.
The individual paper ply webs can also be pre-embossed
and then combined in a nip of rolls according to the em-
bossing methods known in the art. Any embossing can
lead to embossed elements all having the same height
or to embossing elements having different heights. Ply
bonding, e.g. by mechanical or by chemical means are
other well-known methods mainly used for hankies, nap-
kins and bathroom tissues and household towels.
[0010] The term "embossing" is not restricted to a proc-
ess of mechanically amending the physical structure of
a tissue paper in the converting part of tissue manufac-
turing. The term "embossing" also includes any amend-
ments of the physical structure of a base tissue paper in
the forming or drying part of tissue manufacturing by us-
ing structurized sieves, or fabrics, of felts, or belts, or
blades (e.g. in line with the Atmos-process, the NTT-
process or the CPN-process).
[0011] A well-known technique to increase the thick-
ness of a paper product is to emboss the paper web. An
embossing process may be carried out in the nip between
an embossing roll and an anvil roll. The embossing roll
can have protrusions on its circumferential surface lead-
ing to so-called embossed depressions in the paper web
or it can have depressions in its circumferential surface
leading to so-called embossed protrusions in the paper
web.
[0012] Anvil rolls may be softer than the corresponding
embossing roll and may consist of rubber, such as natural
rubber, or plastic materials, paper or steel.
[0013] For manufacturing multi-ply tissue products, es-
pecially bathroom tissue and household tissue, three
main manufacturing methods for embossing and adhe-
sively bonding of the plies have been established. These
are Goffra Incolla/spot embossing, DESL (Double Em-
bossing Single Lamination)/Nested, and Pin-to-Pin/Foot-
to-Foot. Other methods for manufacturing multi-ply tis-
sue products are based on a mechanical ply-bonding
process without using adhesives, e.g. by mechanical
compression of the plies. Before ply-bonding the plies
are often embossed in nips of an embossing roll and an
anvil roll.
[0014] In the first mentioned manufacturing method,
Goffra Incolla, a first web is directed through the nip be-
tween an embossing roll and an anvil roll. In this nip the
web is provided with an embossing pattern. Thereafter,
an application roll applies adhesive to those parts of the
first web at which there are protruding embossing ele-
ments in the embossing roll. The adhesive is transported
from an adhesive bath via an adhesive transfer roll to the
application roll. A second web is transported to the first
web and adhesively bonded to the first web in the nip
between the so-called marrying roll and the embossing
roll. The adhesive bonding takes place at those portions
at which the adhesive was applied.
[0015] The second manufacturing method

(DESL/Nested) is very similar to the above-described
Goffra Incolla method. It comprises an additional pair of
rolls consisting of a second embossing roll and a second
anvil roll. The additional pair of rolls serves to emboss
the second web before it is adhesively bonded to the first
web using the marrying roll. Typically, the additional pair
of rolls is placed close to the first pair of rolls and the
marrying roll. Especially when using the so-called Nest-
ed-method such close arrangement is important. The
Nested-method can be considered as a special case of
the general DESL-manufacturing method. For the Nest-
ed-method the embossing elements of the first emboss-
ing roll and the embossing elements of the second em-
bossing roll are arranged such that the embossed ele-
ments of the first embossed ply and the embossed ele-
ments of the second embossed ply fit into each other
similar to a gearing system. This serves to achieve a
mutual stabilization of the two plies. However, for the
DESL manufacturing method such correlation between
the embossed elements of the first, upper ply and the
second, lower ply, does not have to apply. Nevertheless,
in a literature the term DESL is often used synonymous
to a Nested-method.
[0016] The third manufacturing method (Pin-to-
Pin/Foot-to-Foot) is similar to the DESL method. By
means of two pairs of rolls both the upper ply and the
lower ply are embossed, respectively. Adhesive is ap-
plied onto the embossed protrusions of the first ply. The
ply bonding however, is not achieved by means of a mar-
rying roll as in the DESL method but is achieved directly
by means of the protruding embossing elements of the
second embossing roll. In order to achieve this, an exact
adjustment of the width of the gap between the first em-
bossing roll and the second embossing roll is required,
which is mainly defined by the individual thickness of both
webs (upper ply and lower ply). Further, the embossing
rolls have to be designed such that at least some of the
protruding embossing elements of both rolls face each
other. This is the reason why the terminology Pin-to-Pin
or Foot-to-Foot embossing is used.
[0017] All above described methods have the following
common features: the first embossing roll is formed of a
hard material, usually metal, especially steel, but there
are also known embossing rolls made of hard rubber or
hard plastics materials. The embossing rolls can be a
male roll having individual protrusions. Alternatively, the
embossing roll can be a female roll with individual em-
bossing depressions.
[0018] The anvil roll typically has a rubber coating.
However, structurized anvil rolls, especially rolls made
of paper, rubber or plastics materials or steel are also
known.
[0019] The applicator roll for adhesive is usually also
a rubber roll with a plain smooth circumferential surface,
wherein the hardness of the rubber coating is between
the hardness of the anvil roll and the hardness of the
marrying roll. Commonly used values for the hardness
of the rubber coating are 70 to 85 Shore A. When select-
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ing the rubber material its compatibility with the adhesive
to be applied has to be ensured.
[0020] The application system for adhesive consisting
of applicator roll, adhesive transfer roll and adhesive bath
can be designed as a so-called immersion roll system in
which the adhesive transfer roll is immersed into the ad-
hesive bath and transports adhesive by means of surface
tension and adhesive forces out of the adhesive bath. By
adjusting the gap between the adhesive transfer roll and
the applicator or application roll, the amount of adhesive
to be applied can be adjusted. Application rolls may be
structured rolls. Further, adhesive transfer rolls have be-
come known having defined pit-shaped depressions in
their circumferential surface. Such adhesive transfer rolls
are known as anilox-rolls. Such roll is usually made of
ceramic material or it is a roll made of steel or copper
and coated with chromium. Excessive adhesive is re-
moved from the surface of the anilox-roll by means of a
blade. The amount of adhesive is determined by the vol-
ume and the number of depressions.
[0021] Alternative application systems for applying ad-
hesives are based on a spraying equipment (e.g. Weko-
technique).
[0022] A second possibility to influence the amount of
adhesive transferred is the adjustment of the difference
in circumferential speeds of the adhesive transfer roll and
the applicator roll. Typically, the adhesive transfer roll
rotates slower than the applicator roll. The circumferential
speed of the adhesive transfer roll is usually between 5%
and 100% of the first circumferential speed of the appli-
cator roll. The adhesive bath can be designed as a simple
trough, application systems with a blade can also be de-
signed as chamber systems.
[0023] The embossing technologies Goffra Incol-
la/spot embossing and DESL/Nested, both use an addi-
tional roll, the so-called marrying roll for laminating to-
gether the plies. The marrying roll commonly has a
smooth rubber surface with a hardness of about 90-95
Shore A. A suitable material is e.g. NBR (acrylnitrile-buta-
dien rubber). However, marrying rolls also have become
known which, in addition to the rubber coating, are pro-
vided with a steel coating. Such steel coating is often
provided in form of a steel band spirally wound onto the
rubber coating as described in WO2004/065113.
[0024] In case that the single plies individually or to-
gether are pre-embossed, a so-called micro-pre-em-
bossing device is used. Such pre-embossing device is
often used in combination with the Goffra Incolla tech-
nology. Also commonly used is a printing onto the tissue
product before or after the ply bonding step. Also known
are variants including the application of chemical sub-
stances, especially lotions and softeners.
[0025] Another well-known embossing technique com-
prises a steel embossing roll and a corresponding anvil
steel roll (so-called Union embossing). The surfaces of
these rolls are being formed in such a manner that de-
formation of the paper and mechanical ply bonding with-
out using adhesives are achieved within one single em-

bossing step.
[0026] When using one of the above described three
embossing methods also for a pin-to-pin technique it is
advantageous to provide a control for the tension of the
web both before and after the ply bonding because the
physical properties of the web and especially the stress-
strain characteristic can be changed significantly in the
embossing step.
[0027] The embossing not only serves to provide bulk
to the fibrous product but also to provide an improved
optical appearance to the product. The optical appear-
ance of a product is important for consumer products and
also serves to provide a higher degree of recognition to
the product. The optical appearance can be improved by
combining embossing and coloring steps. Another rea-
son for embossing is to generate higher absorbency or
improved perceived softness.
[0028] In the prior art, different embossing techniques
have been used to achieve a desired visual effect in em-
bossing patterns. One possibility is to define specific re-
gions in an embossed product in which the dot densities,
i.e. the distances between individual, equidistantly ar-
ranged embossing spots are different to those of adjacent
regions in order to generate a visual effect.
[0029] Another possibility to achieve a visual effect is
to arrange individual embossing protrusions such that
they form a linear pattern. An example for such linear
alignment of individual embossing protrusions is dis-
closed in US 6,520,330 B1. The embossing pattern
shown therein is formed by identical embossing protru-
sions which have different distances to the neighboring
embossing protrusions so that an optical appearance is
created.
[0030] A further possibility is to create an optical ap-
pearance by selecting different sizes of embossing pro-
trusions. Such patterns are shown in EP 1 253 242 A2
or EP 1 209 289 A1 also using the concept of aligning
single embossing protrusions.
[0031] There are several options to provide good op-
tical appearance of an embossed fibrous product. EP 1
047 546 B1 describes a product with a continuous back-
ground pattern of embossed depressions and with cer-
tain unembossed zones acting as motive elements. The
visability of such elements may be enhanced by providing
linear arrangements of dot-like embossed depressions
along the motives.
[0032] A tissue paper product with separate micro-em-
bossed regions and additional linear depressions show-
ing motive elements are known from US 2007/0122595
A1. The linear depressions can either be provided within
micro-embossed regions or fully outside the micro-em-
bossed regions and within unembossed areas of the tis-
sue paper product.
[0033] The motive elements according to DE 20 2006
009 274 U1 are formed by unembossed areas within an
overall pattern of dot-like embossed depressions evenly
distributed over the product.
[0034] The tissue product according to US
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2006/0286885 A1 has an embossing pattern with motive
elements surrounded by closed linear embossed depres-
sions. Further, the embossed background pattern formed
by dot-like micro-embossed depressions is interrupted
by macro bosses defining stitch-like patterns to enhance
the visual effect of the product.
[0035] US 5, 846,636 discloses a multi-layer sheet of
absorbant paper and its manufacturing method. Howev-
er, US 5,846,636 does not disclose third zones and sec-
ond zones which are arranged such that the second
zones and third zones are isolated from each other by a
background embossing area of a first zone.
[0036] US 5, 846,636 further discloses an apparatus
comprising two embossing units each consisting of an
elastomer-clad cylinder, respectively cooperating with an
engraved steel cylinder. The steel cylinders are engraved
in such a manner that they comprise first and second
salient elements of different heights. The second salient
elements are distributed between the first salient ele-
ments in a tighter pattern.

