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(54) Embossed paper web material

(57) The embossed paper web material comprises
at least two plies (V1, V2), at least one of which is pro-
vided with a background embossing pattern constituted
by linear protuberances (1P), extending according to
closed lines projecting toward the inside of the web ma-

terial. The portions of ply delimited by said closed lines
form convexities (1C) facing the outside of the web ma-
terial, which are distributed with a density equal to or
greater than 6 convexities/cm?2 and preferably between
10 and 30 convexities/cm?2.
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Description

Technical background

[0001] The presentinvention relates to paper process-
ing and more specifically tissue paper processing. Spe-
cifically, the present invention relates to a new type of
embossed paper web material, for example utilizable to
produce toilet paper, kitchen towels, paper napkins,
handkerchiefs or the like.

State of the art

[0002] Embossing is one of the operations typically
carried out on plies or sheets of tissue paper, to produce
paper articles for personal cleaning and hygiene, or also
for commercial or industrial use, such as toilet paper,
kitchen towels, paper napkins and handkerchiefs and the
like.

[0003] Embossing is an operation performed for the
dual purpose of improving aesthetic characteristics and
increasing functional characteristics, such as, in partic-
ular the softness, smoothness, absorption capacity or
thickness of the finished material.

[0004] Normally atissue paper material, such as kitch-
en towels and toilet paper, is produced from two or more
plies of paper which are embossed separately and sub-
sequently joined together by applying glue and laminat-
ing the plies between counter-rotating rollers defining a
lamination nip.

[0005] Embossing is typically performed by feeding
each ply between an embossing roller, provided with pro-
tuberances, and a pressure roller with an outer surface
coated in a yielding material, typically rubber. This is re-
ferred to as rubber-to-steelembossing, as the embossing
roller is typically made of steel. In some cases embossing
takes place between two rollers made of steel or another
hard material, one provided with protuberances and the
other with corresponding recesses. The protuberances
of the embossing roller generate corresponding protu-
berances or projections in the paper ply. The protuber-
ances formed in the two outermost plies are oriented to-
ward the inside of the finished product.

[0006] According to a possible technique (called "tip-
to-tip"), the two plies of paper web material are joined to
one another by making the protuberances of one ply cor-
respond with the protuberances of the other ply, after a
glue has been applied to the protuberances of one of the
two plies, or to at least part thereof. In practice, two em-
bossing rollers that separately emboss two plies of paper
by means of respective pressure rollers form therebe-
tween a lamination nip, through which the two embossed
plies pass, before being detached from said rollers. In
the lamination nip the protuberances of one roller coin-
cide with the protuberances of the other and the recipro-
cal distance between the rollers is such as to cause lo-
calized compression of the plies at said protuberances.
[0007] A tip-to-tip embosser to obtain a product of this
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type is described in US-A-3,414,459. The tip-to-tip em-
bossing technique has been gradually perfected and im-
proved, in order to solve particular problems that arise
with this processing method. For example, US-A-
5,096,527 describes atechnique to reduce vibrations and
wear in tip-to-tip embossing units. US-A-6,113,723 de-
scribes a distribution of protuberances having the object
of increasing the bonding strength through a particular
arrangement of the protuberances. US-A-5,736,223 de-
scribes a method for producing a paper article in sheet
form comprising three layers or plies of tissue paper.
[0008] US-A-5,173,351; US-A-6,032,712; US-A-
6,245,414 and US-A-6,053,232 describe embossing-
laminating units, which use particular measures to pre-
vent concentrated wear of the protuberances even when
these do not coincide completely, but only in regions,
with some of the protuberances of one roller coinciding
with some of the protuberances of the other roller. US-
A-3,961,119 describes a tip-to-tip embossing unit,
wherein two embossing rollers cooperating with each
other are provided with helical projections. The projec-
tions of one embossing roller have protrusions engaging
with recesses produced in the helical projections of the
opposed embossing roller.

