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(57)  An embossing method and a multi-ply em-
bossed cellulose product are described herein. The mul-
ti-ply embossed cellulose product is in practice a multi-
layer web material, formed by a plurality of sheets (F)
joined along transverse perforation lines (LP) and having
a first longitudinal edge (B1) and a second longitudinal
edge (B2). The material comprises at least a first ply (VI)
and at least a second ply (V2) of embossed cellulose
material, wherein the first ply (VI) comprises a first color-
ed decorative pattern (P13.3; P13) and a second deco-
rative pattern defined by embossed protrusions (P25.12;
P25.9; P25.2) oriented towards the second ply (V2) and
onwhichaglue (C)is applied. The embossed protrusions
(P25.12; P25.9; P25.2) to which the glue is applied are
arranged, with respect to the longitudinal edges (B1, B2)
and to the transverse perforation lines (LT), so that each
sheet (F) is provided with: at least one gluing spot in a
rectangular area (AP) adjacent to each transverse per-
foration line (LP), having a width of 10 mm and preferably
of 5 mm; and at least one gluing spot in a rectangular
area (AB) adjacent to each edge (B1, B2) having a width
of 10 mm and preferably of 5 mm.

EMBOSSING METHOD AND EMBOSSED PRODUCT
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Description
TECHNICAL FIELD

[0001] Disclosed herein are methods and machines for
the production of multi-ply cellulose web material, for ex-
ample and in particular web material made of tissue pa-
per. Also disclosed are products made of multi-ply tissue
paper.

BACKGROUND ART

[0002] Inthe tissue paper sector, plies of cellulose ma-
terial are embossed and bonded together by means of
various techniques, specifically by gluing, in order to ob-
tain a multi-ply web material. Rolls of toilet paper, paper
towels and other items made of tissue paper are pro-
duced in this way.

[0003] The multi-ply cellulose web material must meet
often mutually contrasting requirements of a technical
and aesthetic nature. In particular, the embossing pattern
must be such as to impart the required characteristics of
softness, liquid absorption capacity, thickness, crush re-
sistance. Moreover, the embossing pattern shall be ap-
propriately designed to provide appropriately distributed
gluing spots, so that the plies that form the web material
are bonded together effectively but with a limited amount
of glue, both to reduce production costs and to avoid
excessively stiffening the cellulose material. In particular,
the glue should hold the plies of the web material bonded
along the edges of the web material and along the per-
foration lines, when provided, for example in products in
roll form.

[0004] Great efforts are expended in the design of the
embossing rollers to obtain embossing patterns that sat-
isfactorily meet these contrasting requirements.

[0005] Insome cases, toobtainacellulose product with
better appearance and hence able to attract consumers’
attention, printed patterns are combined with the em-
bossed designs. These usually require the use of printing
machines placed in line with the embossing unit. Printing
machines are complex, expensive, difficult to operate
and maintain and can have limited production rates,
causing a reduction of the overall productivity of the line.
[0006] Therefore, there is a need to devise methods
and cellulose products capable of overcoming or allevi-
ating the limits of existing methods and products.

SUMMARY OF THE INVENTION

[0007] Accordingto afirstaspect, a method is provided
for producing a multi-ply web material, comprising the
following steps:

- feeding afirst ply into a first embossing nip, between
a first embossing roller and a first pressure roller;

- deforming the first ply by means of embossing pro-
tuberances of the first embossing roller;
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- applying a colored liquid to the first ply at the em-
bossing protuberances;

- feeding the first ply into a second embossing nip,
between a second embossing roller and a second
pressure roller arranged downstream of the first em-
bossing nip along a feed path of the first ply;

- embossing the first ply by means of embossing pro-
tuberances of the second embossing roller, forming
embossed protrusions on the first ply;

- applying a glue to at least some of the embossed
protrusions;

- bonding the first ply to a second ply by gluing.

[0008] According to another aspect, a multi-ply cellu-
lose web material is provided, formed by a plurality of
sheets joined along transverse perforation lines and hav-
ing a first longitudinal edge and a second longitudinal
edge. The material comprises at least a first ply and a
second ply of embossed cellulose material. In embodi-
ments disclosed herein, the first ply comprises a first
colored decorative pattern and a second decorative pat-
tern defined by embossed protrusions oriented toward
the second ply and on which glue is applied. The em-
bossed protrusions to which the glue is applied are ar-
ranged, with respect to the longitudinal edges and to the
transverse perforation lines, so that each sheet is pro-
vided with: at least one gluing spot in a rectangular area
adjacent to each transverse perforation line, having a
width of 10 mm and preferably of 5 mm; and at least one
gluing spot in a rectangular area adjacent to each edge
having a width of 10 mm and preferably of 5 mm.
[0009] Embodiments of the invention disclosed herein
allow obtaining combined printed and embossed deco-
rative patterns, using solely embossing rollers, with no
need to use actual printing units, which are a critical point
of the converting line, also because of their low produc-
tion rates.

[0010] Using embossing units in sequence, not neces-
sarily in phase with each other, with particular configu-
rations of the embossing protuberances, exemplifying
embodiments whereof will be described below, a multi-
ply cellulose product is obtained with an optimal distribu-
tion of the embossing protuberances, on which a glue is
applied to join the plies, and a distribution of preferably
colored decorations, which can appear, to the naked eye,
as printed decorations, but which instead are obtained
by embossing rollers, combined with distributors of ink
or more in general of a colored liquid.

[0011] To obtain particular effects, the glue can also
be colored, preferably with a color different from the color-
ed liquid used for decoration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The invention will be better understood follow-
ing the description and the accompanying drawings,
which illustrate and exemplifying and non-limiting em-
bodiment of the invention. More in particular, the draw-
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ings show:

Fig. 1, a diagram of an embossing machine in a lat-
eral view;

Fig. 2, a view of a portion of the lateral surface of a
first embossing roller of the machine of Fig. 1 in one
embodiment;

Figs. 3A, 3B, 3C, enlarged sections according to the
lines IIA-IIIA 111B-111B and IIIC-1IIC of Fig. 2;

Fig. 4, a view of a portion of the lateral surface of a
first embossing roller of the machine of Fig. 1 in one
embodiment;

Figs.5A, 5B, enlarged sections according to the lines
VA-VA and VB-VB of Fig. 4;

Figs. 6A and 6B, enlarged schematic sections of two
embodiments of an embossed product obtainable
with the machine of Figs. 1-5B;

Fig. 7, a view of a portion of the lateral surface of the
first embossing roller of the machine of Fig. 1 in an
additional embodiment;

Fig. 8, an enlarged section according to the line VIII-
VIl of Fig. 7;

Fig. 9, a view of a portion of the lateral surface of the
second embossing roller of the machine of Fig. 1 in
an additional embodiment;

Fig. 10, an enlarged section according to the line X-
X of Fig. 9;

Figs. 11A and 11B, enlarged schematic sections of
two embodiments of an embossed product obtaina-
ble with the machine of Figs. 1, 7, 8, 9 and 10;

Fig. 12, a view of a portion of the lateral surface of
the first embossing roller of the machine of Fig. 1 in
yet an additional embodiment;

Fig. 13, an enlarged section according to the line
XHI-XI of Fig. 12;

Fig. 14, a view of a portion of the lateral surface of
the second embossing roller of the machine of Fig.
1 in yet an additional embodiment;

Fig. 15, an enlarged section according to the line XV-
XV of Fig. 14;

Figs. 16A and 16B, enlarged schematic sections of
two embodiments of an embossed product obtaina-
ble with the machine of Figs. 1, 12, 13, 14 and 15;
Fig. 17, an axonometric view of a roll of tissue paper
obtained with a web material produced with a ma-
chine according to Fig. 1; and

Fig. 18, a schematic enlargement of a portion of the
web material of the roll of Fig. 17.