Summary

[0037] It is the object of the invention to provide a fi-
brous product, an embossing roll, a device and a method
for
producing such product so that the optical appearance
and the perceived softness of the product can be im-
proved.
[0038] This object is solved by a fibrous product with
the features of claim 1 and an embossing roll for produc-
ing such a fibrous product with the features of claim 9.
An embossing device for manufacturing such a fibrous
product and a method for manufacturing such a fibrous
product are specified by the features of claims 11, 12 and
15. Preferred embodiments follow from the dependent
claims.
[0039] The fibrous product according to the disclosure
is especially a tissue paper product, non-woven product
or a hybrid thereof, and preferably a hygiene and cleaning
product. The fibrous product has at least one ply with a
surface which is partly covered with an embossing pat-
tern which comprises a first zone being micro-embossed
with at least twenty-five embossing depressions per cm2,
forming a background embossing pattern, wherein the
first zone is a continuous zone. The pattern further com-
prises a plurality of second zones with no embossing
depressions wherein the second zones form at least one
motive element. Finally, the pattern comprises in addition
to the second zones at least one third zone being largely
surrounded by linear depressions. The fibrous product
is characterised in that the third zones and the second
zones are arranged such that the second zones and third
zones are isolated from each other by the background
embossing area of the first zone.
[0040] The term "surface" also includes a mechanical
amendment of the physical structure of the tissue ply in
the third dimension so that the depth of the tissue ply

below the surface may also be influenced by an emboss-
ing step.
[0041] In other words, the embossed pattern compris-
es three individual zones, wherein the second zones are
not provided with embossing depressions. The reason
why such second zones are still considered to be part of
the embossed pattern lies in the fact that the second
zones could be placed at some elevated or recessed
level in order to increase the visibility of a motive element
represented by the second zones. The first, micro-em-
bossed zone largely determines the perceived bulk of
the product. However, the first zone has a double function
in that it surrounds the second zones whose outer shapes
represent a specific motive element which can be recog-
nized by the consumer. The second zones can also be
used to add a technical effect to their visual appearance.
Since the second zones have a flat and smooth surface,
they contribute to high hand-feel values of the fibrous
product. This is why the third zones must not lie within
the second zones. The at least one third zone is largely
surrounded by linear depressions which can be either
continuous or non-continuous. Besides a marked optical
effect of the third zones, they also have a double function
in that they can be used to provide ply-bonding between
the embossed ply and one or more further plies of a multi-
ply product.
[0042] Preferably the micro-embossed first zone is
characterized by 30 to 160 embossing depressions/cm2,
especially by 30 to 120 embossing depressions/cm2 and
most preferably by 45 to 100 embossing depres-
sions/cm2. These embossing depressions form the back-
ground embossing area of the first zone.
[0043] In case that the number of embossing depres-
sions is less than 25 per cm2 it will become difficult to
clearly identify the motive of the second zone because
the borders between the different zones will become less
accurate. If the number of embossing depressions ex-
ceeds 160 per cm2 a single embossing depression will
become very small and flat and cannot be clearly recog-
nized as an individual embossing depression.
[0044] Due to this fact it will become difficult for the
consumer to clearly distinguish between the first and the
second zone if the number of embossing depressions
exceeds 160 per cm2. Moreover such a high number of
embossing depressions in the first zone will result in a
decrease of bulk of the final fibrous product and in a loss
of its absorption properties.
[0045] Preferably, the design of the second zones and
the at least one third zone are similar or identical which
means that the motive element represented by the sec-
ond zones thematically corresponds to the motive ele-
ment formed by the linear depressions of the at least one
third zone.
[0046] In order to improve the optical effect of the sec-
ond zones, some specific measures can be taken either
separately or in combination. In the one hand, the visual
appearance of the second zones can be improved by
using dry-creped paper which is as flat as possible. If a
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paper produced by a TAD-process is used, the material
is much more uneven so that the contrast between the
second zones and the micro-embossed impressions of
the background pattern of the first zone is smaller. As a
result of this, the visibility of the motive elements of the
second zones is inferior. A second measure is to adjust
the embossing depressions of the first zone such that
some of these depressions closely surround and follow
the desired contour of the second zones. This can be
either achieved by deviating from a fixed arrangement
pattern of the micro-embossed depressions. Such micro-
embossed depressions can be placed so that one or
more lines of micro-embossed depressions fully sur-
round the second zones. A second option is to provide
a fixed arrangement of the micro-embossed depression
but to provide a sharper and less blurred motive element
of the second zones by providing only parts of the micro-
embossed depressions along the edges of the second
zones. The visual effect is similar to cutting a motive out
of a sheet with a fixed raster. This will also lead to certain
raster points being suitably cut in order to more accurately
follow the desired contour of the motive element.
[0047] Further, it is possible to surround the second
zones by macro-embossing depressions which are big-
ger than the micro-embossing depressions.
[0048] Another possible means to increase the overall
visibility of the motive elements is to leave out a margin
around the linear depressions around the third zones.
[0049] A further means to improve the optical appear-
ance of the overall fibrous product is to position the em-
bossed depressions of the background embossed area
so as to form an optically appealing background pattern.
Such background pattern can also thematically relate to
the motive of the third zones. To give an easy example,
the background embossed pattern can form waves which
thematically fit to maritime motives of the second zones
and third zones. Alternatively, the embossed depres-
sions can be rastered in such a way as to form an overall
motive element wherein higher dot densities or dot sizes
of the embossed depressions represent darker areas of
a black and white greyscale motive picture.
[0050] The term non-woven according to ISO 9092,
DIN EN 29092 is applied to a wide range of products
which, in terms of their properties are located between
those of paper (DIN 6730, May 1996) and cardboard (DIN
6730) on the one hand, and textiles on the other hand.
As regards non-woven a large number of extremely var-
ied production processes are used, such as the air-laid
and spun-laced techniques as well as the wet-laid tech-
niques. The non-wovens include mats, non-woven fab-
rics and finished products made thereof. Non-wovens
may also be called textile-like composite materials, which
represent flexible porous fabrics that are not produced
via the classic methods of weaving warp and weft or by
looping. In fact, non-wovens are produced by intertwin-
ing, cohesive or adhesive bonding of fibers, or a combi-
nation thereof. The non-woven material can be formed
of natural fibers, such as cellulose or cotton fibers, but