[0009] According to a different technique, the two plies
are embossed separately, each between an embossing
roller and a counter roller or pressure roller. The two plies
are then bonded to each other so that the protuberances
of one ply nest between the protuberances of the other.
This is referred to as "nested" embossing. Lamination of
the two plies is obtained between one of the embossing
rollers and a laminating roller, while the two embossing
rollers are not touching. Examples of embossing-lami-
nating devices of this type are described in US-A-
3,556,907; US-A-3,867,225 and US-A-5,339,730.
[0010] Some embossing units can perform embossing
according to the nested technique or according to the tip-
to-tip technique alternately.

[0011] Embossing was initially performed according to
very simple geometrical patterns, with uniform distribu-
tions of frusto-cone or frusto-pyramid shaped protuber-
ances. These embossing patterns had a prevalently tech-
nical function, being used to produce a product of ade-
quate thickness and with sufficient softness and absorp-
tion capacities.

[0012] Currently, embossing is increasing required to
perform a double function, both technical-functional and
aesthetic. Therefore, embossing patterns and emboss-
ing devices have been developed which make it possible
to obtain a product that is aesthetically pleasing and at
the same time suitable to satisfy the increasingly high
technical and commercial requirements demanded of
these articles. Embossing is no longer obtained using
only simple geometrical patterns, but with a combination
of more or less closely spaced embossing patterns (at
times micro-embossing patterns) and decorative pat-
terns embossed and, if necessary, printed. Examples of
complex embossing patterns are described in US-A-
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6,136,413; US-A-5,846,636; US-A-6,106,928.

[0013] A new embossing technique which allows par-
ticularly prestigious and easily interchangeable patterns
to be obtained is described in US-A-6,755,928 and in
US-A-6,681,826.

Objects and summary of the invention

[0014] According to one aspect, the invention propos-
es the production of an embossed paper web material,
in particular a multi-ply tissue paper web material, with a
new type of embossing that allows particular technical-
functional and aesthetic effects to be obtained.

[0015] Insubstance accordingto one embodiment, the
invention relates to an embossed paper web material
comprising at least two plies, wherein: at least one of
said plies is provided with a background embossing pat-
tern constituted by linear protuberances extending ac-
cording to closed lines projecting toward the inside of the
web material; wherein the portions of ply delimited by
said closed lines form convexities facing the outside of
the web material; and wherein said convexities are dis-
tributed with a density equal to or greater than 6 convex-
ities/cm?2 and preferably between 10 and 30 convexi-
ties/cm?2.

[0016] Further advantageous characteristics and em-
bodiments of the material according to the invention are
indicated in the appended claims and will be described
with reference to some non-limiting embodiment of the
invention.

Brief description of the drawings

[0017] The invention will be better understood by fol-
lowing the description and accompanying drawing, which
shows practical non-limiting embodiments of the inven-
tion. More specifically, in the drawing:

Figure 1 shows a diagram of an embossing unit for
producing web material according to the invention in
a first embodiment;

Figure 1A shows an enlargement of a detail in Figure
1;
Figure 1B shows a further detail in Figure 1;
Figures 2 and 3 show a schematic and greatly en-
larged cross section of the web material obtainable
with the embossing device or unit in Figures 1, 1A
and 1B;

Figure 4 shows a diagram of an embossing device
in a different embodiment;

Figure 5 shows a greatly enlarged schematic cross
section of a web material obtainable with the em-
bossing unit in Figure 4;

Figure 6 shows the diagram of a further embossing
unit according to the invention;

Figures 6A and 6B show enlarged details of Figure 6;
Figure 7 shows a greatly enlarged schematic section
of a web material obtainable with the embossing unit
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in Figure 6;

Figure 8 shows an unwrapped view of a cylindrical
surface of an embossing roller to produce web ma-
terial according to the invention;

Figure 9 shows a greatly enlarged view of a portion
of Figure 8;

Figures 10 and 11 show local sections according to
X-X and XI-XI in Figure 9; and

Figure 12 shows a greatly enlarged view of a cross
section of a portion of embossed product according
to the invention.

