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(54) MULTILAYER TUBE AND RELATED MACHINE AND METHOD FOR MAKING IT

(57) This invention relates to a multilayer tube (1) having an internally hollow, cylindrical shape extending round a
longitudinal axis (X) and having, in cross section transverse to the longitudinal axis (X), a multilayer thickness defined
by at least two layers (2, 3, 4) superposed at respective overlapping areas (5).

The overlapping areas (5) are glued to each other at first glue zones (5a) and have second, reduced or zero glue
zones (5b) configured and/or intended to receive a plurality of perforations (6).
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Description

[0001] This invention relates to a multilayer tube and
to a machine and a method for making it.
[0002] The invention is applicable in particular in the
tobacco industry.
[0003] Known in the tobacco industry is the need for
tube-shaped elements of paper material, in particular for
use as components of "HNB" (heat-not-burn) cigarettes,
such as filters and cigarette segments.
[0004] For increased strength, these tube-shaped el-
ements are made with a multilayer structure.
[0005] Generally speaking, the tube-shaped elements
are made by superposing and gluing two paper webs in
such a way as to obtain, on one or both of the longitudinal
edges, suitable joining zones intended to be spliced to
each other to form a tube-like configuration.
[0006] Also, to obtain a shape that is as cylindrical as
possible, the two webs are offset during superposing and
gluing, so that, when the tube is formed, the splices be-
tween the corresponding end edges of the two layers are
angularly spaced from each other about the axis of the
tube itself. Typically, prior art machines that make these
multilayer tubes are equipped with adhesive/glue dis-
pensers used to spread a layer of glue on the zones
where the two webs making up the tube overlap after
being wrapped on themselves to make the multilayer
tube.
[0007] The Applicant has found that gluing operations
need to be controlled in order to be able to carry out
further processes on the tube.
[0008] Indeed, the Applicant has observed that, in
many cases, applying an adhesive material between the
layers making up the tube prevents subsequent process-
ing from being carried out effectively on the areas where
the glue is. The presence of a non-compact material such
as the adhesive may have a negative effect on certain
processes, preventing good quality products from being
made.
[0009] The Applicant has found that glue residues of-
ten cause large quantities of dirt to accumulate during
subsequent processing on the multilayer tube.
[0010] In this context, the technical purpose which
forms the basis of this invention is to propose a multilayer
tube, as well as a machine and a method for making it,
to overcome one or more of the above mentioned draw-
backs of the prior art.
[0011] In particular, this invention has for an aim to
provide a high-quality multilayer tube that is versatile in
use.
[0012] A further aim is to provide a machine for making
a multilayer tube which allows optimizing gluing opera-
tions in order to obtain tubes which are very versatile in
use and which, in particular, can be effectively subjected
to further processing.
[0013] A yet further aim is to provide a method for mak-
ing a multilayer tube to allow improving the flexibility of
use of the tube and the efficiency of the production proc-

ess.
[0014] The technical purpose indicated and the aims
specified are substantially achieved by a multilayer tube,
a machine and method for making it comprising the tech-
nical features described in one or more of the appended
claims.
[0015] More specifically, this invention provides a mul-
tilayer tube having an internally hollow, cylindrical shape
extending round a longitudinal axis and having, in cross
section transverse to the longitudinal axis, a multilayer
thickness defined by at least two layers superposed at
respective overlapping areas.
[0016] The overlapping areas are glued to each other
at first glue zones and, advantageously, have second,
reduced or zero glue zones configured and/or intended
to receive a plurality of perforations.
[0017] Thanks to this invention, therefore, by reducing
or totally eliminating the adhesive in some zones (the
second, reduced or zero glue zones), it is possible to
drastically reduce the accumulation of dirt and glue res-
idues resulting from subsequent processes, such as the
making of perforations, for example.
[0018] In effect, these multilayer tubes are often sub-
jected to a perforation process whereby small perfora-
tions are made on the surface of the multilayer tube for
different purposes, depending on the kind of smoking
article to be made. The Applicant has noticed that when
the multilayer tubes are perforated - for example by laser
perforation - the combustion of the paper in contact with
the glue results in the accumulation of a considerable
amount of dirt. The dirt and glue residues can mix with
the tobacco, resulting in poor quality cigarettes and hav-
ing a negative influence on the user’s smoking experi-
ence.
[0019] Advantageously, this invention allows over-
coming this problem by providing a multilayer tube having
suitable second zones with a reduced amount of glue or
no glue at all, where the perforations can be made in a
controlled manner in such a way as not to produce dirt
and residues.
[0020] The machine for making the multilayer tube of
this invention thus advantageously allows making perfo-
rations on the tube effectively, without producing dirt and
adhesive residues in the perforation areas and resulting
in the production of a high-quality multilayer tube.
[0021] Furthermore, the method for making the multi-
layer tube of this invention thus advantageously allows
perforating the tube effectively while preventing dirt and
adhesive residues from being produced in the perforation
areas, thus allowing a high-quality multilayer tube to be
made.
[0022] All the accompanying claims, which are incor-
porated herein by reference, correspond to different em-
bodiments of the invention.
[0023] Further features and advantages of this inven-
tion are more apparent in the non-limiting description of
a preferred but non-exclusive embodiment of a multilayer
tube, as illustrated in the accompanying drawings, in

