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(57)  The embossing - laminating unit (1), comprises:
a first embossing roller (3) provided with a series of first
embossing protuberances (3P); a first pressure roller (5),
cooperating with said first embossing roller to emboss a
first ply (V1) of web material; a second embossing roller
(9) provided with a series of second embossing protu-
berances (9P); asecond pressureroller (11), cooperating
with said second embossing roller to emboss a second

Embossing-laminating unit and embossing method

ply (V2) of web material; a glue applicator (7), cooperating
with said first embossing roller (3); a laminating roller
(15), cooperating with said second embossing roller (9);
The laminating roller is provided with protuberances
(15P) in phase with at least some of the first protuber-
ances of the first embossing roller in order to generate a
laminating effect in correspondence of areas of the first
ply embossed by the first embossing roller.
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Description
Technical Field

[0001] The present invention relates to machines and
methods for the converting of web materials, in particular
for converting or processing paper, such as so-called tis-
sue paper for the production of toilet paper, kitchen tow-
els, napkins or other products in absorbent paper.

Background Art

[0002] In order to give particular aesthetical and func-
tional characteristics to a paper ply or paper web, and
also to join more plies to each other so as to form a multi
- ply web material, it is well known to carry out embossing
operations on the plies of cellulosic fibers. Embossing is
used in particular for processing so-called tissue paper,
i.e. a paper commonly used for the production of absorb-
ent products, such as toilet paper, kitchen towels or the
like, napkins and other products.

[0003] Duringembossingone or more plies are passed
between an embossingroller, provided with protuberanc-
es, and a pressure roller. This latter can be a roller en-
graved with an embossing pattern complementary to that
of the protuberances of the embossing roller, so that the
embossing roller and the pressure roller mesh with one
another. More frequently, the pressure roller is a roller
coated with a yielding material, for example rubber, and
in this case embossing is obtained by making the em-
bossing protuberances of the embossing roller penetrate
in the elastically yielding coating layer of the pressure
roller. The paper ply or plies passed in the nip between
the embossing roller and the pressure roller are subject-
ed to a permanent deformation, which entails the forma-
tion of a raised embossing pattern on the ply, correspond-
ing to the pattern defined by the protuberances of the
embossing roller. Projections and cavities are therefore
formed on the ply, corresponding to the cavities and to
the projections of the embossing roller.

[0004] Whentwo plies orgroups of plies are embossed
separately, each between an embossing roller and a
pressure roller, they must be mutually bonded to form
the final multi-ply web material. Bonding is normally ob-
tained by gluing. In this case so-called embossing-lami-
nating units are used, i.e. units suitable to carry out em-
bossing on one or more plies and subsequently to bond
the processed plies to one another.

[0005] In some known embossing-laminating devices
or units, embossing and lamination are carried out ac-
cording to a so called tip-to-tip technique, according to
which the two plies separately embossed between two
embossing rollers and two corresponding pressure roll-
ers, are laminated and bonded by gluing, after having
applied a glue on at least one of the plies, by passing
them through a nip defined by the first and by the second
embossing roller, in this nip at least some of the protu-
berances of the first roller being in correspondence of
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protuberances of the second roller. The protuberances
corresponding to each other exert a laminating pressure
between the two plies where the glue has been applied,
so that bonding by gluing is obtained.

[0006] In other embodiments the two plies embossed
separately by two embossing rollers and two correspond-
ing pressure rollers are glue-bonded by means of a so-
called laminating roller, which cooperates with one of the
embossing rollers. In this case an embossing generally
of the so called nested type is obtained, i.e. wherein the
embossing projections of one ply enter in the cavities
between the embossing projections of the other ply. The
laminating roller is usually a roller with a flat surface,
made of a relatively hard material, such as a very hard
rubber, or a metallic roller. Also a glue dispenser is as-
sociated to the embossing roller, with which the pressure
or laminating roller cooperates. The laminating roller
presses the two plies against the embossing protuber-
ances of the embossing roller to which it is associated.
The effect is obtained of a substantial compression of
the multi-ply web product, with a partial damage of the
embossing motifs obtained during the previous emboss-
ing phase between each embossing roller and the cor-
responding pressure roller.