Detailed description of embodiments of the invention

[0018] With initial reference to Figure 1, in a possible
embodiment an embossing unit 1 comprises a first em-
bossing roller 3 cooperating with a first pressure roller 5
provided with a surface 5A made of elastically yielding
material, such as rubber or the like. A first ply V1, which
will form a web material N, is fed into the embossing nip
between the embossing roller 3 and the pressure roller
5. The surface of the embossing roller 3 (shown in a great-
ly enlarged schematic view in Figure 1A) is provided with
a raised pattern constituted by protuberances P1 and
recesses P3, the shape of which is better illustrated here-
under with reference to Figures 8 to 11.

[0019] A glue dispenser, indicated schematically with
7, and a laminating roller 9 are arranged along the ex-
tension of the embossing roller 3. A second ply V2 is fed
into the nip formed between the laminating roller 9 and
the embossing roller 3 and is bonded to the ply V1 by
gluing in the lamination nip between the rollers 3 and 9,
due to the pressure exerted by the laminating roller 9 on
the projecting surfaces of the protuberances P1 of the
embossing roller 3, on which the embossed ply V1 is
located and to the raised regions of which, obtained by
embossing and coinciding with the protuberances P1,
the glue dispenser 7 has applied a glue for bonding to
the ply V2.

[0020] Inoneembodiment, anauxiliary embossing unit
11 is provided along the path of the ply V2, comprising
an embossing roller 13 and a pressure roller 15, for ex-
ample provided with a coating 15A made of elastically
yielding material, analogous to the pressure roller 5 with
its coating 5A. As shown in the detail in Figure 1B, the
embossing roller 13 is provided with an embossing or
micro-embossing pattern with protuberances P13, for ex-
ample frusto-pyramid or frusto-cone shaped protuber-
ances of small dimensions and high density, for example
a density greater than 15 protuberances/cm? and pref-
erably greater than 30 protuberances/cm?2.

[0021] The embossing unit 1 described above can be
used to produce a web material N with two plies V1 and
V2, the ply V1 of which has been embossed by the em-
bossing roller 3 with the pressure roller 5, while the ply
V2 is smooth. In this case the embossing unit 11 is de-
activated or omitted.

[0022] Figure 2 shows a schematic enlargement of a
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web material of this type, which is obtained by deactivat-
ing or omitting the auxiliary embossing unit 11. Protuber-
ances 1 P are produced on the ply V1 facing the inside
of the web material and generated by the raised regions
P1 of the embossing roller 3. Due to the formation of the
protuberances P1 and the recesses P3 of the embossing
roller 3, as will be described below, the ply V1 also has
cushioned or convex regions, indicated with 1C, facing
outward.

[0023] Figure 3 shows a schematic and greatly en-
larged section of the web material obtained with the em-
bossing unit 1 when the auxiliary embossing unit 11 is
also operating. The same numbers indicate the same or
equivalent parts to those in Figure 2. In this case the ply
V2 has a micro-embossing pattern constituted by the pro-
tuberances facing the inside of the web material N, gen-
erated by the projections or protuberances P13 of the
auxiliary embossing roller 13.

[0024] With reference to Figures 8 to 11, in one em-
bodiment the protuberances P1 on the embossing roller
3 are constituted by linear protuberances defined by
closed lines, which in the example shown have an ap-
proximately rectangular extension. In the enlargement in
Figure 9, which shows a view of a portion of the emboss-
ing roller 3 flattened on a planar surface, the raised areas
P1 have a net shape with substantially rounded rectan-
gular mesh surrounded by recesses P3 etched in the
surface of the embossing roller 3. The recesses P3 are
arranged in pairs staggered angularly by 90° with respect
to each other. The mesh or net structure in Figure 9 is
therefore substantially constituted by a group of protu-
berances extending linearly, which form a continuous
structure, each of which extends according to a substan-
tially rectangular closed line which surrounds a respec-
tive recess P3.