DETAILED DESCRIPTION OF EMBODIMENTS

[0013] Fig. 1 schematically shows a first embodiment
of a machine 1 for the production of an embossed web
material made of tissue paper. The machine 1 can com-
prise a first embossing unit 3 and a second embossing
unit 5. In some embodiments, the machine 1 comprises
a third embossing unit 7.

[0014] Inthe embodiment of Fig. 1, the firstembossing
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unit 3 comprises a first embossing roller 11, which can
be provided with embossing protuberances 13. The first
embossing roller 11 is adapted to rotate around a respec-
tive rotation axis 11A in the direction indicated by the
arrow f11. The first embossing roller 11 can be driven
into rotation by a respective motor, not shown.

[0015] To the first embossing roller 11 can be associ-
ated a distributor 15 to distribute a liquid substance. The
distributor can be adapted to distribute a water-base lig-
uid. For example, the distributor 15 can be adapted to
distribute an ink. As used herein, the term "ink" indicates
any liquid substance, preferably water-based, containing
a pigment. Preferably, the distributor 15 distributes a lig-
uid not containing glue.

[0016] With the first embossing roller 11 cooperates a
first pressure roller 17, adapted to rotate according to the
arrow f17 around a respective rotation axis 17A. The first
pressure roller 17 can be provided with a lateral surface
coated with a coating 17R, preferably made of elastically
yielding material. The coating 17R can be made for ex-
ample of rubber, synthetic rubber, or other suitable elas-
tomeric material. The first embossing roller 11 and the
first pressure roller 17 define a first embossing nip 21,
through which passes a first path for a ply V1 of web
material, for example a ply of tissue paper. The ply V1
can consist of a single layer or of a plurality of layers of
cellulose material. For example, the first ply V1 can have
a grammage between 10 g/m2 and 50 g/m2, preferably
between 12 g/m2 and 30 g/m2.

[0017] Thefirstpressure roller 17 and the firstemboss-
ing roller 11 are pressed against each other so that the
embossing protuberances 13 penetrate in the elastically
yielding coating 17R of the pressure roller 17 imparting
a permanent deformation to the ply V1 of tissue paper
that passes through the first embossing nip 21. The dis-
tributor 15 is able to apply the liquid substance on at least
some embossed protrusions formed on the ply V1 by the
embossing protuberances 13 of the embossing roller 11.
[0018] In the embodiment of Fig. 1, the second em-
bossing unit 5 comprises a second embossing roller 23,
provided with embossing protuberances 25 and able to
rotate around a rotation axis 23A according to arrow f23.
The second embossing roller 23 can be driven into rota-
tion by a motor, not shown. To the second embossing
roller 23 is associated a distributor 26 of a liquid sub-
stance, forexample adapted to apply a glue on embossed
protrusions generated by the second embossing roller
23 on the first ply of tissue paper V1, as described farther
on.

[0019] The second embossing roller 23 cooperates
witha second pressureroller 27, adapted to rotate around
arespective rotation axis 27A according to the arrow f27.
The second pressure roller 27 can be provided with a
coating 27R made of elastically yielding material, analo-
gous or similar to the coating 17R of the first pressure
roller 17. The second embossing roller 23 and the second
pressure roller 27 form between them a second emboss-
ing nip 29 through which extends the path of the first ply
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V1. In the second embossing nip, the first ply V1 can be
subjected to a second embossing, i.e. mechanical defor-
mation operation by effect of the penetration of the em-
bossing protuberances 25 ofthe second embossing roller
23 in the elastically yielding coating 27R of the second
pressure roller 27, which is pressed against the second
embossing roller 23.

[0020] Inthe embodiment illustrated in Fig. 1, the sec-
ond embossing unit 5 comprises a third embossing roller
31, adapted to rotate according to the arrow f31 around
arotation axis 31A, by means of a motor, not shown. The
third embossing roller 31 is provided with embossing pro-
tuberances 33. The third embossing roller 31 cooperates
with a third pressure roller 35, adapted to rotate around
a respective rotation axis 35A according to the arrow f35.
The third pressure roller 35 can be provided with an elas-
tically yielding coating 35R, analogous or similar to the
coating 17R of the first pressure roller 17 and to the elas-
tically yielding coating 27R of the second pressure roller
27. Between the third embossing roller 31 and the third
pressure roller 35 is defined an embossing nip 37,
whereatthe embossing protuberances 33 of the third em-
bossing roller 31 press against the elastically yielding
coating 35R of the third pressure roller 35 and penetrate
in said coating 35R, so as to emboss a second ply of
tissue paper V2, which is fed along a respective feed
path. The second ply of tissue paper V2 can have a gram-
mage between 10 g/m2 and 50 g/m2, preferably between
12 g/m2 and 30 g/m2.

[0021] The path of the second ply of tissue paper V2
extends around the third pressure roller 35 and around
the third embossing roller 31 and thence towards the sec-
ond embossing roller 23. After being embossed between
the third embossing roller 31 and the third pressure roller
35, the second ply V2 is detached from the third emboss-
ing roller 31 and follows the path towards the second
embossing roller 23. The path of the ply V1 and the path
of the ply V2 join in a lamination nip 38 defined between
the second embossing roller 23 and a laminating roller
39, adapted to rotate around a respective rotation axis
39A according to the arrow f39. The laminating roller 39
can be coated with an elastically yielding material, for
example an elastomer, a natural or synthetic rubber, pref-
erably having greater hardness than the hardness of the
coating 17R of the first pressure roller 17 and of the coat-
ing 27R of the second pressure roller 27. In other em-
bodiments, the laminating roller 39 can have a rigid cy-
lindrical surface. The term "rigid" means, in this context,
a surface that does not undergo detectable compression
deformations at the pressure that is generated between
the embossing protuberances 25 of the second emboss-
ing roller 23 and the laminating roller 39.

[0022] In some embodiments, the laminating roller 39
is mounted idle and driven in rotation by pressure with
the embossing roller. In other embodiments, the laminat-
ing roller 39 can be motorized.

[0023] In the laminating nip 38, the second ply V2 is
pressed against the first ply V1 can cause the mutual
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gluing of the plies, as described in more detail below.
[0024] The third embossing unit7, if present, can com-
prises a fourth embossing roller 41 adapted to rotate ac-
cording to the arrow f41 around its own rotation axis 41A
and provided with embossing protuberances 43. The
fourth embossing roller can be made to rotate by a motor,
not shown. The fourth embossing roller 41 cooperates
with a fourth pressure roller 45 adapted to rotate accord-
ing to the arrow f45 around a respective rotation axis
45A. The fourth pressure roller 45 can be provided with
an elastically yielding coating 45R, similarly to the pres-
sure rollers 17, 27, 35. The fourth embossing roller 41
and the fourth pressure roller 45 are pressed against
each other at a fourth embossing nip 47. Through the
fourth embossing nip 47 extends the path of a third ply
of tissue paper V3, which is embossed by effect of the
protuberances 43 of the fourth embossing roller 41 which
penetrate in the elastically yielding coating 45R of the
fourth pressure roller. The third ply of tissue paper V3
can have a grammage between 10 g/m2 and 50 g/m2,
preferably between 12 g/m2 and 30 g/m?2.