can also consist of synthetic fibers such as polyethylene
(PE), polypropylene (PP), polyurethane (PU), polyester,
fibers on the basis of polyethylenterephtalate, polyvinyl
alcohol, nylon or regenerated cellulose or a mix of differ-
ent fibers. The fibers may, for example, be present in the
form of endless fibers or pre-fabricated fibers of a finite
length, as synthetic fibers, or in the form of staple fibers.
The non-wovens as mentioned herein may thus consist
of mixtures of synthetic and cellulose fibrous material,
e.g. natural vegetable fibers (see ISO 9092, DIN EN
29092).
[0051] The term "hygiene products" and "cleaning
products" as used herein comprise bathroom tissue,
household towels, handkerchiefs, facial tissues, napkins,
wiping and cleaning products as well as table ware.
[0052] Preferred embodiments of the fibrous product
follow from the dependent claims.
[0053] At least some of the second zones abut the first
zone. In other words, such second zones are not sur-
rounded by continuous or non-continuous lines but
formed directly within the background pattern of the first
zone. The third zones and the second zones are arranged
such that the second zones and third zones are isolated
from each other. This means that there is no overlap on
the surface of the fibrous product of the second zones
and third zones. In the description of preferred embodi-
ments, both an example of isolated second zones and
third zones and of partially overlapping second zones
and third zones will be given in order to more clearly point
out the optical appearance of second zones and third
zones isolated from each other. Correspondingly, an oth-
er preferred embodiment is characterized in that at least
one second zone and the at least one third zone are
arranged such that second zones, which are not second
zones as defined in the claims, and third zones partly
overlap with each other. However, a full overlap of the
second zones and third zones has to be avoided because
otherwise the second, unembossed zones are likely to
be misinterpreted as the background surface of the third
zones without realizing that the second zones independ-
ently represent a motive element. Further, the technical
effect of the second zones gets lost.
[0054] Preferably, the at least one second zone has a
size of at least 0.5cm2, preferably at least 1cm2, more
preferably at least 2cm2 and most preferably between
about 3cm2 and about 5cm2, and the at least one third
zone has a size of at least 0.2cm2, preferably at least
0.5cm2, more preferably at least 1cm2 and most prefer-
ably between about 2cm2 and about 5cm2. Such ranges
provide a good visibility of the motive elements without
being too large which can be detrimental to the physical
properties of the fibrous product.
[0055] According to a preferred embodiment, the total
area of all first zones covers 25 to 90% of the total surface
of one side of the product, wherein the total area of all
second zones covers 5 to 70%, and the total area of all
third zones covers 5 to 30% of the total surface of the
side of the product. More preferably the total area of all
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first zones covers 35 to 80%, especially 40 to 70% of the
total surface of one side of the product, wherein the total
area of all second zones covers 10 to 50%, especially
15 to 35%, and the total area of all third zones covers 10
to 25%, especially 15 to 25% of the total surface of the
side of the product. Such ranges do not only serve to
provide good visibility of the motive elements but also
make sure that the desired physical properties of the fi-
brous product are achieved. If ply bonding is effected
along the linear depressions of the third zones, a total
area of such third zones surrounded by the linear depres-
sions should not be too high so that the product is still
soft. The coverage of the first zones should not be too
small because the embossed background pattern gives
the fibrous product a higher perceived volume, as was
outlined in more detail above. Also the overall coverage
of the second zones should not be above 70% because
such unembossed areas are smooth and lead to high
hand-feel values but, at the same time, would reduce the
perceived softness and bulk of the product. Further, a
total surface coverage of all second zones which is too
low has a negative effect on the visibility of the motive
elements of the second zones.
[0056] The fibrous product according to the invention
may comprise besides these three zones fourth zones,
fifth zones or even more zones. Such additional zones
are e.g. characterized by a plurality of different heights
or by a three-dimensional embossing structure
(WO2009/010092) and are preferably isolated from each
other.
[0057] According to a preferred embodiment, the prod-
uct comprises at least two plies bonded together, wherein
ply bonding is especially effected by adhesive, more pref-
erably colored adhesive, and wherein the ply are prefer-
ably bonded together at least partly along the linear de-
pressions of the at least one third zone.
[0058] Reference to at least one ply indicates that the
fibrous product can be a single-ply or multi-ply product.
Besides the at least one top ply as discussed above,
there can be additionally one or a plurality of backside
plies. Further two or more top plies with a partly em-
bossed pattern according to the invention can be em-
bossed together.
[0059] The backside ply or backside plies can have the
same embossing pattern as the top ply or plies or can be
the mirror image of the top ply. The definition which of
the plies is the top ply and which is the backside ply is
then arbitrarily. In the other cases in which the backside
ply does not have the specific arrangement of the em-
bossing depressions forming first, second and third
zones, the first ply is then the one according to the in-
vention.
[0060] Additionally, the product can also have one or
more middle plies non-embossed or embossed sepa-
rately from the first ply or plies and the backside ply or
plies. As a further alternative, the multi-ply fibrous product
could comprise at least one middle ply which is volume
embossed. The technique of volume embossing of con-

ventional products is known from WO2002/103112 the
teaching of which is incorporated herein by reference. A
volume embossed middle ply serves to impart a high vol-
ume to the product and might be used if a product is
desired with the feeling of high volume.
[0061] The ply bonding is preferably carried out by ad-
hesive. Another possibility to achieve ply bonding is me-
chanical ply bonding, preferably knurling which is usually
performed along at least one longitudinal edge of the
product. Likewise, edge embossing can be performed
along all four sides of the product.
[0062] If the plies are bonded together by adhesive, a
conventional application system like a so-called immer-
sion-roll system can be used which was explained above.
As regards the adhesive, also conventional adhesive
mixtures either colored or not colored can be employed.
[0063] According to a preferred embodiment of the in-
vention, each ply has a basis weight of 10 to 40g/m2

and/or the fibrous product has total basis weight of 15 to
120g/m2.
[0064] Preferably, the fibrous product is made of
creped tissue paper, especially of dry creped tissue pa-
per which has a relatively smooth surface so that the
motive elements represented by the second zones has
a high visibility because of the high contrast between
second zones and first zone or zones.
[0065] Preferably, the caliper per ply is at least 100
micrometers, preferably at least 120 micrometers and
most preferably around 150 micrometers. Determining
the caliper value is carried out in line with DIN EN 12625-3
at the final tissue product. Afterwards the caliper per ply
is calculated by dividing the measured value by the num-
bers of plies.
[0066] In the fibrous product, the individual embossed
depressions of the first zones can be dots having a cross-
sectional shape which is essentially circular or essentially
elliptical or oval or essentially square-shaped or essen-
tially polygon and which are arranged regularly. Howev-
er, according to an alternative embodiment, the individual
embossing depressions can be arranged in a random
manner in order to produce an additional optical effect
which can be either ornamental or represent more com-
plex motives by arranging the individual embossing de-
pressions such as to represent a frequency modulated
raster element.
[0067] The backside ply or backside plies can be em-
bossed with a second embossing pattern different to the
embossing pattern of the first ply or plies, the second
embossing pattern preferably comprising a micro-em-
bossing pattern. A micro-embossing pattern is a relatively
regular pattern of densely arranged small embossed de-
pressions having a density of embossed elements of at
least 25/cm2. Such a micro-embossing pattern of the
backside ply or plies can be selected freely based on
functional criteria in order to give the fibrous products
certain characteristics in term of overall strength, bulk or
smoothness.
[0068] The disclosure also relates to an embossing roll
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for producing inventive fibrous products. The embossing
roll has an embossing surface with protrusions suitable
to run against an anvil roll and the embossing surface
comprises at least one first zone being a micro-emboss-
ing zone with at least 25 micro-embossing protrusions
per cm2, the micro-embossing protrusions having a first
height (H1) over a base circumferential surface of the
embossing roll. The embossing surface further compris-
es a plurality of second zones with no embossing protru-
sions within the second zones, the second zones having
a second height (H2) over the base circumferential sur-
face of the embossing and each being surrounded by the
micro-embossing protrusions of the first zone. Further,
the embossing surface comprises a plurality of third
zones being provided and surrounded by continuous or
interrupted linear protrusions having a third height (H3)
over the base circumferential surface of the embossing
roll. Finally, the third zones and the second zones are
arranged such that the second zones and third zones are
isolated from each other by the first zone. Preferably, the
third zones are essentially surrounded by the linear pro-
trusions. Besides the three zones the embossing roll of
the invention may comprise fourth, fifth or even more
zones. Such additional zones are e.g. characterized by
a plurality of different heights or by a three-dimensional
embossing structure.
[0069] Preferably, the first height (H1) is between
0.4mm and 1.4mm, the second height (H2) is between
0mm and 2.5mm, and the third height (H3) is between
0.8mm and 2.5mm. In other words, the second zones
can have no elevation at all over the base circumferential
surface so that the second zones lie in the base circum-
ferential surface of the embossing roll. This corresponds
to a product produced by such embossing roll in which
the second zones are not recessed or elevated. Although
a range is given for the first height and the third height
which shows some overlap, it is preferred that the third
height exceeds the first height in order to improve the
visibility of the motive represented by the third zones.
[0070] The embossing roll of the invention is preferably
characterized by the fact that the third height (H3) of the
third zone should exceed the first height (H1) of the first
zone by at least 0.2mm and not more than 1mm and
especially by at least 0.35mm and not more than 0.6mm.
According to another preferred embodiment the emboss-
ing roll of the invention is characterized by a width of the
line elements of the third zone of between 0.2mm and
2.0mm, especially of between 0.3mm and 1.5mm and
most preferably of between 0.4mm and 1.0mm.
[0071] Moreover such an embossing roll should have
micro embossing protrusions having a surface of be-
tween 0.02mm2 and 1.0mm2, especially of between
0.04mm2 and 0.5mm2.
[0072] The embossing device for manufacturing an in-
ventive fibrous product comprises at least one emboss-
ing roll as described above and at least one counter roll
(or anvil roll).
[0073] According to a preferred embodiment of the in-