[0025] Figures 10 and 11 schematically show the sec-
tions according to planes orthogonal to each other, of the
protuberances P1 and of the hollows or recesses P3 de-
fined inside the protuberances. According to Figures 10
and 11, the protuberances P1 have a front surface P1F
with a rounded section, i.e. provided with regions without
sharp connecting corners at the sides, indicated with
P1L, of these protuberances. The bottom of the hollow
regions P3, indicated with P3F, is connected to the sides
P1 L of the protuberances P1 through curved surfaces,
i.e. also in this case without sharp corners. Ultimately,
therefore, both the hollows or recesses P3 and the tips
or protuberances P1 have a beveled or rounded shape
preferably on the entire surface extension of the emboss-
ing roller 3.

[0026] Thisrounded shape, togetherwith the particular
configuration with closed meshes or according to closed
lines, along which the protuberances P1 extend, allow
the embossed material, in particular the ply V1, to take
the configuration shown schematically and in detail in the
enlargement in Figure 12.

[0027] In a plan view the material in ply V1 is substan-
tially provided with an embossing pattern that repeats
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the pattern in Figure 9, with the difference that on the ply
V1 the hollow regions P3 of the roller 3 correspond to the
convex or cushioned portions 1C projecting toward the
outside of the web material V1, while the protuberances
P1 with continuous linear shape defining the net structure
correspond to projections 1 P on the embossed material
facing the inside of the web material and to which the
glue C is applied for bonding to the ply V2 below.
[0028] The active surface of the embossing roller 3,
i.e. the raised region corresponding to the protuberances
P1 that follow the continuous closed lines, can be in the
order of 20-40% of the total surface, more preferably be-
tween 25 and 35% and even more preferably between
28 and 32% of the total surface of the roller.

[0029] According to one embodiment, the convexities
1C, i.e. the raised portions or projections generated on
the ply V1 and oriented toward the outside of said ply as
a result of embossing through the linear protuberances
P1 extending according to closed lines surrounding the
raised regions P3, are distributed with a density of at least
6 convexities/cm? and preferably between 10 and 30 con-
vexities/cm2,

[0030] In the embodiment described above, only one
of the two plies V1, V2 is provided with an embossing
pattern defined by convex or cushioned regions 1C pro-
jecting toward the outside and formed by portions of ply
V1 defined on the inside of the protuberances 1 P ex-
tending according to closed lines. However, it would also
be possible for both plies V1, V2 to be provided with an
embossing pattern of this type. For this purpose, an em-
bossing-laminating unit of the type shown in Figure 4 can
be used. This embossing-laminating unit indicated with
51 comprises a first embossing roller 53 cooperating with
a first pressure roller 55 provided with a surface coating
55A made of elastically yielding material. The embossing
roller 53 cooperates with a glue dispenser 57 and with a
second embossing roller 59. The latter in turn cooperates
with a pressure roller 61 with a coating 61A made of elas-
tically yielding material. The embossing roller 59 and the
pressure roller 61 emboss a ply V2 fed into the embossing
nip between the two rollers 59, 61. The surfaces of the
two embossing rollers 53 and 59 are engraved according
to patterns analogous or equivalent to those in Figures
8 and 9, so that the two plies V1, V2 are embossed sep-
arately from each other according to an embossing pat-
tern equivalent to the one generated by the embossing
pattern in Figure 9.