1 2 



EP 3 636 082 A2

4

5

10

15

20

25

30

35

40

45

50

55

which:

- Figure 1 is a schematic side view of a multilayer tube
according to this invention;

- Figure 2 is a schematic transverse cross section of
a first embodiment of a multilayer tube according to
this invention;

- Figure 3 is a schematic transverse cross section of
a multilayer web used to make the multilayer tube of
Figure 2;

- Figures 3A-3D illustrate a sequence of working steps
for making the multilayer tube of Figure 3;

- Figure 4 is a schematic transverse cross section of
a second embodiment of a multilayer tube according
to this invention;

- Figure 4A shows a variant of the embodiment of Fig-
ure 4;

- Figure 5 is a schematic transverse cross section of
a multilayer web used to make the multilayer tube of
Figure 4;

- Figure 6 illustrates a working step for making the
multilayer tube of Figure 5;

- Figure 7 is a schematic perspective view of a third
embodiment of a multilayer tube according to this
invention;

- Figure 8 is a schematic plan view of a stretch of web
used to make the multilayer tube of Figure 7; and

- Figure 9 is a partial diagram of a machine for making
a multilayer tube according to this invention.

[0024] With reference to the accompanying drawings,
the numeral 1 denotes a multilayer tube in its entirety.
[0025] The tube 1 according to this invention has an
internally hollow, cylindrical shape extending round a lon-
gitudinal axis X.
[0026] The tube 1 has, in cross section transverse to
the longitudinal axis X, a multilayer thickness defined by
at least two superposed layers 2, 3, 4.
[0027] More specifically, in the two embodiments illus-
trated in Figures 2 and 4, the tube 1 has a three-layer
thickness, with an outer layer 2, a middle layer 3 and an
inner layer 4. The superposed layers 2, 3, 4 extend along
paths which are concentric to each other.
[0028] Preferably, the layers 2, 3, 4 are made of paper
material but they could also be made of or comprise other
materials such as aluminium and/or plastic, for example.
[0029] The layers 2, 3, 4 are superposed at respective
overlapping areas 5 which are inclined to each other at
first glue zones 5a. The overlapping areas 5 also have
reduced or zero glue zones 5b.
[0030] It should be noted that the expression "first glue
zones 5a" is used to mean "normal" gluing zones where
the adhesive is applied in a predetermined quantity to all
the layers 2, 3, 4 to adhere to each other correctly; where-
as the expression "reduced or zero glue zones 5b" is
used to indicate zones where the thickness or surface
density of the adhesive applied is less than in the first
glue zones.5a. In other words, in the zones 5b, the ad-

