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A Method of Fabricating a Filter Element

Field of the Invention
The present invention relates to methods of fabricating smoking article filter elements

and smoking articles.

Summary
According to a first aspect, there is provided a method of fabricating a filter element for
use in a smoking article comprising;:
providing a portion of filter material having an elongate shape and a
longitudinal axis;
providing a corrugated laminate web having grooves and ridges on one face of
the laminate web, the laminate web comprising a corrugated first web and a
non-corrugated second web; and
arranging the corrugated laminate web around the filter material such that the
grooves and ridges of the corrugated laminate web run in the same direction as

the longitudinal axis of the filter material.

In some embodiments, the method of the invention further comprises a step of
preparing the corrugated laminate web, said step comprising providing a corrugated
first web and a non-corrugated second web and arranging the corrugated first web and

the non-corrugated second web to form a corrugated laminate web.

In some embodiments, the step of preparing the corrugated laminate web and the step
of arranging the corrugated laminate web around the filter material are part of a
continuous process.

In some embodiments, the method of the invention further comprises a step of storing
the corrugated laminate web before the step of arranging the corrugated laminate web
around the filter material.

In some embodiments, the corrugated first web comprises cellulose acetate.

In some embodiments, the non-corrugated second web comprises semi crepe paper.
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In some embodiments, the corrugated first web is bonded to the non-corrugated second
web. For example, the corrugated first web is bonded to the non-corrugated second

web by adhesive.

In some embodiments, the corrugated laminate web is arranged around the filter
material so that the face of the corrugated laminate web having no ridges and no
grooves is facing the filter material. As a result, the face of the corrugated laminate web
having grooves and ridges is outward facing, i.e. it faces away from the filter material.
Such an arrangement allows the corrugated laminate web to interact with an additional
layer of material arranged around it, such as a layer of material having pawls designed
to rotate between different positions, and be held in different positions by virtue of the

pawls and the corrugations.

In some embodiments, the method of the invention further comprises arranging one or

more additional layers of material around the corrugated laminate web.

For example, the additional layer of material comprises an indexing surface capable of

indexing with the grooves and ridges of the corrugated laminate web.

In some embodiments, the corrugated laminate web may be arranged around the filter
material, wherein the filter material is cylindrically shaped having a longitudinal axis,
and the corrugated laminate web is arranged so as to completely cover the curved

surface of the cylindrically shaped filter material.

In some embodiments, the corrugated first web and the non-corrugated second web are
the same size and shape, and arranged to provide a laminate in which there are no
regions where the corrugated first web does not overlap with the non-corrugated

second web.

In some embodiments, the method of the invention further comprises a step of
preparing the corrugated first web, which comprises corrugating a flat web to provide

said corrugated first web.

According to a second aspect, there is provided a method of fabricating a smoking

article, wherein the method comprises preparing a smoking article filter element
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according to any method of the first aspect before or after connecting the filter material

to a rod of tobacco material.

According to a third aspect, there is provided a filter element for use in a smoking
article obtained by/obtainable by any method according to the first aspect of the

invention.

According to a fourth aspect, there is provided a smoking article obtained

by/obtainable by any method according to the second aspect of the invention.

According to a fifth aspect, there is provided an apparatus for fabricating a filter
element according to the first aspect, or fabricating a smoking article according to the

second aspect.

Brief Description of the Drawings
Embodiments will now be described, by way of example only, with reference to the

accompanying drawings (not to scale), in which:

Figure 1 shows the structure of a corrugated laminate web employable in some

embodiments of the method of the invention.

Figure 2 shows a transverse section of the corrugated laminate web shown in Figure 1.

Figures 3a-c show transverse sections of a corrugated laminate web employable in some

embodiments of the method of the invention and illustrates its possible dimensions.

Figure 4 shows a filter element prepared according to some embodiments of the

method of the invention.

Figure 5 shows part of a filter element prepared according to a method of the present
invention and illustrates the outward tow pressure applied against the corrugated

laminate web.

Figure 6 shows an additional layer of material which may be connected to a filter

element prepared by some embodiments of the method of the invention.
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Figure 7 shows a set of apparatus which may be used in some embodiments of the

present invention.

Detailed Description

As used herein, the term “smoking article” includes smokeable products such as
cigarettes, cigars and cigarillos whether based on tobacco, tobacco derivatives,
expanded tobacco, reconstituted tobacco or tobacco substitutes and also heat-not-burn
products. The smoking article may be provided with a filter for the gaseous flow drawn
by the smoker.

The present invention relates to a method of fabricating a filter element for use in a
smoking article, wherein the method comprises arranging a pre-prepared corrugated

laminate web around a portion of filter material.

The method of the invention comprises one or more suitable steps for arranging the

corrugated laminate web around a portion of filter material.

In some embodiments, the corrugated laminate web is arranged around the filter
material so that the face of the corrugated laminate web having no ridges and no
grooves is facing the filter material. As a result, the face of the corrugated laminate web

having grooves and ridges is outward facing, i.e. it faces away from the filter material.