[0025] While in Fig. 1 the embossing roller 31 is posi-
tioned above the pressure roller 45, a reverse configu-
ration, where the embossing roller 43 is under the pres-
sure roller 45, is not excluded and in fact it may be pre-
ferred. If the embossing roller 41 is in a higher position,
the protrusions generated thereby on the ply V3 are ori-
ented opposite with respect to the ply V1. If the emboss-
ing roller 41 is positioned in a lower position, i.e. under
the pressure roller 45, the protrusions generated by the
embossing unit 7 are oriented towards the ply V1.
[0026] The path of the third ply V3 can join the path of
the first ply V1 to advance, together with it, towards the
second pressure roller 27 of the second embossing unit
5. The numeral 49 indicates a guide roller on which the
paths of the plies V1 and V2 can converge.

[0027] Figs. 2, 3A, 3B and 3C show a front view and a
local section according to IlI-lll of Fig. 2 of a portion of
the cylindrical surface of the first embossing roller 11 in
one embodiment.

[0028] Inthe embodimentillustrated in Figs. 2 and 3A,
3B, 3C the embossing protuberances 13 comprise a first
series of protuberances 13.1 and a second series of pro-
tuberances 13.2. In some embodiments, the protuber-
ances 13.1 can have a height H1 (Fig. 3A), for example
between about 0.3 and about 2 mm, preferably between
about 0.8 and about 1.3 mm. The protuberances 13.1
can for example have a frusto-conical shape, with a cir-
cular or elliptic cross section, or frusto-pyramidal shaped
with polygonal, for example quadrangular, cross section.
In general, the protuberances 13.1 can be dot-shaped
and define a micro-embossing pattern.

[0029] In possible embodiments, the cross section, i.e.
the section orthogonal to the height of the protuberances
13.1 can have a maximum dimension and a minimum
dimension, or a constant dimension. For example, in the
case of frusto-conical shaped protuberances with a cir-
cular cross section, the dimension of the cross section
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is constant (equal to the diameter), variable (decreasing)
fromthe base (maximum diameter) to the head (minimum
diameter) of the protuberance. If the cross section is el-
liptic, ateach height of the protuberance the cross section
will be characterized by a smaller transverse dimension
and by a greater transverse section, corresponding re-
spectively to the minor axis and to the major axis of the
ellipse. In this case, too, the section reduces (the major
and minor axes decrease) along the height development
from the base to the head of the protuberance. In case
of protuberances with square or rectangular section, the
greater transverse dimension is equal to the diagonal
and the smaller transverse dimension is equal to the side
of the square, or to the smaller side of the rectangle. The
aforesaid dimensions decrease from the base to the head
of the protuberance.

[0030] The protuberances 13.1 can have such a cross
section that the greater dimension and the smaller di-
mension of each cross section are substantially of the
same order of magnitude. For example, the ratio between
greater dimension and smaller dimension of each cross
section can be equal to or smaller than about5, preferably
equal to or smaller than about 3, more preferably equal
to or smaller than about 2. Advantageously, the cross
section can be circular, hence with a ratio of 1 between
greater dimension and smaller dimension.

[0031] Preferably, the protuberances 13.1 are isolated
from each other, i.e. each protuberance has a head sur-
face and a lateral surface that extends from the head
surface towards the base of the protuberance.

[0032] In this sense, the protuberances 13.1 are dot-
shaped and can define a background embossing patter,
for example a micro-embossing pattern. The background
embossing or micro-embossing can impart technical
characteristics to the product, for example and in partic-
ular characteristics of fluffiness, softness, absorption ca-
pacity.

[0033] Vice versa, in some embodiments each protu-
berance 13.2 can have a complex shape, characterized
by a body 13.6 and by pluralities of tips or appendages
13.3 that project from an upper surface, or head surface,
13.4 of the body 13.6 and that have a head surface 13.5.
As shown in particular in Fig. 2, the body 13.6 of each
protuberance 13.2 has a very ample plan dimension, so
that multiple tips 13.3 can be present on the upper surface
13.4 of each protuberance 13.2.

[0034] In Fig. 2, the protuberances 13.2 define a dec-
orative motif.

[0035] The protuberances of the second series of em-
bossing protuberances 13.2 can have a total height H2
greater than the height H1 of the protuberances 13.1. In
the embodiment of Figs. 3A, 3B, 3C the embossing pro-
tuberances 13.2 have a body 13.6 having a height H1,
from which the appendages or tips 13.3 project. The total
height H2 is the height measured between the base of
the embossing protuberance 13.2 and the head surface
13.5 of the tips 13.3. The difference H2-H1 can measure
some tens of a millimeter, for example between about
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0.2 and about 0.6 mm, preferably around about 0.3 mm.
Even though the body 13.6 of the protuberances 13.2
has, in the illustrated example, a height H1 equal to the
height of the protuberances 13.1, this is not necessary.
It is advantageous that the total height H2 of the protu-
berances 13.2 be greater than the height H1 of the pro-
tuberances 13.1, for the purposes that will be clarified
farther on.

[0036] In some embodiments, the area of the surface
13.4 of each protuberance 13.2 is equal to a multiple of
the total surface area of the head surfaces 13.5 of the
tips 13.3. For example, on a surface 13.4 of a single pro-
tuberance 13.2 some tens or many tens of tips 13.3 dis-
tanced from each other can be arranged.

[0037] Inthe exemplary embodiment of Fig. 2 the pro-
tuberances 13.2 form decorative images, in the example
hot air balloons and airplanes. Each decorative image
can be formed by a protuberance 13.2 whose body 13.6
has a contour corresponding to the contour of the deco-
rative image. Inside the contour, the protuberance 13.2
can have a continuous flat surface at a height H1, or it
can have inner cavities, as shown for example in 13.7,
toreduce the total surface area of the upper surface 13.4.
[0038] Figs. 3A, 3B, 3C, show local sections according
to the lines IIA-IIIA, 11IB-11IB and IIIC-IIC of Fig.2, re-
spectively. The section of Fig. 3Ais carried outin an area
that comprises a protuberance 13.1, a surface portion 14
of the embossing roller 11 lacking protuberances, a por-
tion of a protuberance 13.2, with tips 13.3 (only one of
which s visible in Fig. 3A). Fig. 3B shows a section carried
out along the line I11B-IIIB of a solid decorative protuber-
ance 13.2, with an ample upper surface 13.4 thatis ata
height H1 from the base and that occupies the entire
surface delimited by the perimeter of the figure (in this
case, a hot air balloon). On the upper surface 13.4 are
positioned rows of tips 13.3 suitably spaced from one
another.

[0039] Fig. 3C shows a cross section according to IlIC-
IlIC of Fig. 2, along a line that cuts a portion of adecorative
protuberance 13.2 that, similarly to the one partially vis-
ible in Fig. 3A, has zones with a height H1 and inner
cavities 13.7.