hesive may be applied in reduced quantities (for exam-
ple, glue dots) compared to the first glue zones 5a or not
applied at all. The accompanying drawings illustrate ex-
ample embodiments where the second zones 5b are zero
glue zones, hence without any adhesive.
[0031] In particular, according to this invention, the
second zones 5b are configured and/or intended to re-
ceive a plurality of perforations 6.
[0032] The expression "configured and/or intended to
receive" as used herein means that the second zones
5b are of a size such as to be able to receive a certain
number of perforations 6.
[0033] In a preferred embodiment of this invention,
therefore, the second zones 5b of the tube 1, as illustrated
in Figure 1, have a plurality of perforations 6 disposed
according to a predetermined distribution.
[0034] More specifically, in the example embodiment
of Figure 1, the perforations 6 are circular in shape and
are made in a row along at least one stretch of the cir-
cumference of the tube 1.
[0035] Advantageously, the perforation is thus made
in the second zones 5b where there is no adhesive or
where the quantity of adhesive is reduced compared to
the first zones 5a, thereby considerably reducing, or even
totally eliminating, the production of dirt or adhesive res-
idues resulting from perforation.
[0036] Preferably, the first and second zones 5a, 5b
are disposed according to a predetermined recurring dis-
tribution (for example, repeated in predetermined man-
ner) and/or according to a structured distribution (for ex-
ample, a preset one- or two-dimensional pattern). In par-
ticular, as may be seen in Figures 3A and 3C, the second
zones 5b may define rectangles repeated at predeter-
mined intervals and bordered on all sides by the first
zones 5a.
[0037] With reference to the first and second embodi-
ments of the multilayer tube 1, illustrated in Figures 2 and
4, respectively, the multilayer tube 1 according to this
invention can be obtained preferably by wrapping a mul-
tilayer web 100, comprising at least two layers 102, 103,
104, corresponding to the layers 2, 3, 4 of the tube 1,
around the longitudinal axis X, until mutually juxtaposing
and joining opposite lateral edges 101 of the multilayer
web 100 to form a longitudinal seam 101’.
[0038] In particular, the multilayer web 100 illustrated
in Figure 3, relating to the first embodiment of Figure 2,
is obtained by folding a single web 100a around at least
one fold line P1, P2, preferably parallel to the longitudinal
axis X, until corresponding longitudinal strips 102a, 103a,
104a of the web 100 (corresponding to the layers 102,
103, 104 of the web 100) are mutually superposed to
form the multilayer thickness of the tube 1.
[0039] Figures 3A-3D schematically illustrate a se-
quence of folding a stretch of the continuous web 100a
for making a multilayer web 100 of the type illustrated in
Figure 3, used to make a multilayer tube 1 of the type
illustrated in Figures 1 and 2.
[0040] More specifically, the web 100a of Figures 3A-
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3D has a longitudinal right-hand strip 103a, a longitudinal
middle strip 104a and a longitudinal left-hand strip 102a.
[0041] The folding sequence comprises initially apply-
ing adhesive according to a predetermined distribution
on the first glue zones 5a (Figure 3A) of the longitudinal
middle strip 104a. Alternatively, in a possible operating
mode not illustrated, the adhesive can be applied on the
first glue zones 5a of the longitudinal right-hand strip 103a
or on both the strips 103a and 104a. Next, the strip 103a
is folded about a first fold line P1, parallel to a longitudinal
direction of extension of the web 100a to be superposed
on the strip 104a to make a first two-layer portion of the
multilayer web 100 (Figure 3B).
[0042] At this point, more adhesive is applied accord-
ing to a predetermined distribution on the first glue zones
5a (Figure 3C) of the longitudinal right-hand strip 103a,
which is already superposed on the strip 104a. Alterna-
tively, in this case, too, in a possible operating mode not
illustrated, the adhesive can be applied on the first glue
zones 5a of the longitudinal left-hand strip 102a or on
both the strips 103a and 102a.
[0043] Next, the strip 102a is folded (Figure 3D) about
a second fold line P2, parallel to a longitudinal direction
of extension of the web 100a to be superposed on the
strip 103a (already superposed on the strip 104a) to make
a three-layer web 100.
[0044] It should be noted that the adhesive can be ap-
plied on the zones 5a of the strips 102a, 103a, 104a be-
fore the steps of folding.
[0045] In a possible embodiment not illustrated in the
accompanying drawings, there may be at least one ob-
lique fold line.
[0046] Preferably, the multilayer web 100 illustrated in
Figure 5, specifically a two-layer web 100 relating to the
second embodiment of Figure 4, is obtained by at least
partly superposing two webs 100b, 100c (Figure 6) in
such a way that corresponding longitudinal strips 102b,
103c of the respective webs 100b, 100c (corresponding
to the layers 102, 103, of the multilayer web 100) are
mutually superposed to form the two-layer thickness of
the tube 1 of Figure 4.
[0047] Figure 4A illustrates a variant of the embodi-
ment of the two-layer web 100 of Figure 4, where the
second, inner layer 3 is thicker than the first, outer layer
2 and is wrapped in such a way that the opposite edges
101 are juxtaposed to form the seam 101’, while the first
layer 2 is much thinner and wider than the second layer
3 so that when it is wrapped (to form the tube 1), it en-
closes the second layer 3 and the respective opposite
edges partly surmount each other to make an overlap
whose thickness is negligible compared to the thickness
of the tube 1.
[0048] Figure 6 schematically illustrates the step of su-
perposing the first web 100b on the second web 100c in
such a way that the first zones 5a of the second web
100c, previously spread with glue, can adhere to the first
zones 5a of the first web 100b (not visible in Figure 6).
[0049] Figure 7 illustrates a third embodiment of the