The corrugated laminate web may be arranged around the filter material so as to cover
completely the surface of the filter material. Alternatively, the corrugated laminate web
may be arranged around the filter material so as to cover a part of the surface of the

filter material.

In some embodiments, the corrugated laminate web may be arranged around the filter
material, wherein the filter material is cylindrically shaped having a longitudinal axis,
and the corrugated laminate web is arranged so as to completely cover the curved
surface of the cylindrically shaped filter material. For example, the grooves and ridges
of the corrugated laminate web may run parallel with the longitudinal axis of the filter

material.

The corrugated laminate web may be any suitable size and shape. In some

embodiments, the corrugated laminate web has a rectangular shape or similar.
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In some embodiments, the corrugated laminate web is reduced in size before being
arranged around the filter material. The corrugated laminate web may be reduced in
size using any suitable process or processes, such as those which comprise the use of

any suitable cutting apparatus.

In some embodiments, the corrugated laminate web is applied as a continuous feed,
wherein the continuous feed of corrugated laminate web may be reduced to the desired
size, for example by cutting. In such embodiments, the grooves and ridges of the

corrugated laminate web run laterally to the direction of travel of the continuous feed.

The corrugated laminate web comprises a corrugated first web and a non-corrugated

second web.

The corrugated first web and the non-corrugated second web may comprise one or
more suitable materials, and may comprise the same or different material

compositions.

The corrugated first web and the non-corrugated second web may have any suitable
size and shape before and after being arranged to provide a laminate and may have the
same or different size and/or shape before and/or after being arranged to provide a
laminate. In some embodiments, the two webs are substantially the same size and
shape, and arranged to provide a laminate in which the two webs overlap so that there

are no regions where the first web is not covered by the second web, and vice versa.

The corrugated first web may comprise one or more suitable materials. In some
embodiments, the corrugated first web comprises one or more materials which form a

sufficiently rigid material for making and maintaining a corrugated structure.

In some embodiments, the corrugated first web comprises cellulose acetate or any
suitable derivative thereof. In these embodiments, the layer of cellulose acetate or any
suitable derivative thereof may be obtained from a tow of cellulose acetate or any
suitable derivative thereof. This may be achieved by treating the tow with at least one of
steam, thermal energy, and pressure, before feeding the tow through an aperture of any

suitable dimensions.
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One example of a suitable corrugated first web comprising cellulose acetate is a film of
Clarifoil® manufactured by the Celanses Group. This material has been found to form
sufficiently stable corrugations for incorporation into a smoking article filter element

and smoking article.

Another example of a suitable corrugated first web comprising cellulose acetate is a
film of Natureflex™ manufactured by Innovia Films, such as E190 28 micron
Natureflex™. This material has been found to form sufficiently stable corrugations for

incorporation into a smoking article filter element and smoking article.

The material forming the corrugated first web may have any suitable thickness, and
its thickness may be uniform or non-uniform. In some embodiments, the corrugated
first web has a thickness equal to or more than 20 um, 30 um, 40 um, 50 um, 60 um,

70 um, 80 pum, 90 um, or 100 um.

In some embodiments, the material forming the corrugated first web has a uniform

thickness of between about 30 um and 70 um.

In some embodiments, the material forming the corrugated first web has a uniform

thickness of about 50 um.

In some embodiments, the corrugated first web comprises a Clarifoil® film and/or a

Naturelflex™ film and has a uniform thickness of between about 20 um and 50 um.

In some embodiments, the method of the invention further comprises a step of
preparing the corrugated first web. For example, the corrugated first web may be
prepared from a flat web. Such a preparation may involve corrugating a flat web to
provide the corrugated first web. For example, a web may be passed between a pair of

corrugation rollers.
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One example of a suitable flat web comprising cellulose acetate is a film of Clarifoil®
manufactured by the Celanses Group. This material has been found to form sufficiently
stable corrugations for incorporation into a smoking article filter element and smoking

article.

Another example of a suitable flat web comprising cellulose acetate is a film of
Natureflex™ manufactured by Innovia Films, such as E190 28 micron Natureflex™.
This material has been found to form sufficiently stable corrugations for incorporation

into a smoking article filter element and smoking article.

The non-corrugated second web has no grooves and no ridges; it is substantially flat.

The non-corrugated second web may comprise one or more suitable materials, such as

materials conventionally employed as smoking article plug wrap and/or tipping paper.

In some embodiments, the non-corrugated second web comprises any suitable paper
material, such as semi crepe paper. The paper material may have any suitable paper
density, such as a paper density of about 30 gsm or more. For example, the paper
density may be about 30 gsm, 40 gsm, 50 gsm, 60 gsm, 70 gsm, 80 gsm, 90, gsm, 100

gsm, or more than 100 gsm.

In some embodiments, the non-corrugated second web comprises a semi crepe paper

with a paper density of about 80 gsm.

In some embodiments, the non-corrugated second web comprises one or more
substances for improving its rigidity. In embodiments wherein the non-corrugated
second web comprises a paper material, suitable substances for improving rigidity

include starch, a suitable adhesive such as PVA, and/or shellac.