[0040] In all the sections of Figs. 3A, 3B, 3C, the upper
surface 13.4 of the decorative protuberances 13.2 is far
greater, even greater by one or two orders of magnitude,
than the head surface of the protuberances 13.1.
[0041] If the upper surface 13.4 of each protuberance
13.2 is far greater, for example greater by one or two
orders of magnitude, than the head surface of the protu-
berances 13.1, the penetration of the protuberances 13.2
in the elastically yielding coating 17R of the pressure roll-
er 17 is limited and can entail a modest permanent de-
formation of the cellulose material forming the ply V1, or
nearly no permanent deformation at all. As will be clarified
in greater detail hereafter, in this case the pattern formed
by the protuberances 13.2 gives rise to a colored design
on the ply V1, which can be perceived by the eye of the
consumer as a print, rather than as an embossing.
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Hence, a print decoration effect is obtained using an em-
bossing unit, instead of a printing machine, with the ad-
vantages that come from avoiding the use of this latter
type of machine which can entail several drawbacks in
the converting line, for example a lower production rate.
[0042] Insomeembodiments, the area of the head sur-
face of each protuberance 13.1 can be equal to or greater
than, for example about double or triple the area of the
head surface 13.5 of the protuberances 13.2. The protu-
berances 13.1 can have, for example, a circular head
surfaces with a diameter between about 0.4 mm and
about 0.6 mm and the tips 13.3 can have a circular head
surface with a diameter between about 0.2 mm and about
0.6 mm.

[0043] With an arrangement of the type described, the
ply V1 is embossed by penetration of the protuberances
13.1 and of the tips 13.3 in the elastically yielding coating
17R. As observed above, in some embodiments the pen-
etration of the main body 13.6 of the protuberances 13.2
in the elastically yielding coating 17R is limited by effect
of the extensive area of the head surface 13.4 of these
protuberances. Consequently, the ply V1 can be em-
bossed in a deeper manner at the protuberances 13.1
and only lightly at the tips 13.3, remaining substantially
smooth around the tips 13.3. Since the height H2 is great-
er than the height H1, the distributor 15 of liquid sub-
stance applies the liquid substance only on the radially
more projecting surfaces of the embossed ply V1, which
correspond to the head surfaces 13.5 of the tips 13.3, so
that the ply V1 is colored in points at these tips 13.3.
Making the appendages or tips 13.3 with small transverse
dimensions, hence with a small head surface, it is pos-
sible to obtain very fine patterns that on the ply V1 are
visible as small points (pixels) of color, pigmented with
the liquid substance applied by the distributor 15.
[0044] In embodiment variants, the liquid applied by
the distributor 15 can be colorless and/or can comprise
an adhesive substance; hence it can have a gluing ca-
pability. In the case of an adhesive substance, the glue
can be highly diluted, for example it can be 2 to 10 times
more diluted than normal glue used for mutually gluing
embossed cellulose plies made of tissue paper.

[0045] Theapplication ofacolorless liquid, or ofaliquid
contained a certain amount of adhesive substance, can
facilitate the subsequent mutual gluing of the plies in the
second embossing unit, as described in more detail here-
after.

[0046] Theprotuberances 13.1 of the first series of pro-
tuberances can form a background embossing or micro-
embossing. For example, the protuberances 13.1 can be
distributed with a density between about 15 and about
200 protuberances/cm?, preferably between about 30
and about 60 protuberances/cm2. Each protuberance
13.1 can have a head surface area for example between
about 0.1 and about 1 mm2. This embossing or micro-
embossing formed by the protuberances 13.1 imparts
technical characteristics of fluffiness, thickness and/or
absorption to the cellulose material that forms the ply V1.
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As shown in Fig. 2, the protuberances 13.1 are not dis-
tributed uniformly on the surface of the embossing roller
11, because they are absent in the area in which the
embossing protuberances 13.2, of the second series, are
positioned. The density indicated above is referred to ar-
eas in which there is a continuous distribution of protu-
berances 13.1.

[0047] In some embodiments, the protuberances 13.2
are positioned in areas of the embossing roller 11 devoid
of protuberances 13.1, so that on the embossed ply V1
the cellulose material remains smooth around and inside
the decorative motifs formed by the coloration of the ply
V1 at the tips 13.3. In Fig. 2, the areas of the roller 11
devoid of protuberances 13.1 are indicated by the nu-
meral 14. On the ply V1 to this area corresponds a sub-
stantially smooth area of the ply V1, which gives more
emphasis to the decorative motifs obtained from the ap-
plication of the liquid substance on the areas of the ply
V1 deformed by the tips 13.3.

[0048] In Figs. 2 and 3A-3C, the decorative motifs are
generated by protuberances 13.2 that have tips 13.3 on
their head surfaces, so as to reduce the surface of the
cellulose ply on which the colored liquid substance L is
applied. However, in other embodiments, each protuber-
ance 13.2, or at least some of them, may have a sub-
stantially flat head surface and a height H2 from the base
of the protuberance 13.2. In this way, a coarser decora-
tion is obtained.

[0049] Fig. 4 is a front view of a possible embodiment
of the second embossing roller 23. Fig. 5A shows a sec-
tion according to VA-VA of Fig. 4, of one of the embossing
protuberances 25. Fig. 5B shows a local section accord-
ing to the line VB-VB of Fig. 4. The embossing protuber-
ances 25 can have a body 25.1 with a head surface 25.3
from which tips 25.2 project. The reference H3 indicates
the height of the body 25.1 the reference H4 indicates
the total height of the tips 25.2 of each protuberance 25,
i.e. the distance of the head surfaces of the tips 25.2 from
the base of the protuberances 25. In other embodiments,
the protuberances 25 (or some of them) can have a sim-
ple shape, similar to the protuberances 13.1 shown in
Fig. 3, and a height H4.

[0050] The heights H3 and H4 can be equal to the
heights H1 and H2, respectively. In other embodiments,
the height H3 can be different from the height H1 and/or
the height H4 can be different from the height H2.
[0051] The gluedistributor 26 applies glue onthe areas
of the ply V1 that correspond to the tips 25.2 of the pro-
tuberances 25 of the second embossing roller 23. These
glued areas are pressed against the other plies V2 and
V3 in the lamination nip 38 to cause mutual gluing of the
plies V1, V2 and V3 and obtain the multi-ply web material
N at the output of the machine 1. Gluing takes place at
head surfaces 25.4 of the tips 25.2, hence in very limited
areas with respect to the area of the head surfaces 25.3
of the bodies 25.1 of the protuberances 25.

[0052] As shown in Fig. 4, the body 25.1 of the protu-
berances 25 can have a linear development, i.e. in plan
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view the protuberances 25 can have a smaller dimension
(width) and a greater dimension (length), where the
greater dimension is a multiple of the smaller dimension,
for example at least five times the smaller dimension.
Preferably, the greater dimension can be at least one
order of magnitude greater than the smaller dimension,
i.e. at least ten times greater. The protuberances 25 can
extend according to closed lines, which define the con-
tour of a motif of large dimensions.

[0053] Preferably, the protuberances 25 define deco-
rative motifs, as shown in Fig. 4. The tips 25.2 with which
the protuberances 25 are provided serve the function of
limiting the surface area of the ply V1 on which glue is
applied by the glue distributor 26. In this way, a decorative
effect is obtained, given by the distribution of the tip 25.2
along the protuberances with decorative effect 25, in par-
ticular if colored glue is used. In addition, good gluing is
obtained thanks to the distribution of the glue in spots,
and areduced consumption of glue, with consequent cost
reduction and obtainment of a softer product, thanks to
the fact that the glued surface, which typically stiffens the
treated material, is only a fraction of the front surface of
the protuberances 25.

