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(57) Abstract: A sub-unit (100) of a smoking article comprises a tubular wrapper (1) which extends along a main axis of extension
(X) and internally defines a containment chamber (2) containing a filling material (M) of the tobacco industry. The tubular wrapper (1)

has an access opening on at least one of its ends (3a, 3b) for access to the containment chamber (2). The sub-unit (100) also comprises
at least one closing element (10) applied to the at least one end (3a, 3b) of the tubular wrapper (1) to define a closing wall (4) for
closing the access opening. The closing element (10) extends transversely to the main axis of extension (X) in such a way as to at least
partly close the access opening
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DESCRIPTION
SUB-UNIT OF A SMOKING ARTICLE AND METHOD FOR MAKING IT

Technical field

This invention relates to a sub-unit of a smoking article and to the related
method for making it.

In particular, this invention is intended for making a sub-unit of a smoking
article of the Heat Not Burn (HNB) type or of an electronic cigarette or of a

conventional cigarette.

Background art

That type of article may be inhaled by heating but not burning the active
portion.

The active portion may in fact be a piece comprising an aerosol-generating
element, or a heat-not-burn type tobacco containing product.

In this case the tobacco may be for example of the type which is pre-
treated, reconstituted, homogenized, or cast leaf, which in particular takes
the form of loose material such as pellets or in the form of a crimp cut
ribbon.

However, in this context, in order to be able to ensure the quality of the
finished product, it is important to guarantee the correct containment and
retaining of the filling material, which is the active portion, both during the
entire production process and after it has been completed.

Prior art production methods involve making a smoking article formed by a
rod-shaped body (for example a filter or a heating element) and a tube
made of wrapping material which is then filled with the aerosol-generating
element.

However, that solution is not very suitable for guaranteeing the integrity of
the article in particular because it does not allow correct retaining of the
active portion in the tubular body to be ensured.

PCT/IB2018/060313
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Disclosure of the invention

In this context, the technical purpose which forms the basis of this
invention is to propose a method for making a sub-unit of a smoking article
which overcomes at least some of the above-mentioned disadvantages of
the prior art.

In particular, the aim of this invention is to provide a method for making a
sub-unit of a smoking article which allows the structural integrity of the
smoking article to be guaranteed, in particular preventing the unwanted
escape of the type of active portion used to make its filling.

In this context, the technical purpose which forms the basis of this
invention is to propose a sub-unit of a smoking article and the related
method for making it which overcome at least some of the above-
mentioned disadvantages of the prior art.

In particular, the aim of this invention is to provide a sub-unit of a smoking
article and the method for making it which are able to guarantee the
correct and efficient containment of the filling material content.

The technical purpose indicated and the aims specified are substantially
achieved by a sub-unit of a smoking article and method for making it,
comprising the technical features described in one or more of the
accompanying claims.

This invention shows a sub-unit of a smoking article, for example but not
limited to a smoking article of the HNB type, which comprises at least one
tubular wrapper (or wrapping) which extends along a main axis of
extension and internally defines a containment chamber containing a filling
material of the tobacco industry.

Preferably, the tubular wrapper has a cylindrical section.

That sub-unit comprises, at least at one end of the at least one tubular
wrapper, a closing wall, transverse to the main axis of extension, which at
least partly closes the containment chamber.

In particular, one possible aspect shows a sub-unit of a smoking article

which comprises at least one tubular wrapper which extends along a main
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axis of extension and internally defines a containment chamber containing
a filling material of the tobacco industry.

The sub-unit comprises, at least at one end of the at least one tubular
wrapper, a closing wall, transverse to the main axis of extension, which at
least partly closes the containment chamber.

The closing wall is defined by folding an end portion of the respective end
of the at least one tubular wrapper.

Advantageously, the at least one tubular wrapper is made of material
which is at least partly metallic or metallized, that is to say, comprising
metallic particles intended to render the at least one tubular wrapper
unsuitable for combustion.

Preferably, the sub-unit comprises a strip and the at least one tubular
wrapper is defined by the strip wrapped round the main axis of extension
of the tubular wrapper.

Alternatively, the sub-unit comprises a rigid tubular body of the tobacco
industry and the at least one tubular wrapper is defined by the tubular
body. The term “rigid tubular body” refers to a tubular body having greater
rigidity than the strip (the latter being made, for example, of a sheet of
paper), in particular for constituting a supporting portion of the sub-unit. In
more detail, the term “rigid” implies that it is made of a sufficiently rigid
material (cardboard or paperboard) or with a thickness such that it is
usually able to withstand bending or compression stresses but, within the
scope of this invention, that feature does not prejudice the possibility that
some rigid parts of the tubular body may be suitably permanently folded
and/or deformed.

Alternatively, the sub-unit comprises the rigid tubular body and the strip,
where the strip is wrapped round the tubular body.

Therefore, the tubular body defines a first tubular wrapper and the strip in
turn defines a second tubular wrapper.

Preferably, the closing wall is defined by folding an end portion of a

respective end of the strip.
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Alternatively, the closing wall is defined by folding an end portion of a
respective end of the tubular body.

Alternatively, the closing wall is defined by folding an end portion of a
respective end of the strip and of the tubular body.

Preferably, the end portion of the strip and/or of the tubular body forming
the closing wall is made of thermally conductive material or in any case
has greater thermal conductivity than the remaining portion of the strip
and/or of the tubular body.

Advantageously, at least one end portion of a respective end of the at
least one tubular wrapper defines a closing circle having a plurality of fold
points and at least one closing wall is defined by mechanically deforming
the closing circle along that plurality of fold points.

The plurality of fold points may comprise four fold points angularly spaced
around the main axis of extension and comprising a first pair of fold points
which are opposite each other relative to the main axis of extension and a
second pair of fold points which are opposite each other relative to the
main axis of extension.

Preferably, the mechanical deformation causes the first pair of points to be
superposed on the second pair of points.

Alternatively, the plurality of fold points comprises four fold points
angularly spaced around the main axis of extension and the mechanical
deformation causes the four fold points to come into abutment with each
other inside the containment chamber.

Alternatively, the mechanical deformation causes torsional folding of the
plurality of fold points around the main axis of extension.

The sub-unit may comprise a rod-shaped segment of the tobacco industry
which has one end coupled and connected to a first end of the at least one
tubular wrapper defining a closing wall, transverse to the wrapping axis, at
least partly closing the containment chamber.

Preferably, the at least one tubular wrapper has at its second end,

opposite to the first end, a closing wall defined by the folding of an end
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portion of the second end.

Preferably, the rod-shaped segment is connected to the at least one
tubular wrapper by a connecting strip of wrapping material.
Advantageously, that connecting strip may coincide with the strip defining
the tubular wrapper.

Preferably, the rod-shaped segment is at least partly inserted in the
containment chamber in such a way that the at least one tubular wrapper
fits round the outside of an end portion of the rod-shaped segment.
Alternatively, the at least one tubular wrapper has a configuration which, at
its first end, is closed by a closing base, transverse to the main axis of
extension, to at least partly close the containment chamber.

Preferably, the at least one tubular wrapper has at its second end,
opposite to the first end, a closing wall defined by the folding of an end
portion of the second end.

Preferably, the closing base is made as one with the at least one tubular
wrapper.

Alternatively, the sub-unit comprises, at each end of the at least one
tubular wrapper, a closing wall, transverse to the wrapping axis, for at
least partly closing the containment chamber, defined by folding an end
portion of a respective end of the at least one tubular wrapper.

Preferably, each closing wall is made of flame retardant material.
Preferably, each closing wall is made of porous material or has a plurality
of holes or perforations for increasing the air or gas permeability of the
closing wall.

According to this invention, a sub-unit of a smoking article is shown which
comprises a tubular wrapper extending along a main axis of extension.
That tubular wrapper internally defines a containment chamber containing
a filling material of the tobacco industry and has an access opening on at
least one of its ends for access to the containment chamber.

The sub-unit also comprises at least one closing element applied to the at

least one end of the tubular wrapper to define its closing wall.
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The closing element extends transversely to the main axis of extension in
such a way as to at least partly close the access opening.

Preferably, the closing element has a substantially circular profile.
Alternatively, the closing element has a substantially square profile.
Preferably, each closing element is made of a material with high thermal
conductivity.

Still more preferably, each closing element is made of flame retardant
material.

In one embodiment, each closing element is at least partly made of
metallic or metallized material, that is to say, comprising metallic particles
intended to render each closing element unsuitable for combustion.

In particular, the at least one closing element is located inside the tubular
wrapper and is coupled to an inside surface of the respective end portion
of the tubular wrapper.

Preferably, the at least one closing element is deformed in such a way as
to define a convex surface directed towards the containment chamber.
That convex surface is suitable for causing the filling material to be moved
away from a respective access opening of the tubular wrapper.

Still more preferably, the closing element comprises at least one edge
portion and the closing element is coupled to the tubular wrapper by
interference of the edge portion with an inside wall of the end of the
tubular wrapper.