[0007] US4,483,728 discloses anembossing-laminat-
ing unit comprising a first embossing roller cooperating
with a first pressure roller, a second embossing roller
cooperating with a second pressure roller, the two em-
bossing rollers being provided with embossing protuber-
ances to separately emboss two plies in tissue paper.
The embossing-laminating unit described in the men-
tioned prior patent document furthermore has a glue dis-
penser, associated with the second embossing roller,
which applies glue on the protuberances generated on
the second ply by the protuberances of the second em-
bossing roller. To the same embossing roller to which
the glue dispenser is associated, also a laminating roller
is associated that, contrary to what normally occurs, is
provided with projections. The laminating roller defines
with the second embossing roller a lamination nip,
through which the two embossed plies pass. In this lam-
ination nip the two plies, previously provided with respec-
tive embossing motifs, are pressed by the protuberances
ofthelaminatingroller. In this way the lamination is limited
to the surface of the protuberances of the laminating roll-
er, instead of being on the entire surface of the protuber-
ances of the second embossing roller, as occurs in the
embossing-laminating units of the traditional type. In any
case, also in this known device the two previously em-
bossed plies are at least partially pressed in the areas
on which the protuberances of the laminating roller act.

Summary of the Invention

[0008] According to one aspect, the present invention
provides for a laminating-embossing unit which allows to
obtain a better processing of the web material, maintain-
ing the embossing unchanged, or substantially reducing
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the alteration of the embossing generated before lami-
nation.

[0009] According to a different aspect the invention
provides for an embossing and laminating method which
allows to reduce the damage caused by the laminating
roller to the embossing of the two plies, or groups of plies,
before lamination.

[0010] Substantially in one embodiment the present
invention provides for an embossing-laminating unit
comprising: a firstembossing roller provided with a series
of first embossing protuberances; a first pressure roller,
cooperating with said first embossing roller to emboss a
first ply of web material; a second embossing roller pro-
vided with a series of second protuberances; a second
pressure roller, cooperating with said second embossing
roller to emboss a second ply of web material; a glue
dispenser, cooperating with said first embossing roller;
a laminating roller, cooperating with said second em-
bossing roller. The laminating roller is provided with pro-
tuberances in phase with at least some of the first protu-
berances of the first embossing roller in order to generate
a laminating effect in correspondence of areas of the first
ply embossed by the first embossing roller. In this way a
lamination is obtained between plies of the web material
without compression or in any way with a lower effect of
compression of the embossing pattern of the plies.
[0011] In some advantageous embodiments the first
and the second embossing rollers are synchronized in a
nested arrangement, with the protuberances of the first
embossing roller phased with cavities between protuber-
ances of the second embossing roller. Preferably, the
protuberances of the laminating roller have a greater
height than the protuberances of the second embossing
roller and preferably also than the protuberances of the
first embossing roller.

[0012] According to another aspect, the invention re-
lates to a method for embossing and bonding plies of
web material, comprising the steps of:

- embossing a first ply between a first pressure roller
and a first embossing roller provided with first protu-
berances;

- embossing a second ply between a second pressure
roller and a second embossing roller provided with
second protuberances;

- applying a glue on at least some of the embossing
protuberances generated by the first embossing roll-
er;

- laminating said first and said second ply between
said second embossing roller and a laminating roller
provided with laminating protuberances in phase
with at least some of the first protuberance of the
first embossing roller.

[0013] Each ply can be formed by an individual layer
or by a plurality of layers, made of cellulose based fibers,
for example.
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Brief description of the drawings

[0014] The invention will be better understood by fol-
lowing the description and the attached drawings, which
show practical non-limiting embodiments of the inven-
tion. More in particular, in the drawings:

figure 1 shows a diagram of an embossing-laminat-
ing unit according to the present invention;

figures 1A, 1B, 1C show enlargements of details of
figure 1;

figure 2 shows an enlargements of the laminating
nip;

figure 2 shows an enlargement of figure 2;

figure 3 shows an enlargement of a schematic sec-
tion of a multi-ply web material obtained by means
of an embossing-laminating unit and with a method
according to the present invention;

figure 4 shows a section similar to that of figure 3 in
a modified embodiment.

Detailed description of embodiments of the invention.

[0015] Figure 1 schematically shows a possible em-
bodiment of an embossing-laminating unit according to
the present invention. In this embodiments, the emboss-
ing-laminating unit, indicated as a whole with number 1,
comprises a first embossing roller 3 provided (figure 1A)
with first embossing protuberances 3P. The protuberanc-
es 3P can define an embossing motif or pattern of various
type, for example used to impart particular technical-
functional characteristics and/or a particularly pleasant
appearance to the product. The first embossing roller 3
cooperates with a first pressure roller 5. In some embod-
iments, the pressure roller 3 is coated with a layer 5A
made of an elastically yielding material, such as for ex-
ample rubber.

[0016] A glue dispenser 7, of a known type and there-
fore not described in greater detail herein, cooperates
with the first embossing roller 3. The glue dispenser 7
applies a glue on all or some of the projections generated
on a first ply V1, made of paper or other ply material,
embossed between the pressure roller 5 and the em-
bossing roller 3. The glue can be applied on all the pro-
jections, or, by using a glue dispenser 7 of a particular
shape, only on some of the projections formed on the
web material. This can be obtained for example by means
of a clichéd glue dispenser, i.e. a dispenser having a
pattern on the surface thereof one.