[0054] Thethird embossingroller 31 and the fourth em-
bossing roller 41, if present, can be provided with micro-
embossing protuberances with uniform distribution, so
as to obtain plies V2 and V3 provided with embossed
micro-protrusions. In other embodiments, the ply V2
and/or the ply V3 can be smooth. The micro-embossing
of the plies V3 and V2, as well as that of the ply V1, can
have a density of embossed protrusions from 15 to 200
protrusions/cm2, preferably between 20 and 100 protru-
sions/cm2, most preferably between 30 and 60 protru-
sions/cm2. The height of the embossing protrusions
formed on the plies V2 and V3 can be smaller than those
of the protrusions formed on the ply V1. However, prod-
ucts with only two plies may be produced, hence omitting
the ply V3. In other embodiments, the ply V3 may follow
the same path as the ply V1 through the embossing unit 3.
[0055] Moreover, each of the plies V1, V2, V3 can, in-
dependently of the others, consist of a single layer or of
multiple layers.

[0056] Fig. 6A shows a schematic cross section of a
multi-ply web material N obtained from coupling the plies
V1, V2 and V3 embossed and decorated with the ma-
chine of Fig. 1. The protrusions generated in the plies
are indicated with the letter P followed by the number
corresponding to the reference number used to indicate
the embossing protuberance or the tips that generated
them. Hence, for example the ply V1 has protrusions
P13.1 generated by the protuberances 13.1 and protru-
sions P13.3 generated by the tips 13.3. By way of exam-
ple, Fig. 6A shows an embossing P13.6 around the pro-
trusions P13.3, which can be generated by the body 13.6
of the embossing protuberances 13.2, if they succeed in
at least partially penetrating in the elastically yielding
coating 17R of the first pressure roller 17. In general, the
large transverse dimension of the bodies 13.6 of the pro-
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tuberances 13.2 causes them to penetrate to a small ex-
tentin the elastically yielding coating 17R and hence they
impart little or nearly no permanent deformation to the
cellulose ply V1.

[0057] In advantageous embodiments, the embossed
protrusions 13.3 have reduced dimensions, with a circu-
lar, elliptic or quadrangular shape, for example, with a
maximum dimension preferably not greater than 1 mm,
preferably not greater than 0.5 mm, for example of the
order of 0.3 mm. In this way, a decoration made of dots
is obtained, i.e. substantially a decoration consisting of
colored pixels, the combination whereof forms complex
and colored decorative motifs of large dimensions. In this
way, there is an extended decoration on the web material
N with a limited consumption of colored liquid.

[0058] The area of the cellulose ply V1 surrounding the
protrusions P13.3 is substantially free of embossing, be-
causeit correspondstothe areas 14 (Fig. 2). Atadistance
from the non-embossed areas that surround the protru-
sions P13.3 the ply V1 is provided with embossing pro-
trusions P13.1 formed by the protuberances 13.1. More-
over, on the ply V1 are provided protrusions P25 with
head protrusions P25.2, formed by the protuberances 25
and respective tips 25.2. The surface of the cellulose ply
V1 of the protrusions P25.2 is provided with glue C, which
glues the plies V2 and V3 to the ply V1. As noted above,
gluing is obtained by laminating the plies V1, V2, V3 in
the laminating nip between the second embossing roller
23 and the laminating roller 39.

[0059] Fig.6A schematically showsthe micro-emboss-
ing P33 generated on the ply V2 by the embossing pro-
tuberances 33 of the embossing roller 31. Moreover, Fig.
6A schematically shows the micro-embossing P43
formed on the ply V3 by the protuberances P43 of the
embossing roller 41.

[0060] While Fig. 6A shows an embossed product
whose ply V1 has an embossing, i.e. deformation, both
at the protuberances 25 of the embossing roller 23, and
at the protuberances 13.1 and 13.2 of the embossing
roller 11, as noted above in some embodiments the
shape and the dimension of the protuberances 13.2 and
of the related tips 13.3 can be such as not to impart a
permanent deformation to the ply V1 at the working pres-
sure used and with the hardness selected for the elasti-
cally yielding coating 17R of the pressure roller. Alterna-
tively, the aforesaid parameters (dimensions and shapes
of the protuberances, embossing pressure, hardness of
the coating 17R) are such as to impart a very limited
deformation, for example a deformation only at the tips
13.3.

[0061] Fig. 6B shows a cross section similar to that of
Fig.6A, where however the embossed protrusions P13.6
are practically invisible and only light embossed protru-
sions P13.3 are present. In some situations on the fin-
ished product the protrusions P13.3 could be practically
invisible to the naked eye, by effect of the weak penetra-
tion of the tips 13.3 in the coating 17R of the pressure
roller 17 and of the elastic recovery of the cellulose ma-



13 EP 3 578 352 A1 14

terial forming the ply V1.

[0062] In the embodiment of Figs. 2 and 6B, the first
embossing roller 11 comprises embossing protuberanc-
es 13.1 and 13.2 having different heights H1 and H2,
while the second embossing roller 23 comprises emboss-
ing protuberances 25 all of the same height H4. However,
this is not the only possible embodiment.

[0063] With continuing reference to Fig. 1, Figs. 7 and
8 show a front view and a section according to VIII-VIII
of a grooved surface of the first embossing roller 11 in
another embodiment. Figs. 9 and 10 show a front view
and a sectional view according to the line X-X of the sec-
ond embossing roller 23 in a different embodiment.
[0064] Inthe embodiment of Figs. 7 to 10, the first em-
bossing roller can be provided with embossing protuber-
ances 13 with an elongated linear shape and a constant
height H6. The shape of protuberances 13 is linear and
elongated in the sense that in a plan view (Fig. 7) the
width of each protuberance is much smaller than the
length thereof. In practice, the protuberances 13 gener-
ate on the ply V1 linear decorations, whereat the web
material V1 can be slightly embossed, to apply the pig-
mented liquid substance L through the distributor 15 only
at the head surfaces 13A of the protuberances 13. The
protuberances 13 can have a height H6 for example be-
tween about 0.4 and about 2.2 mm, preferably between
about 1 mm and 2 mm, for example between about 1.3
mm and about 1.8 mm.

[0065] The area of the head surfaces 13A of the pro-
tuberances 13 of Fig. 7 and the pressure between the
embossing roller 11 and the pressure roller 17 can be
such that the deformation imparted in the embossing nip
21 to the ply V1 and that remains in the finished product
can be barely perceptible or even imperceptible for con-
sumers, for example thanks to the fact that the deforma-
tion imparted during processing in the embossing nip 21
is entirely or nearly entirely in the elastic deformation
range of the cellulose material forming the ply V1. In this
case, using a colored liquid distributed by the distributor
15 on the areas of the ply V1 corresponding to the head
surfaces 13A of the protuberances 13, a substantially
printing effect, instead of an embossing effect, is ob-
tained. The minimum deformation of the ply V1 in the nip
21 is sufficient to cause the colored liquid to be applied
by the distributor 15 only along the head surfaces 13A
of the protuberances 13.