vention, the embossing device comprises a first emboss-
ing roll and a second embossing roll arranged down-
stream of the first embossing roll. The first embossing
roll has at least one first zone on its circumferential em-
bossing surface which is provided with micro-embossing
protrusions having a density of at least 25 micro-emboss-
ing protrusions per cm2, and a plurality of further zones
with no embossing protrusions. The further zones are
each surrounded by the micro-embossing protrusions of
the first zone. The second embossing roll has a plurality
of third zones on its circumferential embossing surface
being provided and surrounded mainly with linear protru-
sions. Finally, the third zones and the second zones are
arranged such that the second zones and third zones are
isolated from each other by the first zone. The embossing
protrusions of the second embossing roll should prefer-
ably have a height exceeding the height of the embossing
protrusions of the first embossing roll, especially by
0.4mm.
[0074] In order to manufacture a product with a satis-
factory optical appearance by means of such embossing
devices with two embossing rolls, the two embossing rolls
have to be in register so that the position of the third
zones relative to the first and second zones is not arbi-
trarily. The plurality of further zones of the first embossing
roll with no embossing protrusions are the second zones
as well as regions not covered with a micro-embossing
pattern which, in the final product, represent the third
zones and, where applicable, an unembossed margin
around the linear depressions surrounding the third
zones.
[0075] The embossing device as described above
preferably further comprises a marrying roll. Such mar-
rying roll runs against the second embossing roll for bond-
ing together the at least one top ply and at least one
further ply. Such marrying roll is used in the conventional
Goffra Incolla type process or in a nested process. How-
ever, a marrying roll is not necessary in case of direct
bonding together of two embossed plies using the above-
described pin-to-pin ply bonding in which the tips of em-
bossing patterns of two plies face each other and are
laminated together at such tips. The inventive device
preferably comprises a further embossing roll running
against the second anvil roll for embossing at least one
further ply.
[0076] According to a preferred embodiment, the em-
bossing device further comprises an application roll for
applying adhesives. Preferably, colored adhesive is used
which can be selected in order to give a specific optical
appearance to the product. The use of adhesives is an-
other means to influence the technical properties of the
combined product, especially during the ply-bonding
process of the fibrous product. Selecting a useful adhe-
sive may result in a fibrous product with a limited stiffness.
[0077] The method for manufacturing an inventive fi-
brous product, especially tissue paper products, non-wo-
ven product or a hybrid thereof and preferably hygiene
and cleaning product with at least one ply, comprises the
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steps of (a) embossing the at least one first zone, and
(b) embossing the at least one third zone, wherein steps
(a) and (b) are carried out either simultaneously by di-
recting at least one ply into the nip between an embossing
roll as previously described and a counter roll or anvil
roll, or sequentially by directing the at least one ply
through at least two subsequent embossing devices.
[0078] Preferably, the method further comprises the
step of (c) calendering the second zones in step (a)
and/or in step (b). The calendering of those parts of the
fibrous product which form the second zones leads to an
improved evenness of the surface which contributes to
higher hand-feel values.
[0079] According to a preferred embodiment, the
method is characterized in that in a step (d) the at least
one ply and a further ply are laminated at least partly at
some of the lines of the third zones by applying adhesives
to at least some of the linear protrusions of the at least
one ply arranged over the surface of the embossing roll.
[0080] According to a background example which does
not form part of the claimed invention, a method com-
prises a structurizing step of at least one ply in at least
one manufacturing zone directly within the tissue making
process preferably under wet conditions and most pref-
erably by using a structurized fabric or belt or felt or a
combination of such structurized elements. The structur-
izing step can be carried out by using the Atmos process,
NTT process or CNP process in the wet part or in the
drying part of a papermaking machine.
[0081] For laminating together the single webs of ma-
terial, different types of adhesive can be used. Suitable
adhesives are, inter alia, glue on the basis of starch or
modified starch like for example methyl cellulose or car-
boxylized methyl cellulose and adhesively acting poly-
mers on the basis of synthetic resins, caoutchouc, poly-
propylene, polyisobutylene, polyurethane, polyacrylates,
polyvinylacetat or polyvinyl alcohol. Such adhesives can
also contain coloring agents in order to improve the op-
tical appearance of the finished products. Frequently, wa-
ter based glues are used for laminating together paper
layers.
[0082] Another option to increase the visibility or to en-
hance the visual appearance of the product is to provide
a multi-ply fibrous product which has at least one ply with
a color that is different to the color of the other ply or plies.
The provision of a selected ply having a different base
color can provide interesting visual effects in combination
with a first ply representing a motive element covering
the motive surface area.
[0083] The fibrous product according to the invention
is characterized by ply-bonding at less points compared
to the prior art resulting in an increased flexibility of the
plies towards each other and in a significantly enhanced
softness perception. In addition the fibrous product is fur-
ther characterized by an improved visual appearance
with line elements and dots compared to the prior art
whereby missing dots products do not comprise line el-
ements. Moreover the fibrous product according to the

invention has a significantly increased bulk compared to
prior art products.

Brief Description of the Drawings

[0084] In the following the invention will be briefly de-
scribed with reference to the drawings, in which

Fig. 1 shows a fibrous product according to a
first embodiment of the invention;

Figs 2 and 3 show enlarged views of Fig. 1;

Fig. 4 shows a second embodiment of the in-
vention;

Figs. 5a to 5f show cross-sectional views of two em-
bossing rolls and a two ply product pro-
duced by means of these two structur-
ized embossing rolls in a pin-to-pin con-
figuration;

Figs. 6a to 6c show cross-sectional views of two em-
bossing rolls and a two ply product pro-
duced with these two structurized em-
bossing rolls in a nested configuration;
and

Figs. 7a to 7c show cross-sectional views of an em-
bossing roll and a marrying roll and a
two ply product produced by means of
the so-called Goffra Incolla method.

Detailed Description of preferred Embodiments

[0085] In the following description of preferred embod-
iments, the same basic elements will be denoted by the
same reference numerals although, throughout different
embodiments, specific details of the basic elements
might differ.
[0086] Fig. 1 shows a plan view on the main surface
of the top ply of an inventive fibrous product. The product
might have an identical bottom ply so that, for the sake
of simplicity, Fig. 1 is considered to be a view on the top
ply of the product.
[0087] The ply 10 is partly embossed and different
zones can be distinguished. Firstly, there is a continuous
first zone 12 which is provided with a micro-embossing
pattern. Micro-embossing means that the average den-
sity of the embossing depressions is relatively high and
exceeds at least twenty-five embossing depressions per
cm2. The embossing depressions may have any suitable
shape conventionally used for micro-embossed patterns.
From the strongly enlarged detail as shown in Fig. 3 it
follows that the embossing depressions 14 have a square
shaped top surface and could have the shape of a trun-
cated pyramid. The micro-embossing first zone deter-
mines some basic technical features of the product like

15 16 



EP 2 509 783 B1

10

5

10

15

20

25

30

35

40

45

50

55

the perceived volume or strength. In the example accord-
ing to Fig. 1, the micro-embossing depressions 14 are
regularly arranged throughout the first zone. Alternative-
ly, such micro-embossing depressions could have an ir-
regular arrangement which either stresses the shape of
the unembossed zones or is selected so as to provide
an esthetically appealing effect like undulated patterns
or even rastered images which are generated by simu-
lating grayscales of black and white image by adjusting
the frequency of the micro-embossing depressions 14.
[0088] Besides the first zone 12, the product is also
provided with a plurality of second zones 16 which are
not embossed. The second zones 16 might lie on the
same base surface as the first zone 12 or could be se-
lectively arranged at an elevated or recessed level com-
pared to the base surface of first zone 12. As can be seen
from Fig. 1, the second zones 16 are shaped so as to
show butterflies. It is important to note that the unem-
bossed second zones 16 form motive patterns by their
own. The second zones 16 are preferably relatively flat
which improves the perceived hand-feel values of the
product.
[0089] Finally, there is a plurality of third zones 18,
which, as can be seen from Fig. 1, show butterflies of
different sizes. The third zones 18 are also not provided
with micro-embossing depressions and are additionally
formed by a plurality of linear embossing depressions 20
which mainly surround the motive element formed by the
third zones. Nevertheless, the specific example of Fig. 1
shows that the linear embossing depressions 20 do not
necessarily have to surround only the motive elements.
There are embossing depressions referenced to by nu-
meral 22 which additionally provide an optically appeal-
ing effect and, from a technical point of view are prefer-
ably provided within bigger unembossed areas of the
third zones in order to stabilize such areas against one
or more backside plies not shown in Fig. 1.
[0090] Further, it can be noted that the linear emboss-
ing depressions 20 of the third zones 18 are additionally
surrounded by a margin 24 which can be best seen in
Fig. 2 and which is not provided with micro-embossing
depressions 14.
[0091] The linear embossing depressions 20 of the
third zones can have different lengths and/or widths in
order to further contribute to an optically appealing effect
of the motive elements shown.
[0092] All or at least a considerable portion of the linear
embossing depressions 20 serve to provide ply-bonding
between the top ply of the product as shown in Figs. 1,
2 and 3 and one or more backside plies.
[0093] Turning to Fig. 3, part of a second zone 16 of
Fig. 1 and the surrounding first zone 12 are shown in an
enlarged view. What is interesting to note is the fact that
some of the micro-embossing depressions 14 like the
example depressions 14a, 14b do not have their regular
size but are cut such as to follow as closely as possible
the desired contour of the second zone 16. This serves
to increase the sharp visibility of the second zones 16