tube 1 according to the invention. More specifically, Fig-
ure 7 shows a portion of a continuous tube 1 which can
subsequently be cut into tubes 1 of predetermined length.
[0050] Preferably, the tube 1 of Figure 7 is obtained by
wrapping a single web 100d (Figure 8) along a helical
path around the longitudinal axis X, in such a way as to
mutually superpose corresponding longitudinal strips
100d’, 100d" of the web 100d of Figure 8 to form the
multilayer thickness of the tube 1 of Figure 7.
[0051] It should be noted that the number of layers of
the multilayer thickness of the tube 1 can be increased
based on the width of the longitudinal strips 100d’, 100d".
[0052] It should be noted that wrapping along a helical
path can also be performed on a multilayer web 100 with-
out departing from the inventive concept of this inven-
tion,.
[0053] Also part of this invention is a method for making
the multilayer tube 1 of the type illustrated in Figure 1,
comprising the following steps:

- superposing at least two layers 2, 3, 4 (three layers
in the case of Figure 2 and two layers in the case of
Figures 4 and 4A) at respective overlapping areas 5
to form the multilayer web 100;

- applying a predetermined, "normal" quantity of ad-
hesive on the first zones 5a of the overlapping areas
5 and applying a reduced quantity of adhesive on
the second zones 5b or no adhesive at all on the
second zones 5b;

- wrapping the multilayer web 100 (Figures 3 and 5)
around the longitudinal axis X and stably joining to-
gether the opposite side edges 101 of the multilayer
web 100 to form the longitudinal seam 101’ in such
a way that the multilayer tube 1 has, in cross section
transverse to the longitudinal axis X, a multilayer
thickness defined by the at least two superposed lay-
ers.

[0054] Preferably, the method also comprises a step
of perforating the multilayer tube 1 thus obtained, or of
perforating the multilayer web 100, in the second zones
5b to make the perforations 6.
[0055] With reference to the first embodiment of Fig-
ures 2-3D, the method preferably also comprises a step
of feeding the single web 100a along a feed direction A
and the step of superposing is accomplished by folding
the web 100a around the first fold line P1 and the second
fold line P2 (for example in the manner described above
with reference to Figures 3A-3D) so as to mutually su-
perpose corresponding longitudinal strips 102a, 103a,
104a to form a three-layer thickness of the tube.
[0056] With reference to the second embodiment of
Figures 4-6, on the other hand, the method comprises a
step of feeding two webs 100b, 100c along respective
feed directions A’, A" and the step of superposing is ac-
complished by partly superposing the two webs 100b,
100c in such a way as to mutually superpose correspond-
ing longitudinal strips 102b, 103c to form a two-layer
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thickness.
[0057] Also, preferably, the step of applying the adhe-
sive may be carried out before or during the step of su-
perposing, whilst the step of perforating can be carried
out preferably after the step of gluing and after the step
of superposing.
[0058] Also, preferably, after the step of wrapping or
after the step of perforating, the tube 1 obtained is cut
into segments of predetermined length L (Figures 1, 3D,
6).
[0059] Figures 3D and 6 indicate the position of a cut-
ting line T that will result from cutting the continuous tube
1.
[0060] Also part of this invention is a method for making
the multilayer tube 1 of the type illustrated in Figure 8,
comprising the following steps:

- feeding the continuous web 100d (Figure 8) along a
feed direction A’";

- wrapping the web 100d along a helical path around
a longitudinal axis X, in such a way as to mutually
superpose corresponding longitudinal strips 100d’,
100d" of the web 100d so as to superpose at least
two layers 2, 3, 4 at respective overlapping areas 5,
the step of superposing forming a multilayer thick-
ness of the tube 1; and

- applying a predetermined, "normal" quantity of ad-
hesive on the first zones 5a of the overlapping areas
5 and applying a reduced quantity of adhesive on
the second zones 5b or no adhesive at all on the
second zones 5b;