The non-corrugated second web may have any suitable thickness, and its thickness
may be uniform or non-uniform. In some embodiments, the non-corrugated second
web has a thickness equal to or more than 20 um, 30 um, 40 pum, 50 um, 60 pm, 70

um, 80 um, 90 pum, 100 um, or 110 um.

In some embodiments, the non-corrugated second web has a uniform thickness of

about 50 pum.
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In some embodiments, the non-corrugated second web comprises a semi crepe paper

with a paper density of about 80 gsm and has a uniform thickness of about 50 um.

The method of the invention may further comprise one or more steps of cutting
ventilation and/or perforation patterns into the non-corrugated second web.
Apparatus for cutting ventilation and/or perforation patterns into webs are
conventional. Inthese embodiments, the second web may pass through this apparatus

before, during, and/or after connecting to the corrugated first web.

This apparatus may cut patterns using a laser and, in this case, the apparatus may be

referred to as a “laser cutting module”.

In some embodiments, a laser cutting module may be used to cut a repeating pattern

along the length of the non-corrugated second web.

In some embodiments, the method may further comprise one or more steps of cutting
sections and/or windows out of the non-corrugated second web. Apparatus for this
purpose is conventional. This apparatus may be referred to as a “crush cutter”. In these
embodiments, the non-corrugated second web may pass through one or more crush

cutters before, during, and/or after connecting to the corrugated first web.

In some embodiments, the method may further comprise one or more steps for pin-
pricking a pattern into the non-corrugated second web. In these embodiments, the
second web may pass through one or more pin-prickers before, during, and/or after

connecting to the corrugated first web.

In some embodiments, the method of the invention may further comprise one or more
steps of embossing a pattern into the non-corrugated second web. Apparatus for
embossing is conventional. This apparatus may comprise an embossing head for
contacting and embossing a pattern into the second web, and the embossing head may

be easy to integrate with any other apparatus used in the method of the invention.

The method of the invention may further comprise any suitable process or processes for
preparing such a laminate, wherein the process or processes comprise arranging a first
corrugated web and a second non-corrugated web to provide a corrugated laminate web

having grooves and ridges on one of the faces.
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The corrugated first web and the non-corrugated second web may be bonded together.
For example, the corrugated first web and the non-corrugated second web may be
bonded by adhesive.

Accordingly, the method of the invention may further comprise a step of bonding the

corrugated first web to the non-corrugated second web, for example, using adhesive.

In some embodiments, the first and second webs are bonded to form a laminate in the
method of the invention by one or more processes comprising the use of one or more

suitable adhesive substances.

Examples of suitable adhesive substance are substances comprising a Hot-Melt
Adhesive (HMA), such as National 334-2950, and/or a PVA-based adhesive, such as

National 132-039A. Suitable cold melt adhesives could also be used.

One or more adhesive substances may be applied in any suitable way. In some
embodiments, one or more adhesive substances are applied to the corrugated first web
and/or the non-corrugated second web at one or more glue stations on a production
line. In some embodiments, one or more suitable adhesive substances are applied to
one or both webs as one or both webs are unwound by one or more web unwinders and
passed through a glue station at a tension suitable for the application of adhesive in the
desired manner, before the corrugated first web and the non-corrugated second web

are brought into contact for adhesion.

A glue station used in the method of the invention may be capable of utilising any
suitable application method, which may comprise the use of a nozzle and/or reservoir;
accepting any suitable glue roller; and, applying any suitable adhesive under any

suitable conditions.

In some embodiments, a glue station used in the method of the invention may be
capable of utilising different types of application method; accepting different types of
glue roller; and applying different types of adhesive substances, such as HMA and non-

HMA adhesives, under different types of conditions.
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In some embodiments, the two layers adhere to each other after the application of
adhesive at a glue station by nozzle application of a HMA such as National 334-2950,

and/or reservoir application of a PVA-based adhesive such as National 132-039A.

One or more adhesive substances may be applied under any suitable conditions. For
example, one or more adhesive substances may be applied at any suitable temperature
or pressure, wherein a suitable temperature or pressure is a temperature or pressure
which facilitates the application, and/or adhesive effect, of one or more adhesive

substances.

In some embodiments, one or more adhesive substances are applied under ambient
pressure and/or temperature conditions, which may have the advantage of removing

the need to regulate the temperature and/or pressure.

In alternative embodiments, one or more adhesive substances are applied at a
temperature above ambient temperature in order to facilitate the application, and/or
adhesive effect, of an HMA such as National 334-2950. In these embodiments, the

temperature may be any suitable temperature for the particular HMA employed.

In embodiments employing a hot melt adhesive, suitable temperatures for applying the
adhesive may be from about 160 °C to about 200 °C, for example 160 °C, 165 °C, 170

°C, 175 °C, 180 °C, 185 °C, 190 °C, 195 °C, or 200 °C.