relative to the first zone 12. The higher the dot density in
the first zone 12 is, the less blurred are the motives of
the second zone. Further factors to increase the visibility
of the second zone motive elements is the evenness of
the surface of the second zones. To this end, dry creped
tissue paper has shown to be especially advantageous
to provide a high optical contrast between the second
zones 16 and the surrounding first zone 12.
[0094] In order to increase the visibility of specific mo-
tive elements and to provide a strong optical impression,
certain further measures can be taken. Firstly, it is pos-
sible also to provide linear embossing depressions within
the first zone 12 to provide a further motive to be per-
ceived by a user. Further, an irregular background pat-
tern of the micro-embossing depressions 14 can be pro-
vided as was discussed in more detail above. Further,
some of the micro-embossing depressions might be pro-
vided with colored substances which can be applied to
the micro-embossing depressions if two separate em-
bossing rolls are used and, in a first step, only the micro-
embossing depressions are generated in a first emboss-
ing station. In such a case, ink or other colored substanc-
es can be selectively applied to the embossed surface
in order to increase its visual effect. Finally, colored ad-
hesive could be applied to the linear embossing depres-
sions 20 in order to increase the visibility of these linear
depressions.
[0095] In the embodiment of Figs. 1 to 3, the motive
elements of the second and third zones are identical and
second and third zones are strictly separated from each
other so there is no partial overlap between these zones.
[0096] Fig. 4 shows a second embodiment of a top ply
10 according to the invention. Again, there is a first zone
12 with regularly arranged micro-embossing depressions
forming a background pattern, second zones 16 in the
shape of hearts, and third zones 18 showing angels with
hearts. As can be seen from Fig. 4, some of the second
zones 16a, which are second zones as defined in the
claims, are provided separately, whereas other second
zones 16b, which are not second zones as defined in the
claims, overlap with third zones 18. Further, unlike in the
first embodiment as shown in Figs. 1 to 3, the motive of
the second zones 16 (hearts) is not identical to the motive
element of the third zones 18 (angels with hearts). How-
ever, the motive elements thematically correspond to
each other so that despite of the fact that some of the
second zones might be partly overlapped by the third
zones, the user still distinguishes the second zones 16
to be specific motives of their own related to the overall
motive of the embossed ply.
[0097] Next, different embodiments of a two-ply prod-
uct produced by means of two structurized embossing
rolls will be explained with regard to Figs. 5a to 5f. All
drawings show cross-sectional views through two struc-
turized embossing rolls in order to explain the production
of a two-ply product. First embossing roll 50 is used to
produce the top ply 10 of the product, whereas the second
embossing roll 60 produces the backside ply. For sake
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of simplicity, it is assumed that the top ply 10 and the
bottom ply 30 fully follow the shape of the embossing
protrusions on the first embossing roll 50 and the second
embossing roll 60. The first embossing roll 50 has a first
zone 52 with micro dots, a second zone 54 which will be
referred to as a missing dots zone and a third zone 56
with lines. Correspondingly, the second embossing roll
60 is also provided with a first zone 62, a second zone
64 and a third zone 66. In the ply 10 produced, these
zones 52, 54 and 56 correspond to the first zone 12,
second zone 16 and third zone 18, respectively.
[0098] Between the third zones of the embossing rolls
50 and 60 with the linear protrusions in the embossing
rolls, top ply 10 and bottom ply 30 are bonded together.
Such ply-bonding in regions 70 can be achieved by
means of glue which preferably is colored.
[0099] According to the first variant of a pin-to-pin ar-
rangement of both embossing rolls 50 and 60 according
to Fig. 5a, the second embossing roll 60 is an exact mirror
image of the first embossing roll 50 and both rolls are
operated such that the protuberances of the third zones
56 and 66 exactly face each other so that the ply-bonding
and optionally coloring can be easily carried out at these
protrusions 68. Moreover, the first zones 52 and 62 as
well as the second zones 54 and 64 also face each other.
The linear protrusions have a height H3 over the base
circumferential surface 69 of the first embossing roll 50
which exceeds the height H1 of the micro-embossing pro-
trusions 53 over the base circumferential surface 69.
[0100] Fig. 5b also shows a cross-sectional view
through a part of two embossing rolls and two embossed
plies. The difference to Fig. 5a resides in the fact that the
second embossing roll 60 is not an exact mirror of the
first embossing roll 50. Nevertheless, the lines elements
68 within lines zones 56 and 66 face each other so that
ply-bonding by means of adhesive can be carried out at
regions 70 where the tops of the linear depressions in
the first ply 10 and the second ply 30 abut each other.
The missing dots zones 54 and 64 as well as the micro
dots zones 52 and 62 do not face each other. Such stag-
gered arrangement of the micro dots zones and the miss-
ing dots zones in the top ply 10 and bottom ply 30 serves
to stabilize the two-ply structure because the micro-em-
bossed depressions of one ply prevent the collapsing of
the corresponding missing dots zone in the other ply.
[0101] This stabilizing effect can be even improved by
using a structure as shown in Fig. 5c. In this example,
the second embossing roll 60 is again not an exact mirror
image of the first embossing roll 50 and only the lines
elements of the first ply 10 face lines elements of the
second ply 30 in order to achieve the desired ply-bonding.
The micro dots zones 52 of the first embossing roll 50
faces micro dots zones 62 of the second embossing roll
60. However, the second embossing roll 60 has no miss-
ing dots zone and, corresponding to the position of the
missing dots zone 54 in the first embossing roll 50, there
are elevated embossing protrusions 72 in the second em-
bossing roll 60. Such macro dots or lines 72 act to gen-

erate a support structure in the second ply which serves
to stabilize, in the fibrous product the missing dots zone
16, 54 of top ply 10.
[0102] Instead of the provision of macro dots or lines
72, the embodiment according to Fig. 5c can also have
micro dots on the second embossing roll 60 in a position
corresponding to the missing zone 54 of the first roll. How-
ever, using macro dots or lines 72 as shown in Fig. 5c
improves the desired stabilizing effect of this support
structure.
[0103] According to a further variant of the pin-to-pin
arrangement of two embossing rolls 50 and 60 as shown
in Fig. 5d, not all third zones 56 where the first embossing
roll 50 is provided with lines protrusions face a corre-
sponding third zone in the second embossing roll 60. The
linear protrusions 74 do not abut against corresponding
linear protrusions in the second embossing roll so that,
in the multi-ply product produced by such arrangement
of the embossing rolls 50 and 60, ply-bonding will only
be achieved at those third zones of the top ply, where
the linear protrusions 68 of the corresponding first em-
bossing roll 50 abut against a third zone 66 with linear
protrusions 68 of the second embossing roll 60. Never-
theless, the application of glue and the optional coloring
will take place toward all third zones 56 with lines ele-
ments 68 and 74 of the first embossing roll 50.
[0104] The more bonding points between top ply 10
and bottom ply 30 are provided, the stiffer the resulting
product becomes. Therefore, the selective omission of
bonding zones serves to adjust the resulting product to
the desired softness.
[0105] A further variant of the pin-to-pin arrangement
of two embossing rolls 50 and 60 is shown in Fig. 5e.
This embodiment is similar to Fig. 5c and the difference
lies in the fact that the micro dots zone 62 of the second
embossing roll has protrusions 63 of differing heights
and/or, shapes and/or, sizes and/or, flank angles and/or
mutual distances. Accordingly, the micro dots of the sec-
ond embossing roll 60 are not necessarily in pin-to-pin
position relative to the micro dots of first roll 50.
[0106] The provision of embossing protrusions 63 of
different heights, shapes, sizes, flank angles and/or rel-
ative distances makes it possible to adjust the position
of the micro protrusions such as to improve the contrast
to and visibility of the second zones in the product. An-
other option is to arrange the micro-embossing protru-
sions such as to provide an optically appealing effect of
the micro-embossed background pattern in the second
ply 30.
[0107] A further variant of the pin-to-pin arrangement
of two embossing rolls 50 and 60 is shown in Fig. 5f
wherein the third zones 56 and 66 of the first embossing
roll 50 and the second embossing roll 60 are arranged
such that the lines elements 68 face each other and ply-
bonding and optional coloring can be carried out at these
elements. Further, it can be seen that some micro dots
53 of the first embossing roll 50 face micro dots 63 of the
second embossing roll 60. However, other micro dots of
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the first embossing roll 50 like those referenced to by
numeral 76 face macro dots or lines elements 72 of the
second embossing roll 60. Further, the missing dots zone
54 of the first embossing roll 50 faces partly macro dots
or lines element 72 on the embossing surface of the sec-
ond embossing roll 60, partly micro dots 78 provided on
the embossing surface of the second embossing roll 60
and partly a missing dots zone 64 of the second emboss-
ing roll 60.
[0108] The above examples of the arrangement of two
structurized embossing rolls according to Figs. 5a to 5f
all relate to a pin-to-pin arrangement of two rolls so that
ply-bonding was achieved between the highest eleva-
tions of the two embossing rolls corresponding to the
deepest depressions in the embossed plies. The follow-
ing embodiments 6a to 6c also show cross-sectional
views through a part of two structurized embossing rolls
and two embossed plies with the difference that the em-
bossing rolls are operating in the nested mode.
[0109] Again, the first embossing roll 50 has a first zone
52 with micro dots, a second zone 54 with missing dots
and third zones 56 with linear embossing protrusions.
The second embossing roll 60 also has the correspond-
ing first, second and third zones 62, 64 and 66. However,
the first embossing roll 50 and the second embossing roll
are running in register such that the second embossing
roll 60 is in nested configuration to the first embossing
roll 50. Therefore, different to the embodiments as shown
in Figs. 5a to 5f, adhesive applied to the first ply 10 of
the product where it is positioned over the embossing
protrusions of lines zones 56 of the first embossing roll
50 will bond the first ply 10 to the second ply 30 in regions
70 where the second ply 30 has no embossed depres-
sions.
[0110] According to the variant as shown in Fig. 6a,
the lines elements of the second embossing roll 60-cor-
responding to the linear depressions of the bottom ply
30-nest in between the line elements of the first emboss-
ing roll 50 corresponding to the linear depressions of the
first ply 10. The same applies to the micro-dots of the
second embossing roll 60 which are positioned between
the micro-dots of the first embossing roll 50, whereas the
second zones 54 and 64 with missing dots of both em-
bossing rolls face each other.
[0111] The variant of a nested arrangement according
to Fig. 6b corresponds to that according to Fig. 6a with
the only difference that the missing dots zones 52 of the
first embossing roll 50 faces macro dots 72 on the em-
bossing surface of the second embossing roll 60. In this
respect, the embodiment according to Fig. 6b is similar
to that according to Fig. 5c as discussed above. The mi-
cro dots or lines 72 serve to produce micro depressions
in the bottom ply 30 which stabilize the corresponding
second zone in the top ply 10 of the multi-ply product.
[0112] The embodiment as shown in Fig. 6c is charac-
terized in that the embossing surface of the second em-
bossing roll 60 has no missing dots zone but an extended
micro dots zone 63 wherein the micro protrusions of the