Alternatively, the closing element comprises at least one edge portion and
the closing element is coupled to the tubular wrapper by gluing the edge
portion to an inside wall of the end of the tubular wrapper.

According to a different embodiment of the same aspect of this invention,
the at least one closing element is applied on the outside of the tubular
wrapper and is coupled to an outside surface of the respective end of the
tubular wrapper.

Preferably, the closing element comprises at least one edge portion and

the closing element is coupled to the tubular wrapper by gluing the edge
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portion to an outside wall of the end of the tubular wrapper.

In general, the closing element has a surface extension such as to entirely
cover the access opening and is provided with at least one hole or
perforation for increasing its air or gas permeability.

That hole may even be configured to facilitate a movement, management
or application of the closing element relating to the tubular wrapper.
Alternatively, the closing element has a surface extension such as to partly
cover the access opening in such a way as to define uncovered portions of
the access opening intended to allow air or gas to pass through.
Preferably, the closing element comprises a piece of sheet material having
at least one edge portion which is suitably deformed to adapt to the shape
of the respective end of the tubular wrapper.

Alternatively, the closing element comprises a porous body.

According to one particular embodiment, again relevant to this second
aspect, the sub-unit comprises a rod-shaped segment of the tobacco
industry which has one end coupled and connected to a first end of the
tubular wrapper defining a closing wall, transverse to the wrapping axis, at
least partly closing the containment chamber.

In that configuration, the closing element is applied to a second end,
opposite to the first end, of the tubular wrapper.

Preferably, the rod-shaped segment is connected to the tubular wrapper
by a connecting strip of wrapping material.

Still more preferably, that connecting strip may coincide with the strip
defining the tubular wrapper.

Preferably, the tubular wrapper is made of rigid material and the rod-
shaped segment has one end abutted against, and coupled to, a first end
of the tubular wrapper defining a closing wall, transverse to the wrapping
axis, at least partly closing the containment chamber.

Again in that configuration, the closing element is applied to a second end,
opposite to the first end, of the tubular wrapper.

Preferably, the rod-shaped segment is at least partly inserted in the
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containment chamber in such a way that the tubular wrapper fits round the
outside of an end portion of the rod-shaped segment.

Alternatively, the tubular wrapper has a configuration which, at its first end,
is closed by a closing base, transverse to the main axis of extension, to at
least partly close the containment chamber, and wherein the tubular
wrapper has at its second end, opposite to the first end, a closing wall
defined by the folding of an end portion of the second end.

Preferably, that closing base is made as one with the tubular wrapper.
Alternatively, the tubular wrapper has two access openings, opposite to
each other, on opposite end portions of the tubular wrapper for access to
the containment chamber, and the sub-unit comprises two closing
elements, each coupled to a respective end portion of the tubular wrapper
to at least partly close the respective access opening.

According to further aspect, a sub-unit of a smoking article is shown which
comprises a tubular wrapper extending along a main axis of extension.
The tubular wrapper internally defines a containment chamber which
contains a filling material of the tobacco industry.

The tubular wrapper also has an access opening on at least one of its end
portions for access to the containment chamber.

The sub-unit also comprises at least one closing element applied to the at
least one end portion of the tubular wrapper to define a closing wall for
closing the access opening.

That closing element extends transversely to the main axis of extension in
such a way as to at least partly close the access opening.

Moreover, the end portion has at least one blocking portion, transverse to
the main axis of extension, extending from a wall of the tubular wrapper
towards the main axis of extension to define a blocking surface for
blocking the closing element.

Preferably, the at least one blocking portion is defined by a permanent
deformation of the respective end in which the blocking portion is present.

Preferably, the at least one blocking portion comprises an annular ridge of
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an inside surface of the respective end.

Preferably, the end has a pair of blocking portions and the closing element
is interposed between the blocking portions and blocked between them in
a configuration of at least partial closure of the access opening.

In particular, at least one blocking portion of the pair of blocking portions,
preferably the inner one, is defined by an annular ridge.

Preferably, both of the blocking portions of the pair of blocking portions are
defined by an annular ridge.

Alternatively, one blocking portion of the pair of blocking portions,
preferably the inner one, is defined by an annular ridge and the other
blocking portion is defined by an edge bead on an end portion of the end.
Therefore, preferably, the end portion has a pair of blocking portions, both
transverse to the main axis of extension, which extend from a wall of the
tubular wrapper towards the axis of extension of the tubular wrapper, and
the closing element is interposed between the pair of blocking surfaces, to
define a closing wall for closing the access opening.

Again in this context, the closing element extends transversely to the main
axis of extension in such a way as to at least partly close the access
opening.

In more detail, the pair of blocking portions has a first blocking portion,
preferably defined by a narrowing of the tubular wrapper, interposed
between the filling material and the closing element, and a second
blocking portion, preferably defined by an edge bead on the end portion of
the tubular wrapper, interposed between the closing element and an
environment outside the tubular wrapper.

Preferably, the closing element has a substantially circular profile.
Alternatively, the closing element has a substantially square profile.
Preferably, each closing element is made of a material with high thermal
conductivity.

Still more preferably, each closing element is made of flame retardant

material.
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In one embodiment, each closing element is at least partly made of
metallic or metallized material, that is to say, comprising metallic particles
intended to render each closing element unsuitable for combustion.

In particular, the at least one closing element is located inside the tubular
wrapper and is coupled to an inside surface of the respective end portion
of the tubular wrapper.

Preferably, the at least one closing element is deformed in such a way as
to define a convex surface directed towards the containment chamber.
That convex surface is suitable for causing the filling material to be moved
away from a respective access opening of the tubular wrapper.

Still more preferably, the closing element comprises at least one edge
portion and the closing element is coupled to the tubular wrapper by
interference of the edge portion with an inside wall of the end of the
tubular wrapper.

Alternatively, the closing element comprises at least one edge portion and
the closing element is coupled to the tubular wrapper by gluing the edge
portion to an inside wall of the end of the tubular wrapper.

In general, the closing element has a surface extension such as to entirely
cover the access opening and is provided with at least one hole or
perforation for increasing its air or gas permeability.

That hole may even be configured to facilitate a movement, management
or application of the closing element relating to the tubular wrapper.
Alternatively, the closing element has a surface extension such as to partly
cover the access opening in such a way as to define uncovered portions of
the access opening intended to allow air or gas to pass through.
Preferably, the closing element comprises a piece of sheet material having
at least one edge portion which is suitably deformed to adapt to the shape
of the respective end of the tubular wrapper.

Alternatively, the closing element comprises a porous body.

According to one particular embodiment, again relevant to this third

aspect, the sub-unit comprises a rod-shaped segment of the tobacco
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industry which has one end coupled and connected to a first end of the
tubular wrapper defining a closing wall, transverse to the wrapping axis, at
least partly closing the containment chamber.

In that configuration, the closing element is applied to a second end,
opposite to the first end, of the tubular wrapper.

Moreover, the second end to which the closing element is applied, has at
least one respective blocking portion, transverse to the main axis of
extension, extending from a wall of the tubular wrapper towards the main
axis of extension to define a blocking surface for blocking the respective
closing element.

Preferably, the rod-shaped segment is connected to the tubular wrapper
by a connecting strip of wrapping material.

Still more preferably, that connecting strip may coincide with the strip
defining the tubular wrapper.

Preferably, the tubular wrapper is made of rigid material and the rod-
shaped segment has one end abutted against, and coupled to, a first end
of the tubular wrapper defining a closing wall, transverse to the wrapping
axis, at least partly closing the containment chamber.

Again in that configuration, the closing element is applied to a second end,
opposite to the first end, of the tubular wrapper.

Preferably, the rod-shaped segment is at least partly inserted in the
containment chamber in such a way that the tubular wrapper fits round the
outside of an end portion of the rod-shaped segment.

Alternatively, the tubular wrapper has a configuration which, at its first end,
is closed by a closing base, transverse to the main axis of extension, to at
least partly close the containment chamber, and wherein the closing
element is applied to a second end, opposite to the first end, of the tubular
wrapper.

Moreover, the second end to which the closing element is applied, has at
least one respective blocking portion, transverse to the main axis of

extension, extending from a wall of the tubular wrapper towards the main
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axis of extension to define a blocking surface for blocking the respective
closing element.

Preferably, that closing base is made as one with the tubular wrapper.
Alternatively, the tubular wrapper has two access openings, opposite to
each other, on opposite end portions of the tubular wrapper for access to
the containment chamber, and the sub-unit comprises two closing
elements, each coupled to a respective end portion of the tubular wrapper
to at least partly close the respective access opening.

Moreover, both of the ends to which the closing elements are applied have
at least one respective blocking portion, transverse to the main axis of
extension, extending from a wall of the tubular wrapper towards the main
axis of extension to define a blocking surface for blocking the respective
closing element.