[0066] The second embossing roller 23 shown in Figs.
9 and 10 can have embossing protuberances 25 having
two different heights. More specifically, in the illustrated
example, the embossing protuberances 25 comprise a
first series of protuberances 25.6 and a second series of
protuberances 25.7. In some embodiments, the protu-
berances 25.6 can be cone frustum shaped or pyramid
frustum shaped, or otherwise with simple dot geometric
shape, with a cross section, according to a plane orthog-
onal to the height of the protuberances, having a greater
dimension and a smaller dimension, the ratio of the great-
er and smaller dimension being preferably equal to or
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smaller than 5, more preferably equal to or smaller than
2, still more preferably lower than 1.5 and in particular
equal to about 1. They are substantially dot-shaped, non
linear, protuberances. They have a height H7 forexample
between about 0.5 and about 1.5 mm, preferably be-
tween about 0.8 mm and about 1.2 mm. The maximum
transverse dimension (i.e., in the case of cone frustum
shaped protuberances with elliptic section, the major ax-
is) of the head surface of the protuberances 25.6 can for
example be between about 0.1 and about 1 mm, prefer-
ably between about 0.3 and about 0.7 mm.

[0067] The protuberances 25.7 can have a body 25.8
with a head surface 25.11, from which tips 25.9 project,
having respective head or frontal surfaces 25.10. The
total height of the protuberances 25.7 is indicated as H8
and it is greater, for example by about 0.1-0.5 mm, pref-
erably by about 0.2-0.4 mm to the height of the body 25.8.
In the illustrated example, the height of the body 25.8 is
equal to H7, but this is not necessary. In other embodi-
ments, the body 25.8 of the protuberances 25.7 can have
a height greater than or smaller than H7.

[0068] As shownin Fig. 9, the protuberances 25.7 can
have a linear extension, i.e. they extend for a length (in
the front view of Fig. 9) along the cylindrical surface of
the embossing roller 23, which is many times greater, for
example greater by at least one order of magnitude, or
greater by two orders of magnitude, than the width of the
protuberances 25.7. In some embodiments, the protu-
berances 25.7 can intersect each other, as shown in Fig.
9, forming closed areas. In some embodiments, a micro-
embossing formed by the protuberances 25.6 can be lo-
cated inside the closed areas delimited by the protuber-
ances having linear development 25.7.

[0069] In some embodiments, the total height H8 of
the protuberances 25.7 is greater than the height H6 of
the protuberances 13.

[0070] Thanks to the height difference H8-H7, when
the ply V1 is embossed in the embossing nip 29, the
portions of ply V1 corresponding to the head surfaces
25.10 of the tips 25.9 are displaced radially outwards
more than the remaining surface of the ply V1 and hence
only these portions receive the glue applied by the dis-
tributor 26. In the laminating nip 38, the ply V1 is bonded
by lamination and gluing to the plies V2 and V3 by effect
of the pressure between the tips 25.9 and the laminating
roller 39. The plies V2 and V3 can be embossed or micro-
embossed, and for this purpose the embossing rollers
31 and 41 as described above can be used.

[0071] The surface of the ply V1 not occupied by the
embossing formed by the protuberances 25.7 is at least
in part occupied by the micro-embossing formed by the
protuberances 25.6.

[0072] Fig. 11A schematically shows a section of the
web material N obtained with the embossing rollers of
Figs. 7 to 10. The plies of the web material are indicated
with V1, V2 and V3, as in Fig. 1. On ply V1 embossed
protrusions P13 are formed, generated by the embossing
protuberances 13 of the first embossing roller 11, and
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embossed protrusions P25.7 with tips P25.9 generated
by the double-height embossing protuberances 25.7,
25.9. A colored liquid L is applied on the head surfaces
of the embossed protrusions P13. A glue C is applied on
the most deformed areas of the plies V1, corresponding
to the tips 25.9 of the protuberances 25.7. By means of
the glue C the ply V1 is glued to the plies V2 and V3,
thanks to the pressure generated in the laminating nip
38, between the second embossing roller 23 and the lam-
inating roller 39. On the ply V2 embossed protrusions
P33 are formed, generated by the third embossing roller
31 with the embossing protuberances 33. On the third
ply V3, positioned between thefirst ply V1 and the second
ply V2, embossed protrusions P43 are formed, generated
by the embossing protuberances 43 of the fourth em-
bossing roller 41.

[0073] As noted above, the penetration of the linear
protuberances 13 in the elastically yielding coating 17R
of the pressure roller 17 can be very limited, for example
such as not to leave an impression (permanent deforma-
tion) visible or perceptible by the naked eye on the fin-
ished product. In this way, by means of the colored liquid
applied by the distributor 15, an effect similar to printing
is obtained on the finished product. Fig. 11B shows a
section similar to the section of Fig. 11A, in which the
embossed protrusions P13 are practically invisible, in the
sense that they almost entirely disappear once the com-
pression effect exercised by the protuberances 13 on the
elastically yielding coating 17R ceases. In Fig. 11B, the
reference L indicates the dye applied by the distributor 15.
[0074] Figs. 12 to 16B show a further embodiment of
the embossing rollers and of the product obtainable
therewith. The rollers used therein are different from the
preceding one mainly because the protuberances of the
roller 11 are dot-shaped instead of linear. Fig. 12 shows
a front view of the embossing protuberances 13 of the
firstembossing roller 11, which can be in the form of cone
frustum or pyramid frustum shaped tips with height H9
(Fig. 13). The protuberances 13 form areas delimited on
the ply V1 in which the distributor 15 applies the colored
liquid, to form a dotted decoration. In otherembodiments,
the decoration can be formed by continuous lines ob-
tained by means of linear embossing protuberances.
[0075] The shape of the protuberances 13 and the
pressure between the embossing roller 11 and the pres-
sure roller 17 can be such that in the embossing nip 21
the ply V1 undergoes a very small deformation and one
such that, as in the embodiments described above, al-
lows to apply with the distributor 15 a colored liquid in
limited areas, thanks to the deformation of the ply V1,
but such that (once the ply V1 has been detached from
the embossing roller 11) the deformation is completely
or partially reabsorbed by effect of the elastic recovery
of the cellulose material forming the ply V1, giving rise
to a ply apparently decorated by printing and not em-
bossed at the areas on which the embossing protuber-
ances 13 acted.

[0076] Fig. 14 shows a front view of a portion of the
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cylindrical surface of the second embossing roller 23,
which in this case is provided with two series of emboss-
ing protuberances, indicated with reference numbers
25.12 and 25.13 in the section of Fig. 15. The references
H12 and H13 indicate the heights of the protuberances
25.12 and 25.13. Preferably, H12 is greater than H13.
Preferably, the protuberances 25.12 with greater height
have linear development, i.e. they have, in a plan view,
a greater dimension that is a multiple of the smaller di-
mension, for example a greater longitudinal dimension
(length), which is greater by one or more orders of mag-
nitude than the smaller transverse dimension (width). In
some embodiments, around the protuberances 25.12
there can be areas 24 lacking protuberances 25.13. The
latter can be micro-embossing protuberances and can
for example have a pyramid frustum or cone frustum
shape with very small dimensions, for example with a
cross section having smaller transverse dimension with
respect to the smaller transverse dimension of the pro-
tuberances 25.12. The protuberances 25.13 can in prac-
tice be dot-shaped.

[0077] The protuberances 25.12 form on the ply V1
embossing protrusions of greater height, on which glue
is applied by the distributor 26. By means of this glue, in
the laminating nip 38 the ply V1 is bonded by gluing with
the plies V2 and V3 by effect of the pressure of the head
surfaces of the protuberances 25.12 against the laminat-
ing roller 39.