embossing roll have different heights and/or, shapes
and/or, sizes and/or, flank angles and/or relative distanc-
es to each other. Moreover, as can be best seen from
the schematically selected shape of the macro protrusion
80 in Fig. 6c, the macro dots of the second embossing
roll 60 can also be provided with different shapes, sizes,
flank angles and/or relative distances to each other.
[0113] The second embossing roll 60 further compris-
es a single micro dot 81 positioned between the line el-
ements 68 of the first embossing roll 50.
[0114] Figs. 7a to 7c show cross-sectional views of the
structurized embossing roll 50 and a marrying roll 90 as
used in the conventional Goffra Incolla technique. Em-
bossing roll 50 is the same as that e.g. shown in Figs. 5a
or 6a with micro dot zones 52, missing dot zones 54 and
lines zones 56. As in the preceding embodiments, the
embossing protrusions in the lines zones 56 have a larger
height than the micro-embossing protrusions in the first
zones 52. Therefore, glue applied to the highest protru-
sions of the top ply arranged over the first embossing roll
50 will only receive adhesive in regions 70 corresponding
to the highest elevations of the first embossing roll 50
which generate the deepest embossing depressions of
the top ply 10. A second embossing roll is not shown in
Fig. 7a but only the marrying roll 90 having a flat surface.
Nevertheless, second ply 30 was embossed in a preced-
ing method step why the second ply 30 has micro-em-
bossing depressions 14 on its surface.
[0115] According to the variant as shown in Fig. 7a,
the micro-embossed second ply 30 is flattened by the
marrying roll in those regions 70 of the second ply where
first ply 10 and second ply 30 are bonded together. The
first zones of the first ply produced by the micro-dots
zones 52 of embossing roll 50 face micro-dots 14 of sec-
ond ply 30, and unembossed second zones of the first
ply also face micro-embossed depressions 14 of the sec-
ond ply 30. In absence of any linear depressions of the
second ply 30, there is no pin-to-pin or nested configu-
ration of linear depressions of the first and second plies.
[0116] According to a second variant as shown in Fig.
7b, the second ply 30 may be provided with three zones
including a first zone 12 with micro-embossed depres-
sions, a second zone 16 which is unembossed as well
as flattened zones 82 where line elements 68 of the first
embossing roll 50 flatten the second ply 30 during the
marrying process.
[0117] An alternative embodiment as shown in Fig. 7c
mainly corresponds to that according to Fig. 7a with the
difference that within the first zone 12 of the second ply
30, the individual micro-embossed depressions 63 have
different heights and/or shapes and/or sizes and/or flank
angles and/or relative distances to each other. The micro-
embossed depressions 63 of the second ply 30 are not
necessarily in a pin-to-pin or nested position relative to
the first ply 10.
[0118] In the above description of detailed embodi-
ments, embossing rolls have been described which have
embossing protrusions of different heights. However, it
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should be noted that these embodiments are only one
possible example to work the invention. It is also possible
to use two subsequent embossing stations wherein the
micro-embossed depressions of the first ply 10 are pro-
duced first followed by a second embossing station in
which the linear embossing depressions, the application
of glue and the ply-bonding are carried out.
[0119] The fibrous product as described in detail above
has an improved softness. Experiments have shown that
samples having the three different zones 52, 54, 56 as
described above have a high hand-feel value. Both the
top ply and the bottom ply can consist of more than one
layer and, in order to impart high volume to the product,
a volume embossed middle layer can be provided. In
order to improve the optical appearance of the product,
one or more plies of the product can be colored.

Claims

1. Fibrous product, especially tissue paper product,
non-woven product or a hybrid thereof, preferably
hygiene and cleaning product, with
at least one ply (10), the surface of which is partly
covered with an embossing pattern,
wherein the pattern comprises:

at least one first continuous zone (12) being mi-
cro-embossed with at least 25 embossing de-
pressions (14) per cm2, preferably 30 to 160 em-
bossing depressions/cm2, more preferably 30
to 120 embossing depressions/cm2 and most
preferably 45 to 100 depressions/cm2, forming
a background embossing area;
a plurality of second zones (16; 16a) being un-
embossed, and each surrounded by the back-
ground embossing area of the first zone, and
forming at least one motive element; and
in addition to the second zones (16) third zones
(18) each being largely surrounded by linear de-
pressions (20), characterized in that
the third zones (18) and the second zones (16)
are arranged such that the second zones (16)
and third zones (18) are isolated from each other
by the background embossing area of the first
zone.

2. Fibrous product according to claim 1, wherein the
second zone (16) abuts the first zone (12).

3. Fibrous product according to any of the preceding
claims,
characterized in that
the at least one second zone (16) has a size of at
least 0.5cm2, preferably at least 1cm2, more prefer-
ably at least 2cm2 and most preferably between
about 3cm2 and about 5cm2; and
the at least one third zone (18) has a size of at least

0.2cm2, preferably at least 0.5cm2, more preferably
at least 1cm2 and most preferably between about
2cm2 and about 5cm2.

4. Fibrous product according to any of the preceding
claims,
characterized in that
the total area of all first zones (12) covers 25% to
90% of the total surface area of one side of the prod-
uct;
the total area of all second zones (16) covers 5% to
70% of the total surface area of the side of the prod-
uct; and
the total area of all third zones (18) covers 5% to
30% of the total surface area of the side of the prod-
uct.

5. Fibrous product according to any of the preceding
claims,
characterized in that
the product comprises at least two plies (10, 30)
bonded together, wherein
ply-bonding is preferably effected by adhesive, more
preferably colored adhesive; and wherein
the ply-bonding (70) is preferably effected along at
least some of the linear depressions (20) of the at
least one third zone (18).

6. Fibrous product according to any of the preceding
claims,
characterized in that
each ply (10, 30) has a basis weight of 10 to 40g/m2

and/or the fibrous product has total basis weight of
15 to 120g/m2.

7. Fibrous product according to any of the preceding
claims, wherein the fibrous product is made of
creped tissue paper, especially dry creped tissue pa-
per.

8. Fibrous product according to any of the preceding
claims,
characterized in that
the caliper per ply (10, 30) is at least 100mm, pref-
erably at least 120mm and most preferably about
150mm.

9. Embossing roll (50) for producing fibrous products
according to any of the preceding claims, with an
embossing surface with protrusions suitable to run
against an anvil roll,
wherein
the embossing surface comprises:

at least one first zone (52) being a micro-em-
bossing zone with at least 25 micro-embossing
protrusions (53) per cm2, the micro-embossing
protrusions (53) having a first height (H1) over
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a base circumferential surface (69) of the em-
bossing roll (50);
a plurality of second zones (54) with no emboss-
ing protrusions within the second zones (54);
the second zones having a second height (H2)
over the base circumferential surface of the em-
bossing roll (50), the second zones each sur-
rounded by the micro-embossing protrusions of
the first zone;
a plurality of third zones being provided and sur-
rounded by continuous or interrupted linear pro-
trusions (68) and having a third height (H3) over
the base circumferential surface (69) of the em-
bossing roll (50), wherein
the third zones (18) and the second zones (16)
are arranged such that the second zones (16)
and third zones (18) are isolated from each other
by the first zone.

10. Embossing roll according to claim 9,
characterized in that
the first height (H1) is between 0.4mm and 1.4mm;
the second height (H2) is between 0mm and 2.5mm;
and the third height (H3) is between 0.8mm and
2.5mm.

11. Embossing device for manufacturing a fibrous prod-
uct according to any of the claims 1 to 8, comprising
at least one embossing roll (50) according to claim
9 or 10 and at least one anvil roll (60; 90).

12. Embossing device for manufacturing a fibrous prod-
uct according to any of the claims 1 to 8, comprising
a first embossing roll and a second embossing roll
preferably arranged downstream of the first emboss-
ing roll;
the first embossing roll having at least one first zone
on its circumferential embossing surface which is
provided with micro-embossing protrusions having
a density of at least 25 micro-embossing protrusions
per cm2; and
a plurality of second zones with no embossing pro-
trusions, the second zones each being surrounded
by the micro-embossing protrusions of the first zone;
and
the second embossing roll having a plurality of third
zones on its circumferential embossing surface be-
ing provided and surrounded mainly with linear pro-
trusions, wherein
the third zones (18) and the second zones (16) are
arranged such that the second zones (16) and third
zones (18) are isolated from each other by the first
zone.