In some embodiments, the glue station may comprise a hopper for receiving an

adhesive, such as an HMA, which may be in the solid or liquid phase. The hopper may
be connected to the application head, such as a nozzle, for applying the adhesive to the
corrugated first and/or non-corrugated second webs by a connecting section, such as a
hose. Inthese embodiments, the temperature of the adhesive may be maintained as it
is transported from the hopper to the application head. For example, the temperature

may be maintained from about 165 °C to about 175 °C.

One or more adhesive substances may be applied in any suitable quantity, to any
suitable regions, of any suitable size, of one or both webs. Adhesive may be applied so
that it adheres to the whole, or only part, of one or more regions of the corrugated first
web and the non-corrugated second web where the first and second webs are in contact.

In some embodiments, one or more adhesive substances are applied to the corrugated
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first web and/or the non-corrugated second web in the smallest quantity necessary to

adhere the two webs to form the corrugated laminate web.

In some embodiments, one or more adhesive substances are applied to the corrugated
first web and no adhesive is applied to the non-corrugated second web. In some of
these embodiments, adhesive is applied to every ridge on the face of the corrugated first
web which will be contacted with the non-corrugated second web (hereinafter referred
to as “female corrugations”), but adhesive is not applied to any of the ridges faced on
the opposite face of the corrugated first web which will not be contacted with the non-
corrugated second web (hereinafter referred to as “male corrugations”). This has the
advantage of not applying adhesive to regions of the non-corrugated second web which
are not contacted with the first web, thereby reducing the quantity of adhesive used in

the method of the invention.

In some embodiments, one or more suitable adhesive substances are applied to the
corrugated first web at a glue station as the corrugated first web is unwound from a

bobbin or reel by a web unwinder.

In embodiments wherein the corrugated first web and the non-corrugated second web
are bonded the first and second webs may pass through any apparatus suitable for
bonding them to form the laminate, and may pass through these apparatus with any

suitable tension.

The portion of filter material having an elongated shape used in the method of the
invention may be any portion of filter material suitable for incorporating into a

smoking article filter, such as a plug of filter material.

The portion of filter material may have any suitable elongated shape, size, and

composition.

The portion of filter material having an elongated shape may comprise any suitable
cross-section geometry — such as a circle, oval or any suitable polygon — and may
comprise a cross-section geometry which is uniform or non-uniform along its length. In

some embodiments, the portion of filter material has a substantially cylindrical shape.
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The portion of filter material may have any suitable composition, comprising one or
more suitable substances in any suitable configuration. The composition may comprise
one or more substances suitable for removing compounds from smoke, such as
cellulose acetate or any suitable derivative thereof; may comprise one or more
substances suitable for adding compounds to smoke, such as flavouring agents; and/or
may comprise one or more substances suitable for any other suitable purposes in a

smoking article.

In some embodiments, the portion of filter material has a uniform composition of
cellulose acetate, or any suitable derivative thereof. In further embodiments, the
portion of filter material has a uniform composition of cellulose acetate, or any suitable
derivate thereof, in the form of a tow. And, in further embodiments still, the portion of
filter material has a uniform composition of cellulose acetate, or any suitable derivative

thereof, in the form of a tow, and has a substantially cylindrical shape.

Figure 1 and Figure 2 show a corrugated laminate web prepared in some embodiments.
The corrugated laminate web 1 comprises a corrugated first web 2 and a non-
corrugated second web 3. As seen in Figures 1 and 2, the corrugated first web 2 may
further comprise un-corrugated sections 4, 6 running parallel to the grooves and ridges
of the laminate web 1 providing a flat edge located at one or both edges of the laminate
web. The length 5 of the corrugated part is the same as the circumference of the cross-
section of the portion of filter material (not shown). The un-corrugated sections 4, 6

are generally rectangular in shape.

The inclusion of one or more flat edges in the laminate web allows the laminate web to
overlap and adhere to itself when arranged around the filter material in some

embodiments.

Figures 3a-c illustrate a laminate web 31 prepared by a method of the invention. The
corrugated laminate web 31 comprises a corrugated first web 32 and a non-corrugated
second web 33. The corrugated first web 32 further comprises un-corrugated sections
34a, 34b, one at each edge of the laminate web 31. These facilitate joining the two ends
of the corrugated laminate web to each other and thus holding the web in place around
the filter material. Figures 3a-c also show possible dimensions of the corrugated
laminate web 31. The full width 36 of the corrugated laminate web 31 may for example

be 26.5 mm; the depth 37 of the corrugated laminate web 31 may be for example 0.75
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cm; the width 38 of a first un-corrugated section 34a of the corrugated first web 32
may for example be 2 mm; the thickness 39 of the un-corrugated second web 33 may
for example be 0.05 mm; the distance 310 between ridges of the corrugated first
web 32 may for example be 1.0 mm; the width 311 of a second un-corrugated section

34b of the corrugated first web 32 may for example be 0.5 mm.

In some embodiments, a first un-corrugated section 34a of the corrugated first web
32 may be substantially rectangular having a width 38 ranging from about 0.3 mm to
about 5.0 mm, for example a width 38 of about 0.5 mm, 1.0 mm, 1.5 mm, 2.0 mm, 2.5

mm, 3.5 mm, 4.0 mm, 4.5 mm, 5.0 mm, or more than 5.0 mm.