[0061] Preferably, the method also comprises a step
of perforating the multilayer tube 1 thus obtained, or of
perforating the web 100d, in the second zones 5b to make
the perforations 6.
[0062] Preferably, the step of gluing is carried out be-
fore the step of wrapping and, preferably, the step of per-
forating is carried out after the step of gluing and after
the step of wrapping.
[0063] The step of gluing of the methods of making the
tubes 100 just described, which refer to the embodiments
illustrated in the drawings, can preferably be carried out
by glue sprayers, not illustrated, which means the step
of gluing advantageously comprises a sub-step of ad-
justing glue emission in such a way that the glue is de-
livered selectively only on some zones 5a, 5b of the over-
lapping areas 5 or in such a way as to deliver different
amounts of glue on different zones 5a, 5b of the overlap-
ping areas 5.
[0064] Also, alternatively, the step of gluing is carried
out by one or more rollers, not illustrated, whose outside
surface is provided with one or more recesses for differ-
entiated or selective application of adhesive on different
zones 5a, 5b of the overlapping areas 5.
[0065] It should be noted that the adhesive or glue ap-
plied on the zones 5a, 5b may also be activated by mi-
crowaves in a step following the step of wrapping or the

step of perforating.
[0066] The method according to this invention allows
making a continuous multilayer tube 1 which can be cut
into segments 1a of predetermined length and combined
with a number "n" of segments 1b, 1c of tube having
different properties and which can be obtained according
to this invention or using other working processes.
[0067] With reference to Figure 9, the method can
therefore preferably comprise a step of cutting a tube 1
into segments 1a of predetermined size, followed by a
step of combining with other tube segments 1b, 1c.
[0068] More specifically, the step of combining com-
prises a sub-step of disposing a predetermined number
of segments 1a, 1b, 1c in series in a predetermined se-
quence and a sub-step, preferably simultaneous, of
wrapping the segments 1a, 1b, 1c in an outer layer W in
order to join them together.
[0069] Advantageously, therefore, in a possible em-
bodiment of the method, the step of perforating can be
carried out before, simultaneously, or upstream of the
step of combining, as will become clearer below, in the
description of the machine 100 according to this inven-
tion.
[0070] Also part of the invention is a machine 100 for
making a multilayer tube 1, of the kind illustrated in Figure
2, comprising:

- feed means for feeding a continuous web 100a;
- a forming unit for forming the multilayer web 100 (Fig-

ure 3) comprising folding means configured to fold
the continuous web 100a around the first fold line P1
and the second fold line P2;

- a wrapping unit for longitudinally wrapping the mul-
tilayer web 100 around the longitudinal axis X until
juxtaposing and joining together the opposite side
edges 101 of the multilayer web 100; and

- a glue applicator unit configured to apply glue on
different zones 5a, 5b of the overlapping areas 5 in
a differentiated or selective manner.

[0071] Also part of the invention is a machine 100 for
making a multilayer tube 1, of the kind illustrated in Figure
4 or 4A, comprising:

- feed means for feeding two continuous webs 100b,
100c;

- a forming unit for forming a multilayer web 100 (Fig-
ure 5) comprising superposing means configured to
at least partly superpose the two continuous webs
100b, 100c;

- a wrapping unit for longitudinally wrapping the mul-
tilayer web 100 around the longitudinal axis X until
juxtaposing and joining together the opposite side
edges 101 of the multilayer web 100; and

- a glue applicator unit configured to apply glue on
different zones 5a, 5b of the overlapping areas 5 in
a differentiated or selective manner.
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[0072] Preferably, the two machines 100 just de-
scribed also advantageously comprise a perforating unit
configured to perforate the tube 1 or the multilayer tube
100 in the second, reduced or zero glue zones 5 to make
the plurality of perforations 6 according to a predeter-
mined distribution. Preferably, also, in the two machines
100 mentioned above, the applicator unit is disposed up-
stream of the forming unit and the perforating unit is dis-
posed downstream of the wrapping unit.
[0073] Also part of the invention is a machine 100 for
making a multilayer tube 1, of the kind illustrated in Figure
7, comprising:

- feed means for feeding a continuous web 100d (Fig-
ure 8);

- a helical wrapping unit for helically wrapping the web
100d along a helical path around the longitudinal axis
X, where the wrapping unit comprises superposing
means configured to mutually superpose the corre-
sponding longitudinal strips 100d’, 100d" of the web
100d; and

- a glue applicator unit configured to apply glue on
different zones 5a, 5b of the overlapping areas 5 in
a differentiated or selective manner.