According to this invention, the containment chamber may be closed using
different types of closing walls.

In other words, it is possible to make one closing wall according to one of
the three aspects of this invention indicated above and to make another
closing wall of the same tubular wrapper according to a different aspect of
this invention.

Such combinations therefore allow, for example, one wall to be made by
folding a respective end of the at least one tubular wrapper and the other
wall to be made by applying a closing element combined with the
presence or absence of blocking surfaces.

Advantageously, the aspects for making this invention which are indicated
above and described make available sub-units of smoking articles which
are able to guarantee optimum containment of the filling material in the
sub-unit itself, thereby allowing elimination of the risk of having in the
production chain non-conforming articles whose filling is insufficient and
which are therefore not fit for marketing.

A method for making a sub-unit of a smoking article, for example an HNB-

type smoking article, is also described.
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According to a first aspect, the method comprises the steps of:

- preparing at least one tubular wrapper of the tobacco industry, extending
along a main axis of extension and internally having a containment
chamber;

- inserting a filling material of the tobacco industry into the containment
chamber;

- making at least at one end of the tubular wrapper, a closing wall,
transverse to the main axis of extension, for at least partly closing the at
least one end of the tubular wrapper.

The step of making a closing wall is performed by folding an end portion of
a respective end of the at least one tubular wrapper.

Preferably, the step of preparing a tubular wrapper is accomplished by
preparing a tubular body of the tobacco industry.

Alternatively, the step of preparing a tubular wrapper comprises the steps
of preparing a strip and wrapping that strip round the main axis of
extension.

Alternatively, the step of preparing a tubular wrapper comprises the steps
of preparing a tubular body of the tobacco industry and a strip and then
wrapping the strip round the tubular body.

In particular, the tubular body defines a first tubular wrapper and the strip
defines a second tubular wrapper.

Preferably, the step of making a closing wall is performed by folding a
respective end portion of the strip.

Alternatively, the step of making a closing wall is performed by folding a
respective end portion of the tubular body.

Alternatively, the step of making a closing wall is performed by folding a
respective end portion of the tubular body and of the strip.

Preferably, at least one end portion of the at least one tubular wrapper
defines a closing circle having a plurality of fold points and the step of
making a closing wall comprises a step of mechanically deforming the

respective closing circle.



WO 2019/123298

10

15

20

25

30

PCT/IB2018/060313

14

Preferably, the plurality of fold points comprises four fold points angularly
spaced around the main axis of extension and comprising a first pair of
fold points which are opposite each other relative to the main axis of
extension and a second pair of fold points which are opposite each other
relative to the main axis of extension.

The step of mechanically deforming therefore comprises the steps of
folding the first pair of fold points towards the main axis of extension and
then folding the second pair of fold points towards the main axis of
extension, superposing the second pair on the first pair.

Alternatively, the step of mechanically deforming comprises a step of
applying on the closing circle a pressure which is directed towards the
main axis of extension on each fold point in such a way as to cause the
plurality of fold points to be folded simultaneously towards the main axis of
extension.

Preferably, the step of mechanically deforming comprises, before the step
of applying on the closing circle a pressure coaxial to the main axis of
extension, a step of preforming the closing circle by applying on each fold
point a pressure capable of making a respective plurality of preforming
lines disposed radially around the main axis of extension.

Still more preferably, the plurality of fold points comprises four fold points
angularly spaced from each other around the main axis of extension and
the step of applying on the closing circle a pressure coaxial to the main
axis of extension causes the plurality of fold points to be simultaneously
folded towards the main axis of extension to define a surface which is
substantially cross-shaped.

Alternatively, the step of mechanically deforming comprises the steps of
gripping each fold point of the plurality of folds points and applying a
torque to each pair of fold points opposite to each other relative to the
main axis of extension along the closing circle, finally finishing making the
closing wall by applying on each fold point a pressure which is coaxial to

the main axis of extension.
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In particular, the step of making at least one closing wall comprises the
steps of:

- before the step of inserting a filling material, making a first closing wall,
transverse to the main axis of extension to at least partly close a first end
of the at least one tubular wrapper;

- after the step of inserting a filling material, making a second closing wall,
transverse to the main axis of extension to at least partly close a second
end of the at least one tubular wrapper.

Preferably, the steps of making a first closing wall and making a second
closing wall are performed by folding an end portion of a respective end of
the at least one tubular wrapper.

Alternatively, one between the steps of making a first closing wall and
making a second closing wall comprises the steps of preparing a rod-
shaped segment of the tobacco industry and abutting a first end of the rod-
shaped segment of the tobacco industry against one end of the at least
one tubular wrapper.

Then the rod-shaped segment is stably connected to the at least one
tubular wrapper.

Preferably, that step of stably connecting is performed by wrapping a
connecting strip round the rod-shaped segment in such a way that a first
portion of the connecting strip is superposed on the first end of the rod-
shaped segment and a second portion is at least partly superposed on the
at least one tubular wrapper, thus connecting the rod-shaped segment
stably to the at least one tubular wrapper.

Advantageously, the connecting strip may be made from the same strip
which defines the at least one tubular wrapper.

Alternatively, one between the steps of making a first closing wall and
making a second closing wall is performed by preparing a tubular wrapper
which is closed at the first end by a closing base, transverse to the main
axis of extension, to at least partly close the containment chamber.

A method for making a sub-unit of a smoking article is also presented,
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comprising the steps of:

- preparing one tubular wrapper of the tobacco industry, which extends
along a main axis of extension and internally has a containment chamber.

- The tubular wrapper has an access opening on at least one of its end
portions for access to the containment chamber;

- inserting a filling material of the tobacco industry into the containment
chamber;

- making a closing wall, transverse to the main axis of extension, for at
least partly closing the at least one access opening.

- In particular, the step of making a closing wall comprises the steps of:

- inserting a closing element into a respective end of the tubular wrapper to
define a closing wall for closing the access opening, the closing element
extending transversely to the main axis of extension in such a way as to at
least partly close the access opening.

- deforming the respective end of the tubular wrapper to make at least one
blocking portion for blocking the closing element.

That step may be carried out either before or after the step of inserting the
closing element.

Preferably, the method further comprises a step of deforming the
respective end of the tubular wrapper to make a further blocking portion
for blocking the closing element.

Still more preferably, each step of deforming the respective end of the
tubular wrapper is performed by creating an edge bead or narrowing of the
respective end of the tubular wrapper.

According to this invention, the containment chamber may be closed using
closing walls made respectively using different methods.

In other words, it is possible to make one closing wall according to one of
the two methods of this invention which are indicated above and to make
another closing wall of the same tubular wrapper using a different method.
Such combinations therefore allow, for example, one wall to be made by

folding a respective end of the at least one tubular wrapper and the other
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wall to be made by applying a closing element combined with making or
not making blocking surfaces.

The steps indicated above therefore provide a method for making a sub-
unit of a smoking article capable of guaranteeing correct containment of

the filling material inserted in it.

Brief description of drawings

Further features and advantages of this invention are more apparent in the
indicative non-limiting description below, with reference to a preferred,
non-limiting, embodiment of a sub-unit of a smoking article and related
method for making it, as illustrated in the accompanying drawings, in
which:

- Figures 1A-C show in particular cross-sections of portions of tubular
wrappers according to this invention;

- Figures 2A-E show in particular different embodiments of closing walls of
a sub-unit of a smoking article according to a first aspect of this invention;

- Figures 4A-G show different possible embodiments of a portion of a sub-
unit of a smoking article;

- Figures 3A-C show the surfaces of several closing walls made according
to this invention;

- Figures 5A-C show the procedural steps for making a closing wall
according to one particular embodiment of this invention;

- Figures 6A-C show the procedural steps for making a closing wall
according to a further embodiment of this invention;

- Figures 7A-C show the procedural steps for making a closing wall
according to a further embodiment of this invention.

- Figures 8A-B show in particular different embodiments of closing
elements of a sub-unit of a smoking article;

- Figures 9A-B show different relative possible embodiments of the closing
wall of the sub-unit according to a further aspect of this invention;

- Figures 10A-C show different possible embodiments of a sub-unit of a
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smoking article having a pair of closing elements;

- Figures 11A-D show different relative possible embodiments of the
closing wall of the sub-unit according to a further aspect of this invention;

- Figures 12A-E are perspective views of different possible embodiments

of this invention.

Detailed description of preferred embodiments of the invention

In the accompanying drawings the numeral 100 generally denotes a sub-
unit of a smoking article, by way of example and without limiting the scope
of the invention that sub-unit may be used for making a smoking article of
the Heat Not Burn (HNB) type or for making an electronic cigarette or a
conventional cigarette.

According to this invention, the sub-unit 100 comprises a tubular wrapper
1, shown in different possible embodiments in the accompanying Figures
1A-C, which extends along a main axis of extension “X” and internally
defines a containment chamber 2 which contains a filling material “M” of
the tobacco industry.