The corrugated first web 32 may have, or may form, corrugations of any suitable
height/depth (i.e. from trough of groove to peak of ridge), and the height/depth of the
corrugations may be uniform or non-uniform. In some embodiments, the corrugated
first web has corrugations with a height/depth of about 0.30 mm, 0.35 mm, 0.40 mm,
0.45 mm 0.50 mm, 0.55 mm, 0.60 mm, 0.65 mm, 0.70 mm, 0.75 mm, 0.80 mm, 0.85
mm, 0.90 mm, 0.95 mm, 1.0 mm, or more than 1.0 mm. For example, the
height/depth of the corrugations may range from about 0.50 mm to about 1.0 mm,

from about 0.60 mm to about 0.90 mm, or from about 0.60 mm to about 0.70 mm.

In some embodiments, the corrugations (i.e. the grooves and/or ridges) of the first web

have a uniform height.

Figure 3a shows that the total depth 37 of the corrugated laminate material may be 0.75
mm. The total depth 37 defines the dimension measured from the peak of a ridge of the

corrugated first web to the opposite face of the non-corrugated second web.

The filter element prepared by a method of the invention may have a structure depicted
in Figure 4. Figure 4 illustrates a filter element 40 comprising a corrugated laminate
web 41 arranged around a portion of filter material 42. The filter material 42 shown in
Figure 4 is cylindrical and may for example comprise tow material. Figure 4 also shows
an arrangement in which the corrugated laminate web 41 is arranged around the filter
material 42 so as to completely cover the curved surface of the filter material 42. Also
seen in Figure 4 is an arrangement in which the grooves and ridges of the corrugated
laminate web 41 run in the same direction as the longitudinal axis of the cylindrical

filter material 42.
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An advantage associated with such an arrangement employing a cylindrically shaped
portion of filter material is that such a structure is particularly resistant to deformation
by the tow pressure that may be exerted in a smoking article into which the filter

element may be incorporated.

In this respect, Figure 5 illustrates a filter element 50 preparable by a method of the
present invention (with the filter material omitted for illustrative purposes) having a
corrugated laminate web 51 arranged around a cylindrically shaped portion of filter
material (not shown). The structure is particularly resistant to two pressure (see arrow)

exerted on the inside face of the corrugated laminate web.

This resistance is provided by virtue of the structure of the corrugated laminate web.
As discussed herein, the corrugated laminate web employed in the invention comprises
a corrugated first web and an un-corrugated second web. This combination of
corrugated and un-corrugated webs offers more resistance to deformation than a
corrugated web not connected to an un-corrugated web. Consequently, employing a
laminate structure with this combination of webs into a filter for a smoking article may
advantageously help to maintain the profile of the filter and smoking article while in

use.

In these embodiments, once the corrugated laminate web has been arranged around
the portion of filter material to form a filter element, the filter element may be
incorporated into a smoking article to provide some advantageous characteristics. In
particular, the filter elements prepared by a method of the invention comprise a series
of voids along its length to facilitate the flow of air and/or smoke through the smoking
article when the article is in use, thereby decreasing pressure drop and/or increasing

ventilation.

In some embodiments, the method of the invention further comprises one or more
steps for adding one or more additional layers of material to the corrugated laminate
web. In these embodiments, one or more additional layers may be added before,
during, and/or after preparation of the corrugated laminate web; and, before, during,

and/or after arranging the corrugated laminate web around the filter material.

In some embodiments, the method of the invention further comprises one or more

steps for connecting an additional layer of material to the corrugated laminate web so



WO 2014/203003 PCT/GB2014/051904
- 15 -

that that the additional layer is moveable relative to the corrugated laminate web. In
these embodiments, the additional layer may be moveable between two or more
positions relative to the corrugated laminate web, and may be maintained in each one
of these positions by comprising an indexing surface, such as a pawl, capable of

indexing with the grooves and ridges of the corrugated laminate web.

For example, Figure 6 illustrates an example of such an additional layer 60 comprising
pawls 61 arranged along its length. The pawls 61 index with the grooves and ridges of
the corrugated laminate web (not shown in Figure 6). Inthese embodiments, the
additional layer 60 depicted in Figure 6 may be arranged around a filter element 40 as
depicted in Figure 4 and connected to itself to form a cylindrical sleeve, wherein this
sleeve is able to rotate between different positions, and be held in different positions by
virtue of its pawls 61 indexing with female corrugations of the corrugated laminate web

41.

In some embodiments, the different positions of the additional layer of material relative
to the corrugated laminate web result in different filtration and/or ventilation
characteristics of the smoking article filter element. In some embodiments, the
additional layer of material may be moved between different positions by the user of a
smoking article into which the filter element has been incorporated, thereby allowing
the user to control certain characteristics of the smoking article filter. In some
embodiments, movement of the additional layer of material between different positions
may be accompanied by an audible sound, such as a click, thereby indicating to the user
that the position of the material, and characteristics of the filter element, have been
modified.