[0074] Preferably, the machine 100 just described also
advantageously comprises a perforating unit configured
to perforate the tube 1 or the multilayer tube 100 in the
second, reduced or zero glue zones 5 to make the plu-
rality of perforations 6 according to a predetermined dis-
tribution.
[0075] Preferably, the applicator unit is disposed up-
stream of the helical wrapping unit and the perforating
unit is disposed downstream of the wrapping unit. More
specifically, in the three machines 100 just described,
the perforating unit is preferably a laser perforating unit.
[0076] Preferably, also, the applicator units comprise
sprayers which are adjustable in such a way that the glue
is delivered selectively only on some zones 5a, 5b of the
overlapping areas 5 or in such a way as to deliver different
amounts of glue on different zones 5a, 5b of the overlap-
ping areas 5.
[0077] Alternatively, the applicator units may comprise
one or more rollers whose outside surface is provided
with one or more recesses for differentiated or selective
application of glue on different zones 5a, 5b of the over-
lapping areas 5.
[0078] Figure 9 shows a partial diagram of a machine
100 for making a multilayer tube 1 according to this in-
vention.
[0079] More specifically, the machine 100 preferably
comprises a cutting unit 101 for cutting the tube 1 and
configured to make a plurality di cuts T to make the seg-
ments 1a.
[0080] In a possible embodiment of the invention, the
segments 1a may already have been subjected to the
perforating operations, at an earlier stage, in the perfo-
rating unit, not illustrated, upstream of the cutting unit

101. Alternatively, the machine 100 may also preferably
comprise a combining unit 102 disposed upstream of the
cutting unit 101 and configured to combine further seg-
ments 1b, 1c with the segments 1a, disposing them in
series in a predetermined sequence and wrapping them
in an outer layer W.
[0081] The combining unit 102 just described also ad-
vantageously comprises a perforating device 103 con-
figured to make the perforations 6 on the outside surface
of the layer W in the second zones 5b of the segments 1a.
[0082] That way, the perforations 6 are made only in
the second zones 5b, which are dedicated and predeter-
mined in such a way that perforating them does not pro-
duce dirt and adhesive residues, allowing high quality
products to be made.
[0083] Also imaginable without departing from the
scope of the inventive concept are tubes 1 with a larger
number of layers than the three embodiments described
herein: that is, tubes which can be made by folding a
single web 100a or by superposing two or more webs
100b, 100c or by superposing longitudinal strips 100d’,
100d" larger in width in such a way that they are super-
posed two or more times along the helical path or by
decreasing the pitch of the helix.
[0084] This invention overcomes the drawbacks of the
prior art by providing a multilayer tube 1 of high quality,
which can be perforated effectively without producing ad-
hesive residues, and by providing also a machine and a
method for making the multilayer tube.

Claims

1. A multilayer tube (1) having an internally hollow, cy-
lindrical shape extending round a longitudinal axis
(X) and having, in cross section transverse to the
longitudinal axis (X), a multilayer thickness defined
by at least two layers (2, 3, 4) superposed at respec-
tive overlapping areas (5), the overlapping areas (5)
being glued to each other at first glue zones (5a) and
having second, reduced or zero glue zones (5b) con-
figured and/or intended to receive a plurality of per-
forations (6).

2. The multilayer tube (1) according to claim 1, wherein
the second, reduced or zero glue zones (5b) are pro-
vided with a plurality of perforations (6) arranged ac-
cording to a predetermined pattern.

3. The multilayer tube (1) according to claim 2, wherein
the plurality of perforations (6) is made only at the
second, reduced or zero glue zones (5b).

4. The multilayer tube (1) according to claim 1, wherein
the multilayer tube (1) is obtained by wrapping a mul-
tilayer web (100) around the longitudinal axis (X) until
juxtaposing and joining together the opposite side
edges (101) of the multilayer web (100) to form a
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longitudinal seam (101’), wherein the multilayer web
(100) is obtained by at least partly superposing at
least two webs (100b, 100c) in such a way as to
mutually superpose corresponding longitudinal
strips (102b, 103c) of respective webs (100b, 100c)
to form the multilayer thickness.

5. The multilayer tube (1) according to claim 1, wherein
the multilayer tube (1) is obtained by wrapping a mul-
tilayer web (100) around the longitudinal axis (X) until
juxtaposing and joining together the opposite side
edges (101) of the multilayer web (100) to form a
longitudinal seam (101’), wherein the multilayer web
(100) is obtained by folding a single web (100a)
around at least one fold line (P1, P2), preferably par-
allel to the longitudinal axis (X), in such a way as to
mutually superpose corresponding longitudinal
strips (102a, 103a, 104a) of the web (100a) to form
the multilayer thickness.