By way of example and without limiting the scope of the invention, that
filling material “M” may be an aerosol-generating material, tobacco pellets,
tobacco which is loose or in another form, flavouring material (for example
micro-capsules containing a flavouring liquid) or filtering material (activated
charcoal, silica gel or others known in the reference sector) or even a
material with cooling effect (such as PLA pellets).

Moreover, on at least one of its ends 3a, 3b that tubular wrapper 1
comprises an access opening configured for allowing access to the
containment chamber.

The tubular wrapper 1 may be made using different elements with tubular
extension of the tobacco industry.

In particular, the tubular wrapper 1 is defined by a rigid tubular body 1a or
by a strip 1b which is wrapped round the main axis of extension “X” in

such a way as to define the tubular wrapper 1 or by both.
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By way of example and without limiting the scope of the invention, for the
purposes of this description, the term strip means an element having a
surrounding structure which can be made using a material having a net,
mesh, perforated shape, or is made from a piece of sheet material suitable
for containing the filling material “M” and having particular permeability
properties.

The sub-unit 100 also comprises at least one closing element 10 applied
to the at least one end 3a, 3b of the tubular wrapper to define a closing
wall for closing the access opening.

The closing element 10 extends transversely to the main axis of extension
“X”in such a way as to at least partly close the access opening.

According to one aspect of this invention, shown in Figure 8A, the closing
element 10 has a substantially circular profile, that is to say, that it has a
profile substantially following that of the tubular wrapper 1, which also
preferably has a substantially circular profile.

According to a further aspect of this invention, shown in Figure 8B, the
closing element 10 has a substantially square profile.

In general terms, it should be noticed that, each closing element 10 is
made of a material having high thermal conductivity at least at a portion of
it which closes the access opening.

Preferably, each closing element 10 is made of flame retardant material.

In one embodiment, each closing element 10 is at least partly made of
metallic or metallized material, that is to say, comprising metal particles
intended to render the at least one tubular wrapper 10 unsuitable for
combustion.

According to a first possible embodiment, shown in Figure 9A, the closing
element 10 is located inside the tubular wrapper 1 and is coupled to an
inside surface of the respective end portion of the tubular wrapper 1.

In other words, the access opening to the containment chamber 2 is
closed by inserting the closing element 10 in the tubular wrapper 1 in such

a way that the closing element at least partly obstructs the access
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opening.

In use, the at least one closing element 10 is deformed in such a way as to
define a convex surface directed towards the containment chamber 2.
That convex surface is suitable for causing the filling material “M” to be
moved away from a respective access opening of the tubular wrapper 1.

In this way it is possible to guarantee that, if the sub-unit 100 is abutted
against a heating element, the latter will not risk burning the filling material
“M” positioned near it because it remains separated from the filling
material by the closing element 10.

The closing element 10 also comprises at least one edge portion 10a by
means of which the closing element 10 itself is coupled to the tubular
wrapper 1.

In particular, the closing element 10 is connected to an inside wall of the
end 3a, 3b of the tubular wrapper 1 by interference with the edge portion
10a.

In other words, once inserted into the containment chamber 2, the closing
element 10 is deformed in such a way that its edge portion 10a is pressed
against the inside wall of the end 3a, 3b into which the closing element 10
is inserted and the friction between the two prevents it from slipping out.
Alternatively, the closing element 10 may be coupled to the tubular
wrapper 1 by gluing the edge portion 10a to an inside wall of the end 3a,
3b of the tubular wrapper 1.

According to a further possible embodiment of this invention, shown in
Figure 9B, the at least one closing element 10 is applied on the outside of
the tubular wrapper 1 and is coupled to an outside surface of the
respective end 3a, 3b of the tubular wrapper 1.

In this case too, the closing element 10 has at least one edge portion 10a
for the stable coupling between the closing element 10 and the end 3a, 3b
of the tubular wrapper 1.

In particular, the closing element 10 may be coupled to the tubular

wrapper 1 by gluing the edge portion 10a to an outside wall of the
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respective end 3a, 3b.

The closing element 10 has a surface extension such as to entirely cover
the access opening and is provided with at least one hole or perforation for
increasing the permeability of the closing element 10 to air or gases.

In other words, the closing element 10 does not hermetically seal the
access opening, since the passage of air/gas must always be guaranteed
for correct operation of the article once implemented in a finished product.
According to a different embodiment, the closing element 10 has a surface
extension such as to partly cover the access opening in such a way as to
define uncovered portions of the access opening intended to allow air or
gas to pass through.

In other words, the closing element 10 is configured to prevent the filling
material “M” from coming out of the containment chamber 2, but at the
same time to guarantee the passage of a flow of air and/or gas through
that chamber 2.

This particular characteristic is obtained either by making holes or
perforations, or by applying a closing element 10 with a geometry such as
to leave some portions of the access opening partly uncovered.

Moreover, it should be noticed how it is also possible to have a
combination of such characteristics, that is to say, by applying to the end
3a, 3b a closing element 10 which has a surface extension such as to only
partly cover the access opening and is also provided with holes or
perforations for improving its air and/or gas permeability.

The closing element 10 may comprise a piece of sheet material which has
at least one edge portion 10a which is suitably deformed to adapt to the
shape of the end 3a, 3b of the tubular wrapper 1.

In other words, the closing element 10 is made in the form of a plate or
layer, preferably elastic, capable of deforming so that it can be inserted in
the tubular wrapper 1.

According to one alternative embodiment the closing element 10

comprises a porous body.
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In other words, the closing element 10 may be made of a material which is
spongy or porous, suitable for being fitted in the tubular wrapper 1.
According to one particular aspect of this invention, the sub-unit 100
comprises a rod-shaped segment 5 of the tobacco industry having one
end coupled and connected to a first end 3a of the tubular wrapper 1,
defining a closing wall 4, transverse to the wrapping axis "X” and at least
partly closing the containment chamber 2, whilst a closing element 10 is
applied to a second end 3b, opposite to the first end 3a, of the tubular
wrapper.

In other words, the sub-unit 100 may have at its second end 3b a closing
wall 4 made according to the methods indicated above, whilst the closing
wall 4 at the first end 3a is made by coupling the latter to a rod-shaped
segment 5 which may for example be a segment made of filtering material,
therefore suitable for making a filter of the smoking article, or a heating
element configured for allowing the passage inside it of a flow of air and/or
another gas and for heating it as it passes.

Preferably, the rod-shaped segment 5 is connected to the tubular wrapper
1 by a connecting strip 6 made of wrapping material which may even
optionally coincide with the tubular wrapper 1.

According to one particular aspect of this invention, the rod-shaped
segment 5 is at least partly inserted in the containment chamber 2 in such
a way that the tubular wrapper 1 fits round the outside of an end portion of
the rod-shaped segment 5.

The devices and configurations indicated above allow multiple
embodiments, illustrated by way of example and without limiting the scope
in the accompanying Figures 4A-4F.

Figure 4A shows a single tubular wrapper 1 defined by the strip 1b with
one end coupled to the rod-shaped segment 5, in this case the strip 1b
defining the tubular wrapper 1 also performs the function of connecting
strip 6 since it allows the tubular wrapper 1 to be connected to the rod-

shaped segment 5.
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Figure 4B shows a first tubular wrapper 1 defined by the tubular body 1a
and a second tubular wrapper 1 defined by the strip 1b wrapped round the
tubular body 1a, the rod-shaped segment 5 being abutted against a first
end 3a of the tubular body and connected to it by the action of the strip 1b
which in this configuration again performs the function of connecting strip
6.

In contrast, Figure 4C shows how the tubular body 1 is defined only by the
strip 1b whilst there is a further connecting strip 6 between the strip 1b and
the rod-shaped segment 5 for stably connecting them.

In contrast, Figure 4D shows a sub-unit 100 having a first tubular wrapper
1 defined by the tubular body 1a and a second tubular wrapper 1 defined
by the strip 1b wrapped round the tubular body 1a, there also being
present a connecting strip 6 which connects the tubular body 1a to the
rod-shaped segment 5 without being superposed on the strip 1b.

In contrast, Figure 4E has the same configuration as Figure 4D with partial
superposing of the strip 1b on the connecting strip 6.

Finally, Figure 4F shows only the tubular body 1a abutted against the rod-
shaped segment 5 and connected to it by means of the connecting strip 6,
in other words the strip 1b is not present in that embodiment.

According to a further possible embodiment, shown in Figure 4G, the
tubular wrapper 1 has a configuration which, at its first end 3a is closed by
a closing base 7, transverse to the main axis of extension “X”, to at least
partly close the containment chamber 2, whilst a closing element 10 is
applied to a second end 3b, opposite to the first end 3a, of the tubular
wrapper 1.

In particular, the closing base 7 is made as one with the tubular wrapper 1
and is actually a projection of its first end 3a towards the axis of extension
“X”.