Figure 7 shows a set of apparatus which may be used in some embodiments of the
method of the invention. In some alternative embodiments, however, some of the

apparatus shown in Figure 7 may not, and/or additional apparatus may, be included.

In some embodiments, the corrugated first web 71b and the non-corrugated second web
713 are held separately before being brought together and arranged to form a
corrugated laminate web. In some of these embodiments, the webs 71b and 713 are held
separately by apparatus comprising a bobbin or reel which is capable of holding and

unwinding a web, hereinafter referred to as a “web unwinder”.
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A web unwinder used in the method of the invention may be capable of holding and
unwinding webs of different sizes, and the method of the invention may comprise the
use of more than one web unwinder. In embodiments wherein the method of the
invention comprises the use of more than one web unwinder, each web unwinder may

be the same or may be different.

In Figure 7, web unwinder 79a holds a flat web of material 71a (such as a tape of
Clarifoil® or Natureflex™) — this is the precursor of the corrugated first web 71b — and
web unwinder 79b holds an un-corrugated second web 713 of material (such as a tape of

cellulose acetate plug wrap and/or tipping paper).

Web unwinders 79a and 79b unwind the webs (71a, 713) at approximately the same
speed, such as a speed of 150 m min~, thereby delivering them to the apparatus in the
production line at the same rate. In addition, a number of rotating drums 710 may be
employed in the apparatus which assist and control the movement of the webs (71a,

713) through the apparatus.

In some embodiments, the method of the invention may further comprise one or more
processes for corrugating a flat web to provide a corrugated first web before arranging
the corrugated first web and a non-corrugated second web to provide a corrugated
laminate web for use in the method of the invention. In these embodiments, the web
may be corrugated at a corrugating station. The corrugating station may comprise any
suitable apparatus for corrugating the web, and may comprise apparatus which can be

easily and/or quickly changed for alternative apparatus.

In some embodiments, the corrugating station comprises a pair of corrugation rollers
which, in addition to assisting the transportation of the web through the apparatus,

form corrugations in the web.

The two corrugation rollers may form corrugations in the web by virtue of both
comprising a series of protruding teeth which interlink in a gear-like manner as the two
rollers rotate at the same speed. These protruding teeth may serve as moulds against
which the web is compressed as it passes through the interlinking teeth of the two

rollers as they rotate, thereby forming corrugations.



WO 2014/203003 PCT/GB2014/051904
- 17 -

Once the web has passed through the region where the teeth of the two rollers interlink,
it may be held against the surface of one of the rollers due to the tension in the web

passing through the apparatus, and will consequently retain its moulded corrugations.

In Figure 7, the flat web 71a is passed from web unwinder 79a to corrugation-forming
rotating drums 772 and 73. These rotating drums, in addition to assisting and
controlling the movement of the web 71a through the apparatus, form corrugations in
the flat web 71a, thus providing a corrugated first web 71b. Rotating drum 72 is a male-
forming rotating drum by virtue of the fact that its protrusions form the ridges of the
corrugated first web 71b which are not contacted with the un-corrugated second web
713, thereby forming the male corrugations. Rotating drum 73 is a female-forming
drum by virtue of the fact that its protrusions from the ridges of the corrugated first
web 71b which are contacted with the un-corrugated second web 713, thereby forming

the female corrugations.

In some embodiments, one or more adhesive substances may be applied to the first web
as it is held and rotated on the outer surface of one of the rotating drums after being
corrugated. This method of application may facilitate only applying adhesive to the
regions of the corrugated first web which lie on the protruding teeth of the rotating
drum. These may be the regions which will be contacted with the second web — that is,
they may be the female corrugations — and thus this method of application may
advantageously facilitate the efficient application of adhesive, in which the quantity of

adhesive applied but not contacted with the second web is minimised.

Adhesive may be applied to the first web in this way at a glue station, and the glue
station may comprise two rollers: an application roller and a spreading roller, wherein
the application roller applies adhesive to the second layer and the spreading roller

spreads adhesive over the application roller.

The glue station may further comprise a tank for holding one or more adhesive
substances, and a metering system for delivery of one or more adhesive substances to
the spreading roller from the tank. The glue station may further comprise a valve for
regulating the delivery of one or more adhesive substances from the tank to the

metering system and, ultimately, the spreading roller.
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In Figure 7, as rotating drums 72 and 73 rotate, the corrugated first web 71b is
contacted with a glue station 74. Glue station 74 comprises two rollers: a spreading
roller 74b and an application roller 74a. The spreading roller 74b spreads glue onto the
application roller 74a, before the application roller 74a contacts the corrugated first
web 71b as it is transported by rotating drum 73, to result in the application of adhesive

to the female corrugations of the corrugated first web 71b.

The first and second webs may be brought together to form a corrugated laminate web
in any suitable way. In some embodiments, first web and the second web may be

aligned using any suitable apparatus, hereinafter referred to as a “web combiner”.