6. The multilayer tube (1) according to claim 1, wherein
the multilayer tube (1) is obtained by wrapping a sin-
gle web (100d) along a helical path around the lon-
gitudinal axis (X), in such a way as to mutually su-
perpose corresponding longitudinal strips (100d’,
100d") of the web (100d) to form the multilayer thick-
ness.

7. The multilayer tube (1) according to one or more of
the preceding claims, wherein the first and second
zones (5a, 5b) are arranged according to a prede-
termined, recurrent and/or structured pattern.

8. A method for making a multilayer tube (1) having an
internally hollow, cylindrical shape extending round
a longitudinal axis (X), comprising the following
steps:

- superposing at least two layers (2, 3, 4) at re-
spective overlapping areas (5) to form a multi-
layer web (100),
- gluing the overlapping areas (5) at first glue
zones (5a) of the overlapping areas (5), the step
of gluing being also accomplished by applying
a reduced amount of glue, or no glue at all, on
second zones (5b) of the overlapping areas (5),
the second zones (5b) being configured and/or
intended to receive a plurality of perforations (6),
- wrapping the multilayer web (100) around a
longitudinal axis (X) and stably joining together
opposite side edges (101) of the multilayer web
(100) to form a longitudinal seam (101’) in such
a way that the multilayer tube (1) has, in cross
section transverse to the longitudinal axis (X), a
multilayer thickness defined by the at least two
superposed layers (2, 3, 4).

9. The method according to claim 8, comprising a step

of perforating the multilayer tube (1) or the multilayer
web (100) at the second, reduced or no glue zones
(5b) to obtain a plurality of perforations (6) arranged
according to a predetermined pattern.

10. The method according to claim 9, wherein the step
of perforating is carried out after the step of gluing
and after the step of superposing.

11. The method according to one or more of claims 8-10,
comprising a step of feeding at least two webs (100b,
100c) along respective feed directions (A’, A") and
wherein the step of superposing is accomplished by
at least partly superposing the at least two webs
(100b, 100c) in such a way as to mutually superpose
corresponding longitudinal strips (102b, 103c) of the
respective webs (100b, 100c) to form the multilayer
thickness.

12. The method according to one or more of claims 8-10,
comprising a step of feeding a single web (100a)
along a feed direction (A) and wherein the step of
superposing is accomplished by folding the single
web (100a) around at least one fold line (P1, P2),
preferably parallel to the longitudinal axis (X), in such
a way as to mutually superpose corresponding lon-
gitudinal strips (102a, 103a, 104a) of the single web
(100a) to form the multilayer thickness.

13. The method according to any one of claims 8-12,
wherein the step of gluing is carried out before or
during the step of superposing.

14. A method for making a multilayer tube (1) having an
internally hollow, cylindrical shape extending round
a longitudinal axis (X), comprising the following
steps:

- feeding a web (100d) along a feed direction
(A"’);
- wrapping the web (100d) along a helical path
around a longitudinal axis (X), in such a way as
to mutually superpose corresponding longitudi-
nal strips (100d’, 100d") of the web (100d) so as
to superpose at least two layers (2, 3, 4) at re-
spective overlapping areas (5), the step of su-
perposing forming a multilayer thickness of the
multilayer tube (1),
- gluing the overlapping areas (5) at first glue
zones (5a) of the overlapping areas (5), the step
of gluing being also accomplished by applying
a reduced amount of glue, or no glue at all, on
second zones (5b) of the overlapping areas (5),
the second zones (5b) being configured and/or
intended to receive a plurality of perforations (6).

15. The method according to claim 14, comprising a step
of perforating the multilayer tube (1) or the web
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(100d) at the second, reduced or no glue zones (5b)
to obtain a plurality of perforations (6) arranged ac-
cording to a predetermined pattern.

16. The method according to claim 15, wherein the step
of perforating is carried out after the step of gluing
and after the step of wrapping.

17. The method according to claim 15 or 16, wherein the
step of gluing is carried out before the step of wrap-
ping.

18. The method according to any one of claims 8-17,
wherein the step of gluing is carried out by glue
sprayers, the step of gluing comprising a sub-step
of adjusting glue emission in such a way that the glue
is delivered selectively only on some zones (5a, 5b)
of the overlapping areas (5) or in such a way as to
deliver different amounts of glue on different zones
(5a, 5b) of the overlapping areas (5).

19. The method according to any one of claims 8-17,
wherein the step of gluing is carried out by one or
more rollers whose outside surface is provided with
one or more recesses for differentiated or selective
application of glue on different zones of the overlap-
ping areas (5).