According to a further possible embodiment, the tubular wrapper 1 has two
access openings, opposite to each other, on opposite ends 3a, 3b of the

tubular wrapper 1 for access to the containment chamber 2.
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According to that embodiment, the sub-unit 100 comprises two closing
elements each coupled to a respective end 3a, 3b of the tubular wrapper
to at least partly close the respective access opening.

As shown in the accompanying Figures 10A-C, it is possible to make sub-
units 100 which have different shapes at their ends.

In particular, Figure 10A shows a sub-unit 100 comprising a pair of closing
elements both positioned inside the containment chamber and where the
relative edge portions engage respective inside walls of the ends 3a, 3b to
which the closing elements are applied.

In contrast, Figure 10B shows a sub-unit 100 comprising a pair of closing
elements both configured to engage the outside wall of the respective
ends 3a, 3b to which the closing elements 10 are applied.

Finally, Figure 10C highlights a possible embodiment which uses both
solutions, since a first closing element 10 is joined to an outside wall of a
respective first end 3a, whilst a second closing element 10 is joined to an
inside wall of a respective second end 3b.

Below is a description of an embodiment of the sub-unit not illustrated in
the figures, although hereinafter reference will be made to the numbering
used for the other embodiments illustrated in order to better indicate the
parts described. That sub-unit comprises: the tubular wrapper 1 which
extends along the main axis of extension X and which defines the
containment chamber 2 inside which the filling material M of the tobacco
industry is contained, the tubular wrapper 1 having two access openings
(to the containment chamber 2) at the first end 3a and at the second end
3b; and two closing elements 10 which each partly close a relative access
opening of the tubular wrapper 1, engaging in the inside surface of the
tubular wrapper 1.

In detail, each closing element 10 is a plate or layer made of an elastically
deformable material. That plate or layer may be made of a metallic
material (for example, steel). Each closing element 10, in the form of the

plate or layer, has a square shape (more generally, each closing element
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10 may have a polygonal shape comprising vertices; for example, it could
be in the shape of a triangle, pentagon or hexagon).

Preferably, each closing element 10 is configured in such a way that the
vertices of the square fit into the tubular wrapper 1 (at the inside surface of
it). In other words, each closing element 10 has a predetermined
thickness, a predetermined perimeter (substantially circumscribed inside
the first end 3a of the tubular wrapper 1) and is made of a material having
a predetermined stiffness such that when the closing element 10 is
inserted into the tubular wrapper 1, the vertices of the closing element 10
partly fit into the wall of the tubular wrapper 1 and the closing elements 10
are substantially flat and orthogonal to the main axis of extension of the
tubular wrapper 1.

Alternatively, for example by making one of the closing elements 10 using
a more elastic material (or with reduced thickness) and with a perimeter
such that it is not circumscribed in the first end 3a of the tubular wrapper 1,
when inserting the closing element 10 into the tubular wrapper 1 the
vertices of the closing elements 10 in any case engage in the inside
surface of the tubular wrapper 1 but said closing elements 10 are concave
(and not substantially flat) towards the inside of the containment chamber
2.

It should be noticed that inserting a square closing element 10 into the
tubular wrapper 1 will partly close the access opening: there will be four
portions of circular sectors which are open at the sides of the closing
element 10. The sizing of those portions of circular sectors is such that it
prevents the filing material M from coming out of the containment
chamber 2; on the other hand, those portions of circular sectors
advantageously allow the passage of air inside the containment chamber
2.

Moreover, in order to increase the air flow inside the containment chamber
2, the closing element 10, one or both, in the form of a plate or layer may

comprise one or more holes (sized in such a way as to prevent the filling
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material M from coming out of the containment chamber 2). Moreover, one
of those holes (for example, a central hole in the closing element 10) may
be used for inserting the closing element 10 into the tubular wrapper 1.

It should be noticed that if the tubular wrapper 1 has only one access
opening (at the first end 3a or the second end 3b) then the sub-unit will
only be able to comprise a single closing element 10; the characteristics
described above with reference to each of the closing elements 10 of the
sub-unit described above are also verified.

Advantageously, this invention achieves the proposed aims by overcoming
the disadvantages of the prior art by making available to the user a sub-
unit 100 of a smoking article and the related method for making it which
guarantee the production of high quality articles, guaranteeing correct
containment of the filling material “M” inside them, preventing any
accidental loss of filling material.

This invention also relates to a sub-unit 100 which comprises at least one
tubular wrapper 1 which extends along a main axis of extension “X” and
internally defines a containment chamber 2 containing a filling material “M”
of the tobacco industry.

The sub-unit 100 comprises at least at one end 3a, 3b of it a closing wall
4, transverse to the main axis of extension “X”, for at least partly closing
the containment chamber 2.

In particular, the closing wall 4 is defined by folding an end portion of the
respective end 3a, 3b of the at least one tubular wrapper 1.
Advantageously that shape guarantees that the filling material “M” is
correctly kept inside the containment chamber 2, preventing it from
accidentally coming out.

The tubular wrapper 1 may be made using different elements with tubular
extension of the tobacco industry.

According to one aspect of this invention, the tubular wrapper 1 is defined
by a rigid tubular body 1a.

According to a further aspect of this invention, the tubular wrapper 1 is
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defined by a strip 1b which is wrapped round the main axis of extension
“X”in such a way as to define the tubular wrapper 1.

Advantageously, the sub-unit 100 may include both of the solutions
indicated above and comprise both a rigid tubular body 1a and a strip 1b
which in synergy operate in conjunction with one another to define the
containment chamber 2.

Specifically, the tubular body 1a defines a first tubular wrapper 1 which
delimits an inside wall of the containment chamber 2, whilst the strip 1b is
wrapped round the tubular body 1a defining a second tubular wrapper 1
which delimits an outside wall of the containment chamber 2.

In the various situations outlined above, the strip 1b comprises a rubber-
coated layer suitably positioned for guaranteeing that it is kept correctly in
the wrapped configuration and, if necessary, for guaranteeing its stable
coupling to the tubular body 1a.

The closing wall 4, as indicated above defined by an end portion of the
end 3a, 3b of the at least one tubular wrapper 1, may therefore be
obtained by folding a portion of the tubular body 1a, of the strip 1b or of
both.

Therefore, it must be emphasized that the simultaneous presence of the
tubular body 1a and of the strip 1b does not necessarily mean that both
will be folded simultaneously, in fact it is possible to make a sub-unit 100
comprising both the tubular body 1a and the strip 1b but only one of the
two defines the closing wall 4.

Specifically, two situations are highlighted, in the first the tubular body 1a
is folded, whilst the strip 1b is only wrapped around the tubular body 1a
without folds in its end part, in the second the strip 1b is folded and keeps
inside it the tubular body 1a which is not folded.

Preferably, the end portion of the strip 1b and/or of the tubular body 1a
intended to make the closing wall 4 is made of material which is thermally
conductive or has greater thermal conductivity than the remaining part of

the strip 1b and/or of the tubular body 1a.
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In order to simultaneously guarantee correct containment of the filling
material “M” and to guarantee optimum passage of fluid through the sub-
unit 100 it is essential to precisely define the shape of the closing wall 4.

At least one end portion of one end 3a, 3b of a tubular wrapper 1 defines a
closing circle 4a having a plurality of fold points 4b and the closing wall 4
is defined by mechanically deforming the closing circle 4a along that
plurality of fold points 4b.

In other words, each end 3a, 3b of each tubular wrapper 1 designed to
define a closing wall 4 defines a closing circle 4a which, once suitably
shaped by a mechanical deformation, will create the closing wall 4.
According to one particular embodiment, the plurality of fold points 4b
comprises four fold points angularly spaced around the main axis of
extension “X” and divided into two separate pairs, a first pair 4b’ and a
second pair 4b”.

Each pair comprises two fold points 4b which are opposite each other
relative to the main axis of extension “X”, that is to say, a line joining the
two points of each pair intersects the main axis of extension “X”, and the
mechanical deformation applied to the closing circle 4a causes the first
pair 4b’ of points to be superposed on the second pair 4b” of points.
According to a further possible embodiment, the plurality of fold points 4b
comprises four fold points equidistant along the closing circle 4a and the
mechanical deformation causes the four fold points 4b to come into
abutment with each other inside the containment chamber 2.

According to a third possible embodiment, the mechanical deformation
causes a torsional folding of the plurality of fold points 4b around the main
axis of extension “X”.

Those types of processing may be applied at both ends 3a, 3b of the at
least one tubular wrapper 1, in fact, according to one aspect of this
invention, at each end 3a, 3b of the at least one tubular wrapper 1 the sub-
unit 100 has a closing wall 4, transverse to the wrapping axis “X”, for at

least partly closing the containment chamber 2.
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Both closing walls 4 are defined by folding an end portion of a respective
end 3a, 3b of the at least one tubular wrapper 1.