[0031] Inthe nip between the embossing rollers 53 and
59, said rollers are pressed against each other, or more
precisely the more prominent surfaces of the protuber-
ances P1 of each of the two rollers 53, 59 are pressed
against each other with the material of the two embossed
plies V1, V2 interposed between the rollers. With this
process the two plies V1, V2 are bonded by lamination
and consequently the web material N is formed due to
the glue distributed by the glue dispenser 57 on the more
prominent regions of the ply V1 embossed on the em-
bossing roller 53.
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[0032] Figure 5 schematically shows a greatly en-
larged cross section of a portion of web material N formed
by the two plies V1, V2, which in this case are provided
with similar embossing patterns with areas 1C projecting
in relief according to a sort of cushion or convexity toward
the outside of the web material N. The regions 1C are
surrounded by projections 1P which instead face the in-
side of the web material, in the same manner as provided
for the ply V1 alone in the diagram in Figure 3. As in the
previous embodiment, also in this case the convexities
or cushioned regions have a rounded shape, without
sharp corners, due to the rounded shape of the engrav-
ings produced on the embossing rollers. Together with
the raised embossing effect obtained by means of the
convexity of the projections 1C, this gives the finished
product a particular effect more pleasing to the touch.
[0033] In one embodiment the projections or convex-
ities 1C have a maximum dimension between 2 and 6
mm. Correspondingly, the recesses P3 of the embossing
roller have a maximum dimension between, for example,
2 and 6 mm, and preferably no greater than 5 mm. Figure
9 indicates the maximum and minimum dimensions D1
and D2 of the recesses P3. The dimensions of the base
of the protuberances of convexities 1C of the embossed
product can be defined analogously. Forexample, Figure
12 indicates with D the dimensions of the convexity or
projection 1C facing the outside measured in the plane
of the section. The recesses P3 of the embossing roller
and analogously the projections or convexities 1C of the
ply can have an approximately rectangular shape, as
shown, or other polygonal shapes. In general, maximum
plan dimensions (in the case of the rectangular shape
the maximum dimension is that of the diagonal), which
can be between 2.5 and 8 mm and preferably no greater
than 7 mm, can be defined.

[0034] Inone embodiment, the embossing pattern de-
scribed above, which forms on one, on the other or on
both of the two plies V1, V2 the outward facing raised
regions 1C, can be used as background embossing or
as the sole embossing pattern of the web material. In a
modified embodiment, this embossing pattern can be su-
perposed by a decorative embossing pattern produced
with protuberances of greater dimensions, for example
in particular of greater height. In one embodiment these
protuberances extend according to decorative or aes-
thetic motifs which are also applied by embossing on one
orother ofthe plies V1, V2 after they have been subjected
to background embossing according to the embossing
patterns described above.

[0035] Figures 6, 6A, 6B shows an embossing unit 101
which can be utilized to obtain embossing pattern of this
type. V1 and V2 again indicate the two plies which once
bonded form the web material N. Figure 7 shows a greatly
enlarged schematic section of the web material N with
the plies V1 and V2 glued to each other. In this embod-
iment the ply V2 is smooth, but it would also be possible
for it to be provided with an embossing pattern similar to
the one obtained on the ply V1 with the cushioned regions
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1C and the protuberances facing the inside 1P, or with
micro-embossing with frusto-cone or frusto-pyramid
shaped protuberances analogous to those in the embod-
iment in Figures 1 and 3 for the ply V2.

[0036] The embossing unit 101 has an embossing roll-
er 103 cooperating with a pressure roller 105 coated with
an elastically yielding layer 105A.

[0037] Along the path of the web material V1 a further
embossing unit 109 is provided, comprising an emboss-
ing roller 111, for example engraved like the embossing
roller 3 of the embodiment in Figure 1. The embossing
roller 111 cooperates with a pressure roller 113, whose
external cylindrical surface is advantageously coated
with a layer 113A of elastically yielding material, such as
rubber or the like.

[0038] While the protuberances of the embossing roll-
er 101, indicated with P1 in the enlargement in Figure
6A, define an embossing pattern analogous to the one
shown in Figure 9, and in the sections in Figures 10 and
11, the embossing roller 103 can have an embossing
pattern characterized by protuberances 103P distributed
according to decorative motifs. The height of the protu-
berances 103P is greater than that of the protuberances
P1 provided on the embossing roller 111, so that, after
double embossing, the ply V1 is as shown in Figure 7,
i.e. with a series of decorative protuberances P103 facing
the inside of the web material and of a greater height H
than the height of the protuberances 1 P facing the inside
of the web material. The protuberances P103 define the
decorative motifs and the gluing regions in which the ply
V1 is bonded to the ply V2 by means of the glue C dis-
tributed by the glue dispenser 117 on the portions of ply
V1 located on the top or front surfaces of the projections
or protuberances 103P.