[0017] The embossing-laminating unit 1 further com-
prises a second embossing roller 9, the axis of rotation
9A of which is substantially parallel to the axis of rotation
3A of the first embossing roller 3. The second embossing
roller 9 has, on its own surface, embossing protuberanc-
es indicated with 9P (see detail of figure 1B). The second
embossing roller 9 cooperates with a second pressure
roller 11. In some embodiments the second pressure roll-
er 11 can be coated with a layer 11A of an elastically
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yielding material such as for example rubber, similarly to
what has been described with reference to the first pres-
sure roller 5. In the nip formed by the second embossing
roller 9 and by the second pressure roller 11 a second
ply V2 is fed, which is embossed between the second
embossing roller 9 and the second pressure roller 11,
similarly to what occurs to the first ply V1 in the embossing
nip between the first pressure roller 5 and the first em-
bossing roller 3.

[0018] In some embodiments, the embossing rollers 3
and 9 are arranged with their respective axes 3A and 9A
at such a distance that they do not touch each other in
the nip 13 formed between the rollers. In this nip the first
embossed ply V1 is detached from the first embossing
roller 3 and placed on the second embossing roller 9 as
schematically represented in figure 2. The embossing
protuberances 3P and 9P are preferably arranged so that
the projections S1 formed by embossing on the ply V1
enter in cavities formed between projections S2 gener-
ated on the second ply V2, as shown in particular in the
enlargement of figure 2A.

[0019] On the projections S1, or on some of them, a
glue C has been applied by the glue dispenser 7. To
obtain gluing and therefore bonding between the plies
V1 and V2 it is necessary to exert a laminating pressure
between the two plies on these glued areas.

[0020] Characteristically, according to the present in-
vention, this lamination is obtained by providing a lami-
nating roller 15, cooperating with the second embossing
roller 9 and provided with protuberances 15P, as shown
in particular in the enlargement of figure 1C. The protu-
berances 15P are arranged in such a manner that, with
an adequate synchronism between the rotation of the
embossing roller 3 and of the laminating roller 15, they
enter between adjacent protuberances 9P (figure 2A) of
the second embossing roller 9, at the projections S1 of
the ply V1 provided with glue C.

[0021] Inthis way the laminating pressure between the
two plies V1 and V2 is substantially concentrated in the
valleys between protuberances 9P of the second em-
bossing roller, where there are the areas of the first ply
V1, on which the glue C has been applied.

[0022] Contrary to what occurs in the traditional em-
bossing-laminating units, provided with a laminating roll-
er, in this case the pressure is not exerted on the protu-
berances 9P of the embossing roller to which the lami-
nating roller is associated, but at the cavities of that roller,
or at least in some of said cavities, corresponding to the
projections S1 of the ply V1 which have received the glue.
Substantially, the laminating roller 15 has therefore pro-
tuberances 15P phased with protuberances 3P of the
first embossing roller 3.

[0023] Furthermore, contrary to what occurs in the tra-
ditional devices, the laminating roller 15 and the glue dis-
penser 7 are associated to two different embossing roll-
ers: in the illustrated example the glue dispenser 7 is
associated to the first embossing roller 3, whilst the lam-
inating roller 15 is associated to the second embossing
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roller 9. Also an inverse arrangement is possible. Vice
versa, in the traditional devices the laminating roller acts
against the embossing roller to which the glue dispenser
is associated, this due to the fact that the traditional lam-
inating unit acts on the protuberances of the embossing
roller, to which it is associated, on which the glue has
been applied.

[0024] With the arrangement according to the present
invention a lamination of the two plies V1 and V2 is ob-
tained by means of a application of pressure which does
notdamage the embossing, whilst generally the pressure
of the laminating roller is exerted on the protuberances
9P of the embossing roller 9 with consequent at least
partial compression of the previously generated emboss-
ing pattern.

[0025] In some embodiments the height H (figure 2A)
of the protuberances 15B of the laminating roller 15 is
greater than the height h of the protuberances 9B of the
second embossing roller 9, and this further reduces the
risk of damage resulting from the compression of the em-
bossing pattern generated by the embossing rollers 3, 9
and by the corresponding pressure rollers 5, 11.