Each closing wall 4 relative to one of the two end portions 3a, 3b may be
made using any combination of the features described above
independently of each other.

In other words, each closing wall 4 may be defined by folding only the
tubular body 1a, only the strip 1b or both, without this placing any
constraints on how the other closing wall is made.

The same criterion may apply relative to the type of mechanical
deformation to which the respective end 3a, 3b is subjected in order to
define one of the closing walls 4, that is to say, each closing wall 4 may be
made by means of any of the three deformations indicated above in an
example, non-limiting way without thereby meaning that it is necessary to
make the other closing wall 4 using the same deformation.

Alternatively, the sub-unit 100 comprises a rod-shaped segment 5 of the
tobacco industry which has one end coupled and connected to a first end
3a of the at least one tubular wrapper 1 defining a closing wall 4,
transverse to the wrapping axis "X”, and at least partly closing the
containment chamber 2, whilst the at least one tubular wrapper 1 has at its
second end 3b, opposite to the first end 3a, a closing wall 4 defined by
folding of an end portion of the second end 3b.

In other words, the sub-unit 100 may have at its second end 3b a closing
wall 4 made according to the methods indicated above, whilst the closing
wall 4 at the first end 3a is made by coupling the latter to a rod-shaped
segment 5 which may for example be a segment made of filtering material,
therefore suitable for making a filter of the smoking article, or a heating
element configured for allowing the passage inside it of a flow of air and/or
another gas and for heating it as it passes.

Preferably, the rod-shaped segment 5 is connected to the at least one
tubular wrapper 1 by a connecting strip 6 of wrapping material which may

even optionally coincide with the second tubular wrapper 1b.
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According to one particular aspect of this invention, the rod-shaped
segment 5 is at least partly inserted in the containment chamber 2 in such
a way that the at least one tubular wrapper 1 fits round the outside of an
end portion of the rod-shaped segment 5.

According to a further possible embodiment, the at least one tubular
wrapper 1 has a configuration which, at its first end 3a is closed by a
closing base 7, transverse to the main axis of extension “X”, to at least
partly close the containment chamber 2, and has at its second end 3D,
opposite to the first end 3a, a closing wall 4 defined by the folding of the
end portion of the second end 3b.

In particular, the closing base 7 is made as one with the tubular wrapper 1
and is actually a projection of its first end 3a towards the axis of extension
“X”.

In general terms, it should be noticed that each closing wall 4 is made with
a portion of tubular wrapper 1 material having high thermal conductivity.
Preferably, each closing wall 4 is made of flame retardant material.

In one embodiment, each closing wall 4 is at least partly made of metallic
or metallized material, that is to say, comprising metallic particles intended
to render each closing wall 4 unsuitable for combustion.

Moreover, each closing wall 4 is made of material which is naturally
porous or rendered porous by making holes or perforations in it, for
example by means of laser, electrostatic, plasma perforation, in order to
improve its air or gas permeability, for allowing correct inflow of air into the
filling material “M” or outflow of smoke produced from it.

In other words, the closing wall 4 has features such that it easily allows,
that it to say, without opposing it, the passage of a flow of air or gas
through the closing wall 4 itself, therefore allowing that flow to reach and
pass through the filling material “M” contained in the containment chamber
2.

This invention also relates to a method for making a sub-unit 100 of a

smoking article, in particular a sub-unit 100 according to what is described
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above.

The method disclosed comprises preparing at least one tubular wrapper 1
of the tobacco industry which extends along a main axis of extension “X”
and internally has a containment chamber 2.

That step may be carried out and completed by preparing a tubular body
1a of the tobacco industry.

Alternatively that step may be carried out and completed by means of the
steps of preparing a strip 1b and wrapping the strip 1b round the main axis
of extension “X”.

According to a further aspect of this invention, the method for making a
sub-unit 100 comprises the steps of preparing a tubular body 1a of the
tobacco industry and a strip 1b and wrapping the strip 1b round the tubular
body 1a.

In that way the tubular body 1a defines a first tubular wrapper 1 delimiting
an inside wall of the containment chamber 2 and the strip 1b defines a
second tubular wrapper 1 delimiting an outside wall of the containment
chamber 2.

Once the containment chamber has been made it is possible to proceed
with inserting a filing material “M” of the tobacco industry in that
containment chamber 2.

Then, at least at one end 3a, 3b of the tubular wrapper 1, a closing wall 4
is made, transverse to the main axis of extension “X”, for at least partly
closing the at least one end 3a, 3b.

The step of making a closing wall 4 is performed by folding an end portion
of a respective end 3a, 3b of the at least one tubular wrapper 1.

In this way it is possible, in an extremely simple way, to make a sub-unit
100 capable of guaranteeing correct containment of the filling material “M”,
avoiding the risk of it coming out in an unwanted and unpredictable way
which compromise the structural integrity of the product and prevent it
from being marketed.

Advantageously, the step of making a closing wall may alternatively be
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performed by folding a respective end portion of the tubular body 1a
and/or of the strip 1b.

As already indicated, it is possible to fold only the tubular body 1a, only the
strip 1b or both simultaneously, in such a way that together they define the
closing wall 4, even if both are present.

That is to say, the first and second tubular wrapper 1 could be present
simultaneously, but only one of the two is folded to make the closing wall
4,

In particular, at least one end 3a, 3b of the at least one tubular wrapper 1
defines a closing circle 4a which has a plurality of fold points 4b and the
step of making a closing wall 4 comprises a step of mechanically
deforming the respective closing circle 4a.

In other words, the method according to this invention comprises making a
closing wall 4 for closing the containment chamber 2 of the sub-unit 100
by applying a mechanical deformation of one end 3a, 3b of the at least
one tubular wrapper 1 which defines the containment chamber 2.
According to a first possible embodiment, the plurality of fold points 4b
comprises four fold points 4b which are equidistant from each other,
divided into two separate pairs, a first pair 4b’ and a second pair 4b”.

Each pair comprises two fold points 4b which are opposite each other
relative to the main axis of extension “X”, that is to say a line joining the
two fold points 4b of each pair intersects the main axis of extension “X”,
and the step of mechanically deforming comprises a first step of folding
the first pair 4b’ of fold points 4b towards the main axis of extension “X”
and a second step of folding the second pair 4b” of fold points 4b towards
the main axis of extension, superposing it on the first pair 4b’.

In other words, after having defined the positioning of the fold points 4b
along the closing circle 4a, the fold points 4b belonging to the first pair 4b’
are folded towards the main axis of extension “X”, then the making of the
closing wall 4 is completed by folding the fold points 4b of the second pair

4b” also towards the main axis of extension “X”.
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Alternatively, the step of mechanically deforming comprises a step of
applying on the closing circle 4a a pressure which is directed towards the
main axis of extension “X” on each fold point 4b in such a way as to cause
the plurality of fold points 4b to be folded simultaneously towards the main
axis of extension “X”.

Preferably, before applying on the closing circle 4a a pressure coaxial to
the main axis of extension “X” the method comprises preforming the
closing circle 4a by acting on each fold point 4b in such a way as to make
a respective plurality of preforming lines 4c disposed radially around the
main axis of extension “X”.

According to a first possible embodiment, linked to this aspect the plurality
of fold points 4b comprises four fold points 4b equidistant from each other
and the step of applying on the closing circle 4a a pressure coaxial to the
main axis of extension “X” causes the four fold points 4b to be
simultaneously folded towards the main axis of extension “X” to define a
surface which is substantially cross-shaped.

In other words, four fold point 4b equidistant from each other along the
closing circle 4a are defined, then the closing circle 4a is preformed by
making a pair of preforming lines 4c for each fold point 4b and the
procedure is completed by simultaneously folding the fold points 4b
towards the main axis of extension “X”.

According to a second possible embodiment, again linked to the same
aspect, the mechanical deformation occurs by means of the steps of
gripping each fold point 4b and applying a torque to each pair of fold
points 4b opposite to each other relative to the main axis of extension “X”
and finally applying on each fold point 4b a pressure which is coaxial to
the main axis of extension “X”.

What is described above comprises closing at least one closing wall 4 of a
respective end 3a, 3b of the tubular wrapper 1 since the tubular wrapper
does not necessarily need to be closed at both of its ends 3a, 3b.

If that is not the case, in general terms, the step of making at least one



WO 2019/123298

10

15

20

25

30

PCT/IB2018/060313

34

closing wall comprises a step of making a first closing wall 4, transverse to
the main axis of extension “X”, and at least partly closing a first end 3a of
the at least one tubular wrapper 1.

That step is preferably performed before the step of inserting a filling
material “M” in the containment chamber 2 in such a way as to allow a
container to be made which has a single access opening through which to
insert the filling material “M”.

In contrast, after the step of inserting a filling material “M”, comes the step
of making a second closing wall 4, which is also transverse to the main
axis of extension “X”, and at least partly closing a second end 3b of the at
least one tubular wrapper 1.