13. Embossing device according to claim 11 or 12, fur-
ther comprising a marrying roll (90).

14. Embossing device according to any of the claims 11

to 13, further comprising an application roll for ap-
plying adhesives.

15. Method of manufacturing a fibrous product accord-
ing to any of the claims 1 to 8, especially tissue paper
product, non-woven product or a hybrid thereof and
preferably hygiene and cleaning product with at least
one ply, comprising the steps

(a) embossing the at least one first zone and
(b) embossing the at least one third zone; where-
in steps (a) and (b) are carried out simultane-
ously by directing at least one ply into the nip
between an embossing roll according to any of
the claims 9 or 10 and a counter roll, or sequen-
tially by directing the at least one ply through at
least two subsequent embossing devices.

16. Method according to claim 15, comprising the step of
(c) calendering the second zones in step (a) and/or
in step (b).

17. Method according to claim 15 or 16,
characterized in that
(d) the at least one ply and a further ply are laminated
at least at some of the line elements of the third zones
by applying adhesive to at least some of the line el-
ements of the third zones.

Patentansprüche

1. Faserprodukt, insbesondere ein Tissuepapierpro-
dukt, Vliesprodukt oder ein Hybrid davon, vorzugs-
weise ein Hygiene- und Reinigungsprodukt, mit
mindestens einer Lage (10), deren Oberfläche teil-
weise mit einem Prägemuster bedeckt ist,
wobei das Muster umfasst:

mindestens eine erste durchgehende Zone (12),
die mit mindestens 25 Präge-Vertiefungen (14)
pro cm2, vorzugsweise 30 bis 160 Präge-Ver-
tiefungen/cm2, bevorzugter 30 bis 120 Präge-
Vertiefungen/cm2 und besonders bevorzugt 45
bis 100 Vertiefungen/cm2 mikrogeprägt ist, um
eine Hintergrundprägefläche zu bilden;
eine Vielzahl von zweiten Zonen (16; 16a), die
ungeprägt sind und jeweils von der Hintergrund-
prägefläche der ersten Zone umgeben sind und
mindestens ein Motivelement bilden; und
zusätzlich zu den zweiten Zonen (16) dritte Zo-
nen (18), die jeweils weitgehend von linearen
Vertiefungen (20) umgeben sind,
dadurch gekennzeichnet, dass
die dritten Zonen (18) und die zweiten Zonen
(16) derart angeordnet sind, dass die zweiten
Zonen (16) und die dritten Zonen (18) durch die
Hintergrundprägefläche der ersten Zone von-
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einander isoliert sind.

2. Faserprodukt nach Anspruch 1, wobei die zweite Zo-
ne (16) an die erste Zone (12) angrenzt.

3. Faserprodukt nach einem der vorstehenden Ansprü-
che,
dadurch gekennzeichnet, dass
die mindestens eine zweite Zone (16) eine Größe
von mindestens 0,5 cm2, vorzugsweise mindestens
1 cm2, bevorzugter mindestens 2 cm2 und beson-
ders bevorzugt zwischen etwa 3 cm2 und etwa 5 cm2

aufweist; und
die mindestens eine dritte Zone (18) eine Größe von
mindestens 0,2 cm2, vorzugsweise mindestens 0,5
cm2, bevorzugter mindestens 1 cm2 und besonders
bevorzugt zwischen etwa 2 cm2 und etwa 5 cm2 auf-
weist.

4. Faserprodukt nach einem der vorstehenden Ansprü-
che,
dadurch gekennzeichnet, dass
die Gesamtfläche aller ersten Zonen (12) 25% bis
90% der gesamten Oberfläche einer Seite des Pro-
dukts bedeckt;
die Gesamtfläche aller zweiten Zonen (16) 5% bis
70% der gesamten Oberfläche der Seite des Pro-
dukts bedeckt; und
die Gesamtfläche aller dritten Zonen (18) 5% bis
30% der gesamten Oberfläche der Seite des Pro-
dukts bedeckt.

5. Faserprodukt nach einem der vorstehenden Ansprü-
che,
dadurch gekennzeichnet, dass
das Produkt mindestens zwei miteinander verbun-
dene Lagen (10, 30) umfasst, wobei
das Verbinden der Lagen vorzugsweise durch einen
Klebstoff, bevorzugter einen farbigen Klebstoff, be-
wirkt wird; und wobei
das Verbinden (70) der Lagen vorzugsweise entlang
wenigstens einiger der linearen Vertiefungen (20)
der wenigstens einen dritten Zone (18) bewirkt wird.

6. Faserprodukt nach einem der vorstehenden Ansprü-
che,
dadurch gekennzeichnet, dass
jede Lage (10, 30) ein Flächengewicht von 10 bis 40
g/m2 aufweist und/oder das Faserprodukt ein Ge-
samtbasisgewicht von 15 bis 120 g/m2 aufweist.

7. Faserprodukt nach einem der vorstehenden Ansprü-
che, wobei das Faserprodukt aus gekrepptem Tis-
suepapier, insbesondere trockenem gekreppten
Tissuepapier, hergestellt ist.

8. Faserprodukt nach einem der vorstehenden Ansprü-
che,

dadurch gekennzeichnet, dass
das Endmaß pro Lage (10, 30) mindestens 100 mm,
vorzugsweise mindestens 120 mm und besonders
bevorzugt etwa 150 mm beträgt.

9. Prägewalze (50) zu dem Herstellen von Faserpro-
dukten nach einem der vorstehenden Ansprüche mit
einer Prägefläche mit Vorsprüngen, die geeignet
sind, gegen eine Ambosswalze zu laufen,
wobei
die Prägefläche umfasst:

mindestens eine erste Zone (52), die eine Mi-
kroprägezone mit mindestens 25 Mikropräge-
vorsprüngen (53) pro cm2 ist, wobei die Mikro-
prägevorsprünge (53) eine erste Höhe (H1) über
einer Basisumfangsfläche (69) der Prägewalze
(50) aufweisen;
eine Vielzahl von zweiten Zonen (54) ohne Prä-
gevorsprünge innerhalb der zweiten Zonen (54);
wobei die zweiten Zonen eine zweite Höhe (H2)
über der Basisumfangsfläche der Prägewalze
(50) aufweisen, wobei die zweiten Zonen jeweils
von den Mikroprägevorsprüngen der ersten Zo-
ne umgeben sind,
eine Vielzahl von dritten Zonen, die durch kon-
tinuierliche oder unterbrochene lineare Vor-
sprünge (68) bereitgestellt und umgeben sind
und die eine dritte Höhe (H3) über der Basisum-
fangsfläche (69) der Prägewalze (50) aufwei-
sen, wobei
die dritten Zonen (18) und die zweiten Zonen
(16) derart angeordnet sind, dass die zweiten
Zonen (16) und die dritten Zonen (18) durch die
erste Zone voneinander isoliert sind.

10. Prägewalze nach Anspruch 9,
dadurch gekennzeichnet, dass
die erste Höhe (H1) zwischen 0,4 mm und 1,4 mm
liegt;
die zweite Höhe (H2) zwischen 0 mm und 2,5 mm
liegt; und
die dritte Höhe (H3) zwischen 0,8 mm und 2,5 mm
liegt.

11. Prägevorrichtung zu dem Produzieren eines Faser-
produkts nach einem der Ansprüche 1 bis 8, umfas-
send mindestens eine Prägewalze (50) nach An-
spruch 9 oder 10 und mindestens eine Ambosswalze
(60; 90).

12. Prägevorrichtung zu dem Produzieren eines Faser-
produkts nach einem der Ansprüche 1 bis 8, umfas-
send eine erste Prägewalze und eine zweite Präge-
walze, die vorzugsweise stromabwärts von der ers-
ten Prägewalze angeordnet ist;
wobei die erste Prägewalze auf ihrer Umfangsprä-
gefläche mindestens eine erste Zone aufweist, die
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mit Mikroprägevorsprüngen mit einer Dichte von
mindestens 25 Mikroprägevorsprüngen pro cm2 be-
reitstellen ist; und
eine Vielzahl von zweiten Zonen ohne Prägevor-
sprünge, wobei die zweiten Zonen jeweils von den
Mikroprägevorsprüngen der ersten Zone umgeben
sind; und
wobei die zweite Prägewalze auf ihrer Umfangsprä-
gefläche eine Vielzahl von dritten Zonen aufweist,
die hauptsächlich mit linearen Vorsprüngen bereit-
stellen und umgeben sind, wobei
die dritten Zonen (18) und die zweiten Zonen (16)
derart angeordnet sind, dass die zweiten Zonen (16)
und die dritten Zonen (18) durch die erste Zone von-
einander isoliert sind.

13. Prägevorrichtung nach Anspruch 11 oder 12, weiter
umfassend eine Verheiratungswalze (90).

14. Prägevorrichtung nach einem der Ansprüche 11 bis
13, weiter umfassend eine Auftragswalze zu dem
Auftragen von Klebstoffen.