20. A machine for making a multilayer tube (1), compris-
ing:

- feed means for feeding at least two continuous
webs (100b, 100c);
- a forming unit for forming a multilayer web (100)
comprising superposing means configured to at
least partly superpose the at least two continu-
ous webs (100b, 100c), to mutually superpose
corresponding longitudinal strips (102b, 103c)
of the webs (100b, 100c) to form a multilayer
thickness of the multilayer tube (1), the longitu-
dinal strips (102b, 103c) being superposed at
respective overlapping areas (5) and forming at
least two layers (2, 3, 4) of the multilayer thick-
ness;
- a wrapping unit for longitudinally wrapping the
multilayer web (100) around a longitudinal axis
(X) until juxtaposing and joining together the op-
posite side edges (101) of the multilayer web
(100) to form a longitudinal seam (101’);
- a glue applicator unit configured to apply glue
on different zones (5a, 5b) of the overlapping
areas (5) in a differentiated or selective manner,
the overlapping areas (5) having first glue zones
(5a) and second, reduced or no glue zones (5b),
the second zones (5b) being configured and/or
intended to receive a plurality of perforations (6).

21. A machine for making a multilayer tube (1), compris-

ing:

- feed means for feeding a continuous web
(100a);
- a forming unit for forming a multilayer web (100)
comprising folding means configured to fold the
continuous web (100a) around at least one fold
line (P1, P2), preferably parallel the longitudinal
axis (X), to mutually superpose corresponding
longitudinal strips (102a, 103a, 104a) of the web
(100a) to form a multilayer thickness of the mul-
tilayer tube (1), the longitudinal strips (102a,
103a, 104a) being superposed at respective
overlapping areas (5) and forming at least two
layers (2, 3, 4) of the multilayer thickness;
- a wrapping unit for longitudinally wrapping the
multilayer web (100) around a longitudinal axis
(X) until juxtaposing and joining together the op-
posite side edges (101) of the multilayer web
(100) to form a longitudinal seam (101’);
- a glue applicator unit configured to apply glue
on different zones (5a, 5b) of the overlapping
areas (5) in a differentiated or selective manner,
the overlapping areas (5) having first glue zones
(5a) and second, reduced or no glue zones (5b),
the second zones (5b) being configured and/or
intended to receive a plurality of perforations (6).

22. The machine according to claim 20 or 21, comprising
a perforating unit configured to perforate the multi-
layer tube (1) or the multilayer web (100) at the sec-
ond, reduced or no glue zones (5b) to obtain a plu-
rality of perforations (6) arranged according to a pre-
determined pattern.

23. The machine according to claim 22, wherein the ap-
plicator unit is located upstream of the forming unit
and wherein the perforating unit is located down-
stream of the wrapping unit.

24. A machine for making a multilayer tube, comprising:

- feed means for feeding a continuous web
(100d);
- a wrapping unit for helically wrapping the con-
tinuous web (100d) along a helical path around
a longitudinal axis (X), the wrapping unit com-
prising superposing means configured to mutu-
ally superpose corresponding longitudinal strips
(100d’, 100d") of the continuous web (100d) in
such a way as to superpose at least two layers
(2, 3, 4) at respective overlapping areas (5), the
superposed layers forming a multilayer thick-
ness of the multilayer tube (100),
- a glue applicator unit configured to apply glue
on different zones (5a, 5b) of the overlapping
areas (5) in a differentiated or selective manner,
the overlapping areas (5) having first glue zones
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(5a) and second, reduced or no glue zones (5b),
the second zones (5b) being configured and/or
intended to receive a plurality of perforations (6).

25. The machine according to claim 24, comprising a
perforating unit configured to perforate the multilayer
tube (1) or the multilayer web (100) at the second,
reduced or no glue zones (5b) to obtain a plurality
of perforations (6) arranged according to a predeter-
mined pattern.

26. The machine according to claim 25, wherein the ap-
plicator unit is located upstream of the helical wrap-
ping unit and wherein the perforating unit is located
downstream of the wrapping unit.

27. The machine according to any one of claims 20-26,
wherein the applicator unit comprises sprayers
which are adjustable in such a way that the glue is
delivered selectively only on some zones (5a, 5b) of
the overlapping areas (5) or in such a way as to de-
liver different amounts of glue on different zones (5a,
5b) of the overlapping areas (5).

28. The machine according to any one of claims 20-26,
wherein the applicator unit comprises one or more
rollers whose outside surface is provided with one
or more recesses for differentiated or selective ap-
plication of glue on different zones (5a, 5b) of the
overlapping areas (5).
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