According to a first possible embodiment both of the closing walls 4 are
made by folding an end portion of a respective end 3a, 3b of the at least
one tubular wrapper 1.

Alternatively, according to a further possible embodiment, one between
the steps of making a first closing wall 4 and making a second closing wall
4 comprises the steps of preparing a rod-shaped segment 5 of the tobacco
industry and abutting a first end of that rod-shaped segment 5 against one
end of the at least one tubular wrapper 1.

Then the rod-shaped segment 5 is stably connected to the at least one
tubular wrapper 1.

In particular, that step of stably connecting comprises a step of wrapping
the strip round the rod-shaped segment in such a way that a first portion of
the connecting strip 6 is superposed on the first end of the rod-shaped
segment 5 and a second portion is at least partly superposed on the at
least one tubular wrapper 1 thus stably connecting them to each other.
According to another possible embodiment the step of making a first
closing wall 4 is performed by preparing a tubular wrapper 1 which is
closed at the first end 3a by a closing base 7, transverse to the main axis
of extension “X”, and at least partly closing the containment chamber 2.

According to a further aspect of this invention, the sub-unit 100 of a
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smoking article comprises a tubular wrapper 1 which extends along a main
axis of extension “X” in such a way as to internally define a containment
chamber 2 containing a filling material “M” of the tobacco industry.

The tubular wrapper 1 has an access opening on at least one of its ends
3a, 3b, for access to the containment chamber 2.

The sub-unit 100 also comprises at least one closing element 10 applied
to a respective end 3a, 3b of the tubular wrapper 1 to define a closing wall
4 for closing the access opening.

The closing element 10 extends transversely to the main axis of extension
“X”in such a way as to at least partly close the access opening.

Moreover, as shown in the accompanying Figures 11A-D, the end 3a, 3b
to which the closing element 10 is applied has at least one blocking
portion, located inside the end 3a, 3b and extending transversely to the
main axis of extension “X”, to define a blocking surface for blocking the
closing element 10.

In particular, the at least one blocking portion 20 is defined by a
permanent deformation of the respective end 3a, 3b in which the blocking
portion 20 is applied.

In particular, the at least one blocking portion 20 comprises an annular
ridge or narrowing on an inside surface of the respective end 3a, 3b.
Preferably, the end 3a, 3b has a pair of blocking portions 20, and the
closing element 10 is interposed between the blocking portions 20 and
blocked between them in a configuration of at least partial closure of the
access opening.

Those blocking portions 20 may be made according to different possible
embodiments, shown by way of example in Figures 11A-D.

In particular, according to one possible embodiment, at least one blocking
portion 20 of the pair of blocking portions 20, preferably the inner one, is
defined by an annular ridge.

Preferably, both of the blocking portions 20 of the pair of blocking portions

20 are defined by an annular ridge.
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Alternatively, one blocking portion 20 of the pair of blocking portions 20,
preferably the inner one, is defined by an annular ridge and the other
blocking portion 20 is defined by an edge bead on an end portion of the
end 3a, 3b.

The term narrowing refers to a mechanical working intended to
circumferentially deform the tubular wrapper 1, giving it a cross-section
with reduced diameter.

In other words, the outside wall of the tubular wrapper 1 is crushed along a
circular path in such a way that this outside wall defines a recess.

The term edge bead refers to a mechanical working intended to fold over
itself an end portion of a respective end 3a, 3b of the tubular wrapper 1, in
such a way that it makes contact with an inside wall of the tubular wrapper
1 itself.

According to one preferred embodiment, the pair of blocking portions 20
has a first blocking portion 20 preferably defined by a narrowing of the
tubular wrapper 1, interposed between the filing material “M” and the
closing element 10, and a second blocking portion 20 preferably defined
by an edge bead on the end portion of the tubular wrapper 1, interposed
between the closing element 10 and an environment outside the tubular
wrapper 1.

It should be noticed that, generally speaking, the presence of the blocking
portion 20 interposed between the filing material “M” and the closing
element 10 prevents an excessive insertion of the latter in the containment
chamber.

In fact, if that were to occur, the closing element 10 could apply excessive
pressure on the filling material “M”, also risking invalidating its quality by
making it deteriorate.

The presence of the blocking portion 20, interposed between the closing
element 10 and an environment outside the tubular wrapper 1, in contrast
guarantees correct containment of the filling material “M” since it prevents

the closing element 10 from accidentally coming out, securely connecting
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it to the tubular wrapper 1.

According to one aspect of this invention the closing element 10 has a
substantially circular profile, that is to say, it has a profile substantially
following that of the tubular wrapper 1.

According to a further aspect of this invention the closing element 10 has a
substantially square profile.

In general terms, it should be noticed that each closing element 10 is
made of a material having high thermal conductivity at least at a portion of
it which closes the access opening.

Preferably, each closing element 10 is made of flame retardant material.

In one embodiment, each closing element 10 is at least partly made of
metallic or metallized material, that is to say, comprising metal particles
intended to render each closing element 10 unsuitable for combustion.
According to a first possible embodiment, the closing element 10 is
located inside the tubular wrapper 1 and is coupled to an inside surface of
the respective end portion of the tubular wrapper 1.

In other words, the access opening to the containment chamber 2 is
closed by inserting the closing element 10 in the tubular wrapper 1 in such
a way that the closing element at least partly obstructs the access
opening.

Preferably, the at least one closing element 10 is deformed in such a way
as to define a convex surface directed towards the containment chamber
2.

That convex surface is suitable for causing the filling material “M” to be
moved away from a respective access opening of the tubular wrapper 1.

In this way it is possible to guarantee that, if the sub-unit 100 is abutted
against a heating element, the latter will not risk burning the filling material
“M” positioned near it because it remains separated from the filling
material by the closing element 10.

The closing element 10 also comprises at least one edge portion 10a by

means of which the closing element 10 is coupled to the tubular wrapper
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1.

In particular, the closing element 10 is connected to an inside wall of the
end 3a, 3b of the tubular wrapper 1 by interference of the edge portion 10a
with it.

Alternatively, the closing element 10 may be coupled to the tubular
wrapper 1 by gluing the edge portion 10a to an inside wall of the end 3a,
3b of the tubular wrapper 1.

Preferably, the closing element 10 has a surface extension such as to
entirely cover the access opening and is provided with at least one hole or
perforation for increasing the air or gas permeability of the closing element
10.

In other words, the closing element 10 does not hermetically seal the
access opening, since the passage of air/gas must always be guaranteed
for correct operation of the article once implemented in a finished product.
Alternatively, the closing element 10 has a surface extension such as to
partly cover the access opening in such a way as to define uncovered
portions of the access opening intended to allow air or gas to pass
through.

According to one particular embodiment, the closing element 10
comprises a piece of sheet material having at least one edge portion
which is suitably deformed to adapt to the shape of the end 3a, 3b of the
tubular wrapper 1.

In other words, the closing element 10 is made in the form of an elastic
plate or layer capable of deforming so that it can be inserted in the tubular
wrapper 1.

According to a further possible embodiment the closing element 10
comprises a porous body.

In other words, the closing element 10 may be made of a material which is
spongy or porous, suitable for being fitted in the tubular wrapper 1.
Alternatively, the sub-unit 100 comprises a rod-shaped segment 5 of the

tobacco industry having one end coupled and connected to a first end 3a
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of the tubular wrapper 1, defining a closing wall 4, transverse to the
wrapping axis “X” and at least partly closing the containment chamber 2,
whilst a closing element 10 is applied to a second end 3b, opposite to the
first end 3a, of the tubular wrapper.

Moreover, the end 3b to which the closing element 10 is applied, has at
least one blocking portion, transverse to the main axis of extension “X”,
extending from a wall of the tubular wrapper 1 towards the main axis of
extension “X” to define a blocking surface for blocking the closing element
10.

In other words, the sub-unit 100 may have at its second end 3b a closing
wall 4 made according to the methods indicated above, whilst the closing
wall 4 at the first end 3a is made by coupling the latter to a rod-shaped
segment 5 which may for example be a segment made of filtering material,
therefore suitable for making a filter of the smoking article, or a heating
element configured for allowing the passage inside it of a flow of air and/or
another gas and for heating it as it passes.

Preferably, the rod-shaped segment 5 is connected to the tubular wrapper
1 by a connecting strip 6 made of wrapping material which may even
optionally coincide with the tubular wrapper 1.

According to one particular aspect of this invention, the rod-shaped
segment 5 is at least partly inserted in the containment chamber 2 in such
a way that the tubular wrapper 1 fits round the outside of an end portion of
the rod-shaped segment 5.

According to a further possible embodiment, the tubular wrapper 1 has a
configuration which, at its first end 3a is closed by a closing base 7,
transverse to the main axis of extension “X”, to at least partly close the
containment chamber 2 whilst a closing element 10 is applied to a second
end 3b, opposite to the first end 3a, of the tubular wrapper 1.