A web combiner may be capable of aligning, and optionally bonding, webs of any
suitable size and shape, and may be capable of aligning, and optionally bonding, webs

of different sizes and/or shapes.

In embodiments wherein one or more adhesive substances are applied to one or both
webs before forming the corrugated laminate web, the two webs, may be brought into
contact at a pressing band, wherein the pressing band provides a surface against which
the first and second webs may be pressed, thereby enabling them to be contacted with,

pressed against, and adhered to, each other.

In some embodiments, the pressing band may be connected to two rotating drums,

hereinafter referred to as “pressing drums”.

In Figure 7, the corrugated first web 71b next meets the second web 713 at a pressing
station, comprising a post-pressing drum 75, pre-pressing drum 76, and pressing band
77. The two pressing drums 75, 76 rotate at the same speed to result in the movement of
pressing band 77 at the same speed. The un-corrugated second web 713 comes into
contact with pressing band 777 before the corrugated first web 71b, and the pressing
band 77 transports the uncorrugated second web 713 to come into contact with, and
press against, the female corrugations of the corrugated first web 71b. The female
corrugations of the corrugated first web 71b consequently adhere to the uncorrugated
second web 713, by virtue of the glue having been applied to the female corrugations at

glue station 74.
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In some embodiments, the pressing band 77 receives the un-corrugated second web 713
before receiving the corrugated first web 71b, before the corrugated first web is pressed
against, and adhered to, the second web 713. In these embodiments, the corrugated
first web 71b may have had one or more adhesive substances applied to its female
corrugations at a glue station 74 before reaching the pressing band 77 and adhering to

the un-corrugated second web 713.

In some embodiments, the corrugated laminate web may be stored on a bobbin or reel
by winding the corrugated laminate web during and/or after its preparation, and may
be wound to a bobbin or reel by any apparatus capable of winding the laminate,

hereinafter referred to as a “web rewinder”.

In embodiments wherein the corrugated laminate web is stored on a bobbin or reel, the
corrugated laminate web may have any suitable tension, as long as the tension is
suitable for storage, maintenance of corrugations in the corrugated laminate web, and
use in the arrangement of the corrugated laminate web to the filter material. Also in
embodiments wherein the corrugated laminate web is stored on a bobbin or reel, the
stored corrugated laminate web may have any suitable level of compression — that is,
the stored corrugated laminate web may be compressed against the bobbin or reel with

any suitable magnitude of compression.

In Figure 7, the corrugated laminate web 7711 is directed to a web-rewinder 712, where it
may be wound onto a bobbin for storage and future application to a portion of filter

material to form a filter element for a smoking article.

In some embodiments, the prepared corrugated laminate web may be reduced in size
before being stored and/or transported for future application to a portion of filter
material. For example, the prepared corrugated laminate web may be cut into lengths

and wrapped around more than one bobbin or reel for storage and/or transportation.

After the corrugated laminate web has been formed, the corrugated laminate web is
then arranged around a filter material. These steps may be continuous. That is the
corrugated laminate web is fed directly to apparatus for arranging corrugated laminate
web around the filter material. Alternatively, after the corrugated laminate web has
been formed, the corrugated laminate web is stored or the like before being fed to

apparatus for arranging the corrugated laminate web around the filter material.
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This is one particular advantage of the method of the invention: by preparing the
corrugated laminate web before arranging it around the filter material, there is
provided the possibility of storing, moving, and/or transporting the corrugated
laminate web before arranging it around the filter material. This may provide various
advantages. For example, it may allow the corrugated laminate web to be
moved/transported to a separate production line or at a separate production plant; it
may allow easier modification of the laminate; it may enable easier application of
laminate to different portions of filter material, of different sizes and/or shapes for

example, on the same or different production lines.

In embodiments wherein the corrugated laminate web is stored for future arrangement
around the filter material, the corrugated laminate web may be stored in any suitable
way as long as the storage conditions do not significantly distort the corrugated
structure, and may be transported in any suitable way as long as the transportation

conditions do not significantly distort the corrugated structure.

In order to address various issues and advance the art, the entirety of this disclosure
shows by way of illustration various embodiments in which the claimed invention(s)
may be practiced and provide for superior smoking article fabrication methods. The
advantages and features of the disclosure are of a representative sample of
embodiments only, and are not exhaustive and/or exclusive. They are presented only to
assist in understanding and teach the claimed features. It is to be understood that
advantages, embodiments, examples, functions, features, structures, and/or other
aspects of the disclosure are not to be considered limitations on the disclosure as
defined by the claims or limitations on equivalents to the claims, and that other
embodiments may be utilised and modifications may be made without departing from
the scope and/or spirit of the disclosure. Various embodiments may suitably comprise,
consist of, or consist essentially of, various combinations of the disclosed elements,
components, features, parts, steps, means, etc. In addition, the disclosure includes

other inventions not presently claimed, but which may be claimed in future.
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Claims

1. A method of fabricating a filter element for use in a smoking article

comprising:

providing a portion of filter material having an elongate shape and a
longitudinal axis;

providing a corrugated laminate web having grooves and ridges on one
face of the laminate web, the corrugated laminate web comprising a
corrugated first web and a non-corrugated second web; and

arranging the corrugated laminate web around the filter material such
that the grooves and ridges of the corrugated laminate web run in the same

direction as the longitudinal axis of the filter material.