[0026] Figure 3 schematically shows a cross section
of web material manufactured by means of the device
and the method described herein. In this example of em-
bodiment the projections S1 generated on the ply V1 are
of greater dimensions and more distanced from one an-
other than the projections S2 generated on the ply V2,
although this is not strictly necessary. In this case the
projections S1impart a decorative pattern to the product,
whilst the projections S2 form a background embossing
which is dense and of small dimensions. In other embod-
iments, dimensions and/or density of the protuberances
S1, S2 can be substantially similar on the two plies, or
an inverse arrangement relative to that illustrated.
[0027] In the configuration described above the two
embossing rollers 3 and 9 are phased, i.e. they are syn-
chronized with a nested arrangement: the protuberances
3P are arranged, relative to the protuberances 9P, so
that the projections S1 formed on the ply V1 enter in the
cavities between projections S2 of the ply V2. However,
this is only one possible embodiment of the method and
of the device according to the present invention.

[0028] Figure 4 schematically shows, in an intermedi-
ate phase of processing, a web material N obtained with
a different arrangement and phasing of the projections
S 1 of the ply V 1 and S2 of the ply V2. As it can be seen
in figure 4, some of the projections S 1, S2, indicated
here with S1(X) and S2(X), are in atip-to-tiparrangement,
i.e. one corresponding to the other. These projections
correspond to protuberances of the embossing rollers
arranged in a tip-to-tip arrangement in the embossing nip
13. Other projections, indicated with S1(Y) and S2(Y),
are arranged in a nested arrangement. C indicates the
glue applied by the glue dispenser 7 on the projections
S1, S1(X), S1(Y) of the ply V1.

[0029] The section represented in figure 4 shows the
web materialin an intermediate processing phase, before
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it enters the lamination nip between the embossing roller
9 and the laminating roller 15. For the sake of clarity of
the drawing, the rollers are not shown in figure 4, but it
must be understood that the ply V2 is engaged with the
embossing roller 9, and therefore inside the projections
S2 there are the protuberances 9P of the embossing roll-
er 9 and the whole ply V2 is in contact with and engaged
with the surface of the embossing roller 9. The ply V1
has been detached from the embossing roller 3 and put
on the ply V2, in order to pass in the lamination nip be-
tween the rollers 15 and 9.

[0030] In this nip the protuberances 15P of the lami-
nating roller 15 will enter at the arrows 15X so as to exert
the laminating pressure which glues the projections S1
(Y) inside the cavities between projections S2(Y) of the
ply V2. A mixed product is thus obtained, embossed par-
tially in a tip-to-tip arrangement and partially in a nested
arrangement. Also in this case, by using a laminating
roller 15 according to the present invention a reduction
or an elimination of the compression of the embossing
pattern, previously imparted to the plies V1 and V2 by
the embossing rollers 3 and 9 and the corresponding
pressure rollers 5 and 11, is achieved.

[0031] Itis understood that the drawing shows only an
example given only as a practical demonstration of the
invention, and this invention can vary in the forms and
arrangements without departing form the scope of con-
cept underlying the invention. Any reference numbers in
the appended claims are provided for the sole purpose
of facilitating reading of the claims in the light of the de-
scription and the drawing, and do not limit the scope of
protection represented by the claims.

Claims
1.  An embossing-laminating unit, comprising:

- a first embossing roller provided with a series
of first embossing protuberances;

- afirst pressure roller, cooperating with said first
embossing roller to emboss a first ply of web
material;

- a second embossing roller provided with a se-
ries of second embossing protuberances;

- asecond pressure roller, cooperating with said
second embossing roller to emboss a second
ply of web material;

- a glue applicator, cooperating with said first
embossing roller;

- a laminating roller, cooperating with said sec-
ond embossing roller;

wherein said laminating roller is provided with pro-
tuberances in phase with at least some of the first
protuberances of the first embossing roller in order
to generate a laminating effect in correspondence of
areas of the first ply embossed by the first embossing
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roller.

The embossing-laminating unit as claimed in claim
1, wherein said first and said second embossing roll-
er are phased in a nested arrangement, with the pro-
tuberances of the first embossing roller in phase with
cavities between protuberances of the second em-
bossing roller.

The embossing-laminating unit as claimed in claim
1 or 2, wherein the protuberances of the laminating
roller have a height greater than the protuberances
of the second embossing roller.

The embossing-laminating unit as claimed in claim
1, 2, or 3, wherein said first protuberances define a
decorative pattern and said second protuberances
define a background pattern.

A method for embossing and coupling plies of web
material, comprising the steps of:

- embossing a first ply between a first pressure
roller and a first embossing roller provided with
first protuberances;

- embossing a second ply between a second
pressure roller and a second embossing roller
provided with second protuberances;

- applying a glue on at least some of the em-
bossing protuberances generated by the first
embossing roller;

- laminating said first and said second ply be-
tween said second embossing roller and a lam-
inating roller provided with laminating protuber-
ances in phase with at least some of the first
protuberance of the first embossing roller.

The method as claimed in claim 5, wherein said first
and second protuberances are phased so that the
first protuberances are in correspondence of cavities
between the second protuberances.
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