Moreover, the end 3b to which the closing element 10 is applied, has at
least one blocking portion 20, transverse to the main axis of extension “X”,

extending from a wall of the tubular wrapper 1 towards the main axis of
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extension “X” in such a way as to define a blocking surface for blocking
the closing element 10.

In particular, the closing base 7 is made as one with the tubular wrapper 1
and is actually a projection of its first end 3a towards the axis of extension
“X”.

According to a further possible embodiment, the tubular wrapper 1 has two
access openings, opposite to each other, on opposite ends 3a, 3b of the
tubular wrapper 1 for access to the containment chamber 2.

According to that embodiment, the sub-unit 100 comprises two closing
elements 10 each coupled to a respective end 3a, 3b of the tubular
wrapper to at least partly close the respective access opening.

Moreover, both of the ends 3a, 3b to which the closing elements 10 are
applied have at least one respective blocking portion 20, transverse to the
main axis of extension “X”, extending from a wall of the tubular wrapper 1
towards the main axis of extension “X” to define a blocking surface for
blocking the respective closing element 10.

This invention also relates to a method for making a sub-unit 100 of a
smoking article which comprises preparing a tubular wrapper 1 of the
tobacco industry which extends along a main axis of extension “X” and
internally has a containment chamber 2.

The tubular wrapper 1 also has an access opening on at least one of its
ends 3a, 3b for access to the containment chamber.

The method therefore comprises a step of inserting a filling material “M” of
the tobacco industry into the containment chamber 2.

A closing wall is then made, transverse to the main axis of extension “X”,
for at least partly closing the at least one access opening.

Specifically, relative to the particular embodiment described in more detail
here, the step of making a closing wall in turn comprises a series of steps
which comprise inserting a closing element 10 into a respective end 3a, 3b
of the tubular wrapper 1.

As already indicated, that closing element 10 is configured to define a
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closing wall 4 for closing the at least one access opening.

The closing element 10 extends transversely to the main axis of extension
“X”in such a way as to at least partly close the above-mentioned access
opening.

Then the respective end 3a, 3b of the tubular wrapper 1 is deformed in
such a way as to make a blocking surface for blocking the closing element
10.

According to one aspect of this invention, the step of making a closing wall
is performed in two steps for making a pair of blocking portions, that is to
say, the method described here comprises two deforming steps on a
respective end 3a, 3b of the tubular wrapper in such a way as to make a
blocking surface for blocking the closing element 10.

Those steps may both be performed after inserting the closing element 10
in the containment chamber 2, in such a way that first the closing element
10 is inserted and then the two blocking portions 20 are made such that
they contain the closing element 10 between them, stably connecting it
and preventing it from slipping out of the containment chamber 2.
Alternatively, according to a further possible embodiment, it is possible to
make a first blocking portion 20 before inserting the closing element 10, in
such a way as to supply in a simple and efficient way a supporting surface
for the closing element 10 during its positioning in the containment
chamber 2 in such a way as to simplify that procedure.

Then, that is to say, once the closing element 10 is correctly inserted in
the containment chamber, a second blocking portion 20 can be made for
blocking the closing element 10.

It should be noticed how each of the above-mentioned steps of deforming
the respective end 3a, 3b of the tubular wrapper may be performed by
creating an edge bead on or by narrowing the respective end 3a, 3b of the
tubular wrapper 1.

Those embodiments may advantageously be applied even in combination

with each other on different ends 3a, 3b of the same tubular wrapper 1.
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Therefore, it is possible to make a first closing wall 4 by folding a
respective end of the at least one tubular wrapper 1 and to make the other
wall by applying a closing element 10 combined with the presence or
absence of the blocking portions 20.

5 Therefore, advantageously, it is possible to make combinations such that
they optimize the particular production process within which the method
described above is implemented or to improve the quality of the end
product within which the sub-unit 100 according to this invention is
inserted.
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CLAIMS
1. A sub-unit of a smoking article comprising a tubular wrapper (1)
extending along a main axis of extension (X) and internally defining a
containment chamber (2) containing a filling material (M) of the tobacco
industry, the tubular wrapper (1) having an access opening on at least one
of its ends (3a, 3b) for access to the containment chamber (2);
characterized in that it comprises at least one closing element (10) applied
to the at least one end (3a, 3b) of the tubular wrapper (1) to define a
closing wall (4) to close the access opening, the closing element (10)
extending transversely to the main axis of extension (X) so as to at least
partly close the access opening.
2. The sub-unit according to claim 1, wherein the closing element (10) has
a substantially circular profile.
3. The sub-unit according to claim 1, wherein the closing element (10) has
a substantially square profile.
4. The sub-unit according to one or more of the preceding claims, wherein
each closing element (10) is made of flame retardant material.
5. The sub-unit according to claim 4, wherein the flame retardant material
is a metallic material.
6. The sub-unit according to one or more of the preceding claims, wherein
the at least one closing element (10) is located inside the tubular wrapper
(1) and is coupled to an inside surface of the respective end portion of the
tubular wrapper (1).
7. The sub-unit according to claim 6, wherein the at least one closing
element (10) is shaped or deformed in such a way as to define a convex
surface directed towards the containment chamber (2).
8. The sub-unit according to claim 6 or 7, wherein the closing element (10)
has at least one edge portion (10a) and the closing element (10) is
coupled to the tubular wrapper (1) by interference of the edge portion
(10a) with an inside wall of the end (3a, 3b).
9. The sub-unit according to claim 6 or 7, wherein the closing element (10)
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has at least one edge portion (10a) and the closing element (10) is
coupled to the tubular wrapper (1) by gluing of the edge portion (10a) to an
inside wall of the end (3a, 3b).

10. The sub-unit according to one or more of claims 1-5, wherein the at
least one closing element (10) is applied on the outside of the tubular
wrapper (1) and is coupled to an outside surface of the respective end (3a,
3b) of the tubular wrapper (1).

11. The sub-unit according to claim 10, wherein the closing element (10)
has at least one edge portion (10a) and the closing element (10) is
coupled to the tubular wrapper (1) by gluing of the edge portion (10a) to an
outside wall of the end (3a, 3b).

12. The sub-unit according to one or more of the preceding claims,
wherein the closing element (10) has a surface extension such as to
entirely cover the access opening and is provided with at least one hole or
perforation for increasing the permeability of the closing element (10) to air
or gases.

13. The sub-unit according to one or more of claims 1-11, wherein the
closing element (10) has a surface extension such as to partly cover the
access opening in such a way as to define uncovered portions of the
access opening intended to allow air or gas to pass through.

14. The sub-unit according to one or more of the preceding claims,
wherein the closing element (10) comprises a piece of sheet material
having at least one edge portion (10a) which is suitably deformed to adapt
to the shape of the end (3a, 3b).

15. The sub-unit according to one or more of the preceding claims,
wherein the closing element (10) comprises a porous body.

16. The sub-unit according to one or more of the preceding claims,
comprising a rod-shaped segment (5) of the tobacco industry, having one
end coupled and connected to a first end (3a) of the tubular wrapper (1)
defining a closing wall (4), transverse to the wrapping axis, at least partly
closing the containment chamber (2), wherein the closing element (10) is
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applied to a second end (3b), opposite to the first end (3a), of the tubular
wrapper (1).

17. The sub-unit according to claim 16, wherein the rod-shaped segment
(5) is connected to the tubular wrapper (1) by a connecting strip (6) of
wrapping material.

18. The sub-unit according to claim 17, wherein the tubular wrapper (1) is
made of rigid material and the rod-shaped segment (5) has one end
abutted against, and coupled to, a first end (3a) of the tubular wrapper (1)
defining a closing wall (4), transverse to the wrapping axis, at least partly
closing the containment chamber (2), wherein the closing element (10) is
applied to a second end (3b), opposite to the first end (3a), of the tubular
wrapper (1).

19. The sub-unit according to claim 16 or 17, wherein the rod-shaped
segment (5) is at least partly inserted in the containment chamber (2) in
such a way that the tubular wrapper (1) fits round the outside of an end
portion of the rod-shaped segment (5).

20. The sub-unit according to one or more of claims 1-15, wherein the
tubular wrapper (1) has a configuration which, at its first end (3a), is closed
by a closing base (7), transverse to the main axis of extension, to at least
partly close the containment chamber (2), and wherein the closing element
(10) is applied to a second end, opposite to the first end (3a), of the
tubular wrapper (1).

21. The sub-unit according to claim 20, wherein the closing base (7) is
made as one with the tubular wrapper (1).

22. The sub-unit according to one or more of claims 1-15, wherein the
tubular wrapper (1) has two access openings, opposite to each other, on
opposite ends (3a, 3b) of the tubular wrapper (1), for access to the
containment chamber (2), and wherein the sub-unit comprises two closing
elements (10), each coupled to a respective end (3a, 3b) of the tubular

wrapper (1) to at least partly close the respective access opening.
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