[0039] Also in this case it must be understood that the
ply V2 can be embossed in different ways with micro-
embossing, embossing of the type 1C, 1P or in another
suitable manner, instead of being smooth as shown sche-
matically in

Figure 7

[0040] Itis understood that the drawing only shows an
example provided by way of a practical arrangement of
the invention, and that said invention can vary in forms
and arrangement without however departing from the
scope of the concept on which the invention is based.

Claims

1. Anembossed paperweb material comprising atleast
two plies, wherein at least one of said plies is pro-
vided with a background embossing pattern consti-
tuted by linear protuberances extending according
to closed lines projecting toward the inside of the
web material; wherein the portions of ply delimited
by said closed lines form convexities facing the out-
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side of the web material; and wherein said convex-
ities are distributed with a density equal to or greater
than 6 convexities/cm? and preferably between 10
and 30 convexities/cm?.

Web material as claimed in claim 1, wherein a sec-
ond of said plies is provided with a background em-
bossing pattern constituted by linear protuberances
extending according to closed lines projecting to-
ward the inside of the web material; wherein the por-
tions of ply delimited by said closed lines form con-
vexities facing the outside of the web material; and
wherein said convexities are distributed with a den-
sity equal to or greater than 6 convexities/cm? and
preferably between 10 and 30 convexities/cm2.

Web material as claimed in claim 1 or 2, wherein
each of said closed lines has a substantially polyg-
onal extension.

Web material as claimed in claim 3, wherein said
closed lines have a substantially quadrangular and
preferably rectangular extension.

Web material as claimed in claim 1, 2 or 3, wherein
said closed lines define as a whole a net or mesh
structure, each mesh containing one of said convex-
ities.

Web material as claimed in claim 3, 4 or 5, wherein
said closed lines have rounded corners.

Web material as claimed in one or more of the pre-
ceding claims, wherein said closed lines define
meshes with dimensions not exceeding 8 mm and
preferably not exceeding 6 mm.

Web material as claimed in one or more of the pre-
ceding claims, wherein said linear protuberances of
the first ply are provided with glue.

Web material as claimed in one or more of the pre-
ceding claims, wherein said linear protuberances
have a height equal to or below 1.5 mm.

Web material as claimed in one or more of the pre-
ceding claims, wherein said linear protuberances
have a substantially rectangular extension, with a
greater dimension and a lesser dimension, and are
arranged in groups intercalated with one anotherand
oriented with the greater dimension according to two
different orientations.

Web material as claimed in claim 10, wherein said
greater dimension is approximately double the less-
er dimension and said protuberances are disposed
in pairs.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

10

Web material as claimed in one or more of the pre-
ceding claims, wherein adjacent linear protuberanc-
es are bonded together, forming on the web material
portions projecting toward the inside joined together
to form a net, the meshes of which are defined by
contours formed by said linear protuberances and
the inside of said meshes being defined by said por-
tions of ply forming said outward facing convexities.

Web material as claimed in one or more of the pre-
ceding claims, wherein at least said first ply compris-
es a second embossing pattern associated with said
background embossing pattern and defining deco-
rative motifs.

Material as claimed in claim 13, wherein said second
embossing pattern comprises protuberances facing
the inside of the web material and of a greater height
with respect to said linear protuberances.

Material as claimed in claim 14, wherein said protu-
berances of the second embossing pattern are
glued.

Material as claimed in one or more of the preceding
claims, wherein said protuberances facing the inside
of the web material are rounded.

Material as claimed in one or more of the preceding
claims, wherein said convexities have a rounded sur-
face substantially without sharp corners.

Material as claimed in one or more of the preceding
claims, constituted by plies of tissue paper.

Material as claimed in claim 18, with a grammage
per ply between 10 and 40 g/m?2.

Material as claimed in one or more of the preceding
claims, wherein said convexities have dimensions
at the base not exceeding 8 mm.
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