[0078] Fig. 16A shows a schematic section of the web
material N obtained with the rollers having the protuber-
ances described with reference to Figs. 12 to 15. Adopt-
ing the same criterion of the preceding figures, in Fig. 16
the ply V1 has embossed protrusions P13 formed by the
embossing protuberances 13 of the first embossing roller
11. These embossed protrusions P13 can have very
smallheight. On the ply V1 embossed protrusions P25.12
are also present, formed by the embossing protuberanc-
es 25 of the second embossing roller 23, glued with the
glue C to the plies V2 and V3. The reference P25.13
indicate embossed protrusions formed by the embossing
protuberances 25.13. The ply V2 is provided with em-
bossed protrusions P33 formed by the embossing pro-
tuberances 33 of the third embossing roller 31, while the
third ply V3 is provided with embossed protrusions P43
formed by the embossing protuberances 43 of the fourth
embossing roller 41. In the areas of bonding by gluing
(head surfaces of the embossed protrusions P25.12, glue
C), the embossed protrusions P33 and P43 can be
crushed. As in the embodiments described above, the
density of the embossed protrusions P43 and P33, and
hence the density of the respective embossing protuber-
ances 43 and 33, can typically be those of a background
micro-embossment, with density for example between
20 protrusions/cm? and 200 protrusions/cm?2, preferably
between 25 protrusions/cm?2 and 50 protrusions/cm?2, for
example.

[0079] Fig. 16B shows an embodiment in which the
protrusions P13 generated by the embossing roller 11
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with the embossing protuberances 13 are practically im-
perceptible. The reference L indicates the dye applied
on these protrusions by the applicator 15.

[0080] In all cases shown hitherto, there is never any
relationship between the mutual position of one emboss-
ing with respect to the others, i.e. the mutual positioning
of an embossing on the materials in plies with respect to
the other embossing is random. This holds true both for
the decorative subjects, and for micro-embossments.
The embossing units 3, 5, 7 may also be in phase with
each other, in transverse direction with respect to the
direction of advance of the plies, or in longitudinal direc-
tion, or in both directions, so that the multi-ply product N
at the output of the last embossing unit has decorations
and/or micro-embossments that are in phase with each
other or free.

[0081] In the examples described above, the emboss-
ing unit 5 is a "nested" unit, in which the protuberances
generated by the embossing roller 31 on the ply V2 tend
primarily to be inserted between protuberances formed
on the set of the plies VI, V3 by the embossing roller 23.
This configuration can in certain cases be preferred, be-
cause it does not require a precise correspondence be-
tween embossing protuberances of the rollers 31 and 23
and hence itdoes not require a mutual phasing. However,
it is possible for the embossing protuberances 33 of the
embossing roller 31 to be arranged in atip-to-tip arrange-
ment with the embossing protuberances 25 of the em-
bossing roller 23.

[0082] The web material N is transformed in a known
manner to obtain rolls of wound web material. Fig. 17
schematically shows a roll R of material N. In general,
the roll R is obtained by winding the web material in "logs"
that are subsequently cut, orthogonally to the axis of
winding, to obtain rolls R of the desired axial length A.
The web material N of the roll R is divided by transverse
perforation lines LP into individual sheets F detachable
from one another at the time of use by tearing along the
perforation lines.

[0083] To obtain a high quality product, the distribution
of the embossed protrusions must be such as to obtain
a correct application of glue. The critical areas in this
respect are the longitudinal edges B1, B2 of the web ma-
terial N forming the roll R and the area adjacent to the
perforation lines LP. In use, the individual plies VI, V2,
V3 that form the web material N should not be detached
from each other along the edge lines B1, B2 and along
the lines obtained by tearing at the perforation lines LP.
[0084] Fig. 18 shows a portion of web material N com-
prising a sheetF and a portion of the two adjacent sheets.
InFig. 17 and Fig. 18, the embossing patterns are omitted
for the sake of drawing simplicity. In Fig. 18, rectangularly
shaped areas or bands AP adjacent to each perforation
line LP are indicated. Each area AP is delimited by the
perforation line LP, by the two longitudinal edges B1, B2
and by a line L1, parallel to the perforation line LP and
positioned at a distance I5p therefrom.

[0085] On each sheet, the reference AB indicates lat-
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eral areas consisting of longitudinal bands or strips ex-
tending along the edges B1, B2 of the web material N
forming the roll R. Each of the two longitudinal bands or
strips has a width I5g.

[0086] Hence, on each sheet F are defined two trans-
verse bands or strips AP with width |,p and two longitu-
dinal bands or strips with width I5g.

[0087] According to advantageous embodiments, the
protuberances of the second embossing roller 23, which
define the embossed protrusions on which the glue C is
applied are arranged in such a way as to obtain an ap-
propriate distribution of the glued zones in the areas AB
and AP, as described below.

[0088] According to advantageous embodiments, the
distribution of the embossed protrusions generated by
the embossing protuberances 25 is such thatin any band
or strip AP is present at least one gluing spot, independ-
ently of the axial dimension A of the roll. In advantageous
embodiments, the width |,p of the bands or strips AP is
equal to 10 mm and preferably equal to 5 mm. This
means, substantially, that the distribution of the glue is
such that in any strip AP with dimension [5p = 10 mm, or
preferably I,p =5 mm, glue is present to keep the plies
bonded adjacently to the perforation line LP. This allows
obtaining a product whose plies V1, V2, V3 do not tend
to delaminate along the perforation lines.

[0089] According to advantageous embodiments, in a
similar manner the distribution of the protuberances 25
of the second embossing roller 23 are such that on each
lateral band or strip AB having a width 1,5 at least one
gluing spot is present. In advantageous embodiments,
the width I5g is equal to 10 mm, preferably 5 mm. This
means that on each sheet F of web material N the glue
is distributed in such a way that there is at least one glue
spot in a band having a width of 10 mm along each of
the edges B1, B2 and preferably, a glue spot in each
band having a width of 5 mm along each of the edges
B1, B2.

[0090] Having described some embodiments, peculiar
aspects of the invention are defined in the following claus-
es.

Clause no.1. A multi-ply cellulose web material,
formed by a plurality of sheets (F) bonded along
transverse perforation lines (LP) and having a first
longitudinal edge (B1) and a second longitudinal
edge (B2), comprising at least a first ply (V1) and at
least a second ply (V2) of embossed cellulose ma-
terial, wherein the first ply (V1) comprises a first
colored decorative pattern (P13.3; P13) and a sec-
ond decorative pattern defined by embossed protru-
sions (P25.12; P25.9; P25.2) oriented toward the
second ply (V2) and to which glue (C) is applied; and
wherein the embossed protrusions (P25.12; P25.9;
P25.2) to which the glue is applied are arranged, with
respect to the longitudinal edges (B1, B2) and to the
transverse perforation lines (LT), so that each sheet
(F) is provided with: at least one gluing spot in a
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rectangular area (AP) adjacent to each transverse
perforation line (LP), having a width of 10 mm and
preferably of 5 mm; and at least one gluing spot in
a rectangular area (AB) adjacent to each edge (B1,
B2) having a width of 10 mm and preferably of 5 mm.

Clause no.2. The web material of the clause 1,
wherein each ply has a weight per unit of surface
areabetween about 10 g/m2and about 50 g/m?, pref-
erably between 12 g/m2 and 30 g/m2.

Clause no.3. The web material of the clause 1 or 2,
wherein the glue is colored and has a color that is
preferably different from the color of the colored dec-
orative pattern.

Clause no.4. The web material of one or more of the
preceding clauses, wherein the colored decorative
pattern is obtained on embossed protrusions of the
first ply.