15. Verfahren zu dem Produzieren eines Faserprodukts
nach einem der Ansprüche 1 bis 8, insbesondere
eines Tissuepapierprodukts, Vliesprodukts oder ei-
nes Hybrids davon und vorzugsweise eines Hygie-
ne- und Reinigungsprodukts mit mindestens einer
Lage, umfassend die Schritte

a) Prägen der mindestens einen ersten Zone
und
b) Prägen der mindestens einen dritten Zone;
wobei

die Schritte (a) und (b) durch Leiten mindestens einer
Lage in den Spalt zwischen einer Prägewalze nach
einem der Ansprüche 9 oder 10 und einer Gegen-
walze gleichzeitig ausgeführt werden oder durch Lei-
ten der mindestens einen Lage durch mindestens
zwei nachfolgende Prägevorrichtungen nacheinan-
der ausgeführt werden.

16. Verfahren nach Anspruch 15, umfassend den Schritt
von
c) Kalandrieren der zweiten Zonen in Schritt (a)
und/oder in Schritt (b).

17. Verfahren nach Anspruch 15 oder 16.
dadurch gekennzeichnet, dass
(d) die mindestens eine Lage und eine weitere Lage
mindestens an einigen der Linienelemente der drit-
ten Zonen durch Aufbringen von Klebstoff auf min-
destens einige der Linienelemente der dritten Zonen
laminiert werden.

Revendications

1. Produit fibreux, en particulier un produit en papier
absorbant, un produit non tissé ou un produit hybride
de ceux-ci, de préférence un produit d’hygiène et de
nettoyage, avec
au moins une couche (10), dont la surface est par-
tiellement recouverte d’un motif de gaufrage,
dans lequel le motif comprend:

au moins une première zone continue (12) qui
est micro-gaufrée avec au moins 25 renfonce-
ments de gaufrage (14) par cm2, de préférence
30 à 160 renfoncements de gaufrage/cm2, plus
préférablement 30 à 120 renfoncements de gau-
frage/cm2 et le plus préférablement 45 à 100
renfoncements/cm2, formant une étendue de
gaufrage d’arrière-plan ;
une pluralité de deuxièmes zones (16; 16a) qui
sont non gaufrées, et entourées chacune par
l’étendue de gaufrage d’arrière-plan de la pre-
mière zone, et formant au moins un élément de
motif ; et
en plus des deuxièmes zones (16), des troisiè-
mes zones (18) qui sont chacune entourées en
grande partie de renfoncements linéaires (20),
caractérisé en ce que
les troisièmes zones (18) et les deuxièmes zo-
nes (16) sont disposées de telle sorte que les
deuxièmes zones (16) et les troisièmes zones
(18) sont isolées les unes des autres par l’éten-
due de gaufrage d’arrière-plan de la première
zone.

2. Produit fibreux selon la revendication 1, dans lequel
la deuxième zone (16) jouxte la première zone (12).

3. Produit fibreux selon l’une quelconque des revendi-
cations précédentes,
caractérisé en ce que
la au moins une deuxième zone (16) a une taille d’au
moins 0,5 cm2, de préférence d’au moins 1 cm2, plus
préférablement d’au moins 2 cm2 et le plus préféra-
blement entre environ 3 cm2 et environ 5 cm2 ; et
la au moins une troisième zone (18) a une taille d’au
moins 0,2 cm2, de préférence d’au moins 0,5 cm2,
plus préférablement d’au moins 1 cm2 et le plus pré-
férablement entre environ 2 cm2 et environ 5 cm2.

4. Produit fibreux selon l’une quelconque des revendi-
cations précédentes,
caractérisé en ce que
la superficie totale de toutes les premières zones
(12) couvre 25% à 90% de la superficie totale d’une
face du produit;
la superficie totale de toutes les deuxièmes zones
(16) couvre 5% à 70% de la superficie totale de la
face du produit; et
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la superficie totale de toutes les troisièmes zones
(18) couvre 5% à 30% de la superficie totale de la
face du produit.

5. Produit fibreux selon l’une quelconque des revendi-
cations précédentes,
caractérisé en ce que
le produit comprend au moins deux couches (10, 30)
liées ensemble, dans lequel
la liaison de couche est de préférence effectuée par
un adhésif, de préférence un adhésif de couleur; et
dans lequel
la liaison de couche (70) est de préférence effectuée
le long d’au moins certains des renfoncements li-
néaires (20) de la au moins une troisième zone (18).

6. Produit fibreux selon l’une quelconque des revendi-
cations précédentes,
caractérisé en ce que
chaque couche (10, 30) a un grammage de 10 à
40g/m2 et/ou le produit fibreux a un grammage total
de 15 à 120g/m2.

7. Produit fibreux selon l’une quelconque des revendi-
cations précédentes, dans lequel le produit fibreux
est en papier absorbant crêpé, en particulier en pa-
pier absorbant crêpé sec.

8. Produit fibreux selon l’une quelconque des revendi-
cations précédentes,
caractérisé en ce que
l’épaisseur par couche (10, 30) est d’au moins
100mm, de préférence d’au moins 120mm et le plus
préférablement d’environ 150mm.

9. Rouleau de gaufrage (50) pour produire des produits
fibreux selon l’une quelconque des revendications
précédentes, avec une surface de gaufrage avec
des protubérances convenant à un roulement contre
un rouleau enclume,
dans lequel
la surface de gaufrage comprend:

au moins une première zone (52) qui est une
zone de micro-gaufrage avec au moins 25 pro-
tubérances de micro-gaufrage (53) par cm2, les
protubérances de micro-gaufrage (53) ayant
une première hauteur (H1) sur une surface cir-
conférentielle de base (69) du rouleau de gau-
frage (50) ;
une pluralité de deuxièmes zones (54) sans pro-
tubérances de gaufrage au sein des deuxièmes
zones (54); les deuxièmes zones ayant une
deuxième hauteur (H2) sur la surface circonfé-
rentielle de base du rouleau de gaufrage (50),
les deuxièmes zones étant chacune entourées
par les protubérances de micro-gaufrage de la
première zone ;

une pluralité de troisièmes zones étant prévues
et entourées par des protubérances linéaires
continues ou interrompues (68) et ayant une troi-
sième hauteur (H3) sur la surface circonféren-
tielle de base (69) du rouleau de gaufrage (50),
dans lequel
les troisièmes zones (18) et les deuxièmes zo-
nes (16) sont disposées de telle sorte que les
deuxièmes zones (16) et les troisièmes zones
(18) sont isolées les unes des autres par la pre-
mière zone.

10. Rouleau de gaufrage selon la revendication 9,
caractérisé en ce que
la première hauteur (H1) est comprise entre 0,4 mm
et 1,4 mm ; la deuxième hauteur (H2) est comprise
entre 0 mm et 2,5 mm ; et la troisième hauteur (H3)
est comprise entre 0,8 mm et 2,5 mm.

11. Dispositif de gaufrage pour fabriquer un produit fi-
breux selon l’une quelconque des revendications 1
à 8, comprenant au moins un rouleau de gaufrage
(50) selon la revendication 9 ou 10 et au moins un
rouleau enclume (60; 90).

12. Dispositif de gaufrage pour fabriquer un produit fi-
breux selon l’une quelconque des revendications 1
à 8, comprenant un premier rouleau de gaufrage et
un deuxième rouleau de gaufrage disposé de préfé-
rence en aval du premier rouleau de gaufrage ;
le premier rouleau de gaufrage ayant au moins une
première zone sur sa surface de gaufrage circonfé-
rentielle qui est pourvue de protubérances de micro-
gaufrage ayant une densité d’au moins 25 protubé-
rances de micro-gaufrage par cm2; et
une pluralité de deuxièmes zones dépourvues de
protubérances de gaufrage, les deuxièmes zones
étant chacune entourées par les protubérances de
micro-gaufrage de la première zone ; et
le deuxième rouleau de gaufrage ayant une pluralité
de troisièmes zones sur sa surface de gaufrage cir-
conférentielle qui sont prévues et entourées princi-
palement de protubérances linéaires, dans lequel
les troisièmes zones (18) et les deuxièmes zones
(16) sont disposées de telle sorte que les deuxièmes
zones (16) et les troisièmes zones (18) sont isolées
les unes des autres par la première zone.

13. Dispositif de gaufrage selon la revendication 11 ou
12, comprenant en outre un rouleau d’application
(90).

14. Dispositif de gaufrage selon l’une quelconque des
revendications 11 à 13, comprenant en outre un rou-
leau applicateur pour appliquer des adhésifs.

15. Procédé de fabrication d’un produit fibreux selon
l’une quelconque des revendications 1 à 8, en par-
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ticulier un produit en papier absorbant, un produit
non tissé ou un produit hybride de ceux-ci et de pré-
férence un produit d’hygiène et de nettoyage à au
moins une couche, comprenant les étapes de

(a) gaufrer la au moins une première zone et
(b) gaufrer la au moins une troisième zone; dans
lequel les étapes (a) et (b) sont effectuées si-
multanément en acheminant au moins une cou-
che dans le pincement entre un rouleau de gau-
frage selon l’une quelconque des revendica-
tions 9 ou 10 et un contre-rouleau, ou séquen-
tiellement en acheminant la au moins une cou-
che à travers au moins deux dispositifs de gau-
frage successifs.

16. Procédé selon la revendication 15, comprenant l’éta-
pe de
(c) calandrage des deuxièmes zones à l’étape (a)
et/ou à l’étape (b).

17. Procédé selon la revendication 15 ou 16,
caractérisé en ce que
(d) la au moins une couche et une autre couche sont
stratifiées au moins sur certains des éléments de
ligne des troisièmes zones en appliquant de l’adhésif
sur au moins certains des éléments de ligne des troi-
sièmes zones.
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