2. A method according to claim 1, wherein the method further comprises a step
of preparing the corrugated laminate web, said step comprising providing a
corrugated first web and a non-corrugated second web and arranging the
corrugated first web and the non-corrugated second web to form a

corrugated laminate web.

3. A method according to either claim 1 or claim 2, wherein the step of
preparing the corrugated laminate web and the step of arranging the
corrugated laminate web around the filter material are part of a continuous

process.

4. A method according to either claim 1 or claim 2, wherein the method further
comprises a step of storing the corrugated laminate web before the step of

arranging the corrugated laminate web around the filter material.

5. A method according to any one of the preceding claims, wherein the

corrugated first web comprises cellulose acetate.

6. A method according to any one of the preceding claims, wherein the non-

corrugated second web comprises semi crepe paper.

7. A method according to any one of the preceding claims, wherein the

corrugated first web is bonded to the non-corrugated second web.
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A method according to claim 77, wherein the corrugated first web is bonded

to the non-corrugated second web by adhesive.

A method according to any one of the preceding claims, wherein the
corrugated laminate web is arranged around the filter material so that the
face of the corrugated laminate web having no ridges and no grooves is

facing the filter material.

A method according to any one of the preceding claims, wherein the method
further comprises arranging one or more additional layers of material

around the corrugated laminate web.

A method according to claim 10, wherein the additional layer of material
comprises an indexing surface capable of indexing with the grooves and

ridges of the corrugated laminate web.

A method according to any one of the preceding claims, wherein the
corrugated laminate web is arranged around the filter material, wherein the
filter material is cylindrically shaped having a longitudinal axis, and the
corrugated laminate web is arranged so as to completely cover the curved

surface of the cylindrically shaped filter material.

A method according to any one of the preceding claims, wherein the
corrugated first web and the non-corrugated second web are the same size
and shape, and arranged to provide a laminate in which there are no regions
where the corrugated first web does not overlap with the non-corrugated

second web.

A method of any one of the preceding claims, wherein the method further
comprises a step of preparing the corrugated first web, which comprises

corrugating a flat web to provide said corrugated first web.

A method of fabricating a smoking article, wherein the method comprises

fabricating a smoking article filter element according to any of the preceding
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claims before of after connecting the portion of filter material to a rod of

tobacco material.

A filter element for use in a smoking article obtained by/obtainable by a

method as defined in any one of claims 1 to 14.

A smoking article obtained by/obtainable by a method as defined in any

claim 15.

An apparatus for fabricating a filter element according to any one of claims 1

to 14, or fabricating a smoking article according to claim 15.

A method of fabricating a filter element for use in a smoking article
comprising:

providing a portion of filter material having an elongate shape and a
longitudinal axis;

preparing a corrugated laminate web by providing a corrugated first web
and a non-corrugated second web and arranging the corrugated first web
and the non-corrugated second web to form a corrugated laminate web
having grooves and ridges on one face of the laminate web, and

arranging the corrugated laminate web around the filter material such
that the grooves and ridges of the corrugated laminate web run in the same
direction as the longitudinal axis of the filter material;

wherein the step of preparing the corrugated laminate web and the step
of arranging the corrugated laminate web around the filter material are part

of a continuous process.

A method of fabricating a filter element for use in a smoking article
comprising:

providing a portion of filter material having an elongate shape and a
longitudinal axis;

providing a corrugated laminate web having grooves and ridges on one
face of the laminate web, the corrugated laminate web comprising a

corrugated first web and a non-corrugated second web; and
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arranging the corrugated laminate web around the filter material such
that the grooves and ridges of the corrugated laminate web run in the same
direction as the longitudinal axis of the filter material;

wherein the corrugated laminate web is arranged around the filter
material so that the face of the corrugated laminate web having no ridges
and no grooves is facing the filter material; and

wherein the additional layer of material comprises an indexing surface
capable of indexing with the grooves and ridges of the corrugated laminate

web.

A method of fabricating a filter element for use in a smoking article
comprising:

providing a portion of filter material having an elongate shape and a
longitudinal axis;

preparing a corrugated laminate web by providing a corrugated first web
and a non-corrugated second web and arranging the corrugated first web
and the non-corrugated second web to form a corrugated laminate web
having grooves and ridges on one face of the laminate web, and

arranging the corrugated laminate web around the filter material such
that the grooves and ridges of the corrugated laminate web run in the same
direction as the longitudinal axis of the filter material; and

wherein the method further comprises a step of preparing the
corrugated first web, which comprises corrugating a flat web to provide said

corrugated first web.

A method of fabricating a filter element for use in a smoking article or a
method of fabricating a smoking article as hereinbefore described with

reference to the Examples.

An apparatus for fabricating a filter element or a smoking article as

hereinbefore described with reference to the Examples.
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