Clause no.5. The web material of the clause 4,
wherein the embossed protrusions of the first ply on
which the colored decorative pattern is obtained
have a smallerheightthan the embossed protrusions
on which the glue is applied.

Clause no.6. The web material of one or more of the
preceding clauses, wherein the colored decorative
pattern is formed by dots having dimensions not
greater than 1 mm, preferably not greater than 0.5
mm, combined in complex decorative patterns.

Clause no.7. The web material of one or more of the
preceding clauses, wherein the first ply comprises a
background micro-embossment.

Clause no.8. The web material of clause 7, wherein
the micro-embossment of the first ply (VI) is in phase
with the first decorative pattern.

Clause no.9. The web material of clause 8, wherein
the first ply (VI) comprises areas lacking micro-em-
bossment, surrounding the first decorative pattern.

Clause no.10. The web material of clause 7 or 8,
wherein the background micro-embossment of the
first ply (V1) has a density greater than about 15
protuberances/cm?, preferably greater than 30 pro-
tuberances/cm?2, in particular between about 15 and
about 200 protuberances/cm?, preferably between
about 30 and about 60 protuberances/cm?2.

Clause no.11. The web material of clause 7, wherein
the micro-embossmentofthefirst ply (V1)isinphase
with the second decorative pattern (P25.12; P25.9;
P25.2).
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Clause no.12. The web material of one or more of
the preceding clauses, wherein the second ply (V2)
comprises a micro-embossment, preferably consist-
ing of dot-shaped protrusions, with a density prefer-
ably greater than about 15 protuberances/cm? and
more preferably greater than 30 protrusions/cm?2, in
particular between about 15 and about 200 protru-
sions/cm?2, preferably between about 30 and about
60 protrusions/cm2.

Clause no.13. The web material of one or more of
the preceding clauses, comprising a third ply (V3)
inserted between the first ply (V1) and the second
ply (V2), said third ply having a grammage preferably
between about 10 g/m2 and about 50 g/m?2.

Clause no.14. The web material of clause 13, where-
in the third ply is embossed, and preferably has a
micro-embossment with a density preferably greater
than about 50 protrusions/cm?2 and more preferably
greater than 30 protrusions/cm2, in particular be-
tween about 15 and about 200 protrusions/cm?2, pref-
erably between about 30 and about 60 protru-
sions/cm?2.

Claims

A method for producing a multi-ply web material (N),
comprising the following steps:

- feeding a first ply (V1) into a first embossing
nip (21), between a first embossing roller (11)
and a first pressure roller (17);

- deforming the first ply (V1) by means of em-
bossing protuberances (13.1; 13.2; 13) of the
first embossing roller (11);

- applying a colored liquid to the first ply (V1) at
the embossing protuberances (13.1; 13.2; 13);
- feeding the first ply (V1) into a second emboss-
ing nip (29), between a second embossing roller
(23) and a second pressure roller (27) arranged
downstream of the firstembossing nip (21) along
a feed path of the first ply (V1);

- embossing the first ply (V1) by means of em-
bossing protuberances (25) of the second em-
bossing roller (23), forming embossed protru-
sions (P25) on the first ply (V1);

- applying a glue (C) to at least some of the em-
bossed protrusions (P25);

- bonding the first ply (V1) to a second ply (V2)

by gluing.

The method of claim 1, wherein the glue is colored
and has a color different from the colored liquid.

The method of claim 1 or 2, wherein the embossing
protuberances (13.1; 13.2; 13) of the first embossing
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roller (11) comprise a first series of embossing pro-
tuberances (13.1) and a second series of embossing
protuberances (13.2), having a height (H2) greater
than the height (H1) of the protuberances of the first
series of embossing protuberances (13.2), and
wherein the step of applying the colored liquid com-
prises the step of applying the colored liquid at the
protuberances of the second series of embossing
protuberances (13.2).

The method of claim 3, wherein the protuberances
of the second series of embossing protuberances
(13.2) comprise a body (13.6) with a head surface
(13.4), from which embossing tips (13.3) protrude,
defining a pattern of pixels, and wherein the colored
liquid is applied at the embossing tips (13.3).

The method of one or more of claims 2 to 4, com-
prising the step of generating a background micro-
embossing on the first ply (V1) by means of the first
series of embossing protuberances (13.1) of the first
embossing roller 11, wherein preferably the first se-
ries of embossing protuberances (13.1) has a den-
sity greater than about 15 protuberances/cm2, more
preferably greater than 30 protuberances/cm?, in
particular comprised between about 15 and about
200 protuberances/cm?2, preferably between about
30 and about 60 protuberances/cm?2.

The method of claim 5, comprising the step of defin-
ing an area without background micro-embossing
surrounding the area of application of the colored
liquid to the first ply (V1).

The method of one or more of the preceding claims,
wherein the embossing protuberances (25) of the
second embossing roller (23) comprise linear protu-
berances.

The method of claim 7, wherein the linear protuber-
ances (25) comprise a body (25.1) with a head sur-
face (25.3), from which embossing tips (25.2) pro-
trude, and wherein the glue is applied only to the
areas of the first ply (V1) corresponding to the em-
bossing tips (25.2).

The method of one or more of the preceding claims,
wherein the embossing protuberances (25) of the
second embossing roller (23) comprise a first series
of embossing protuberances (25.6) and a second
series of embossing protuberances (25.7).

The method of claim 9, wherein the protuberances
(25.6) of the first series of protuberances of the sec-
ond embossing roller (23) have a height less than
the protuberances (25.7) of the second series, the
glue being applied at the protuberances of the sec-
ond series.
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The method of claim 10, wherein the protuberances
(25.6) of the first series are dot-shaped protuberanc-
es.

The method of claim 11, wherein the protuberances
(25.7) of the second series are linear protuberances.

The method of one or more of claims 9 to 12, wherein
the protuberances of the second series (25.7) com-
prise a body (25.8) with a head surface (25.11) from
which embossing tips (25.9) project, and wherein the
glue is applied only at the embossing tips (25.9).

The method of one or more of claims 9 to 13, wherein
the protuberances (25.6) of the first series define a
background micro-embossing, preferably with a
density greater than about 15 protuberances/cm?,
more preferably greater than 30 protuberances/cm2,
in particular comprised between about 15 and about
200 protuberances/cm?, preferably between about
30 and about 60 protuberances/cm?Z.

A multi-ply cellulose web material, formed by a plu-
rality of sheets (F) joined along transverse perfora-
tion lines (LP) and having a first longitudinal edge
(B1) and a second longitudinal edge (B2), compris-
ing at least a first ply (V1) and at least a second ply
(V2)of embossed cellulose material, wherein the first
ply (V1) comprises a first colored decorative pattern
(P13.3; P13) and a second decorative pattern de-
fined by embossed protrusions (P25.12; P25.9;
P25.2) oriented toward the second ply (V2) and to
which a glue (C) is applied; and wherein the em-
bossed protrusions (P25.12; P25.9; P25.2) to which
the glue is applied are arranged, with respect to the
longitudinal edges (B1, B2) and to the transverse
perforation lines (LT), so that each sheet (F) is pro-
vided with: atleast a gluing spot in a rectangular area
(AP) adjacent to each transverse perforation line
(LP), having a width of 10 mm and preferably of 5
mm; and at least a gluing spot in a rectangular area
(AB) adjacent to each edge (B1, B2) having a width
of 10 mm and preferably of 5 mm.
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