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(57)  Asmoking article (10) comprises: a tobacco rod
(12); and a filter (14) connected to the tobacco rod (12)
and comprising: a flow restriction element (24) compris-
ing a transverse barrier (28) having an orifice (38) with a
diameter of at least about 0.7 mm; and a ventilation zone
(40) provided at a location along the filter (14), upstream
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Figure 1

Smoking article including filter with flow restriction element and upstream ventilation

of the transverse barrier (28) of the flow restriction ele-
ment (24). The resistance to draw of the smoking article
(10) during smoking with the ventilation zone (40)
blocked is within about 60% of the resistance to draw of
the smoking article (10) during smoking with the ventila-
tion zone (40) open.
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Description

[0001] The presentinvention relates to a smoking ar-
ticle including a filter with a flow restriction element and
an upstream ventilation zone.

[0002] Filter cigarettes typically comprise a wrapped
rod of tobacco cut filler and a cylindrical filter aligned in
end-to-end relationship with the wrapped tobacco rod,
with the filter attached to the tobacco rod by tipping paper.
In conventional filter cigarettes, the filter may consist of
a plug of cellulose acetate tow wrapped in porous plug
wrap.

[0003] Filters incorporating one or more structural in-
serts are known. For example, itis known to provide filters
including one or more flow restriction elements for influ-
encing the resistance to draw (RTD) of the smoking ar-
ticle. Flow restriction elements are typically provided in
combination with a ventilation zone at a position along
the filter, for example, in the form of perforations provided
in the tipping paper or the plug wrap, or both. The venti-
lation zone allows air to enter the filter during smoking
and the air dilutes the mainstream smoke coming through
the filter from the burning tobacco rod, thereby reducing
the levels of smoke constituents delivered to the con-
sumer.

[0004] The ventilation zone typically includes perfora-
tions provided at one or more positions along the filter of
the smoking article and some of the perforations can be
inadvertently blocked during smoking, for example, by
the lips or fingers of the consumer. Air is thereby pre-
vented from entering the filter. This results in a significant
change in the RTD of the filter.

[0005] It would be desirable to provide a novel filter
arrangement for a smoking article that maintains a rela-
tively consistent RTD of the smoking article whether the
ventilation zone is open or blocked. It would be particu-
larly desirable to provide such a filter arrangement that
can be readily modified in order to adjust the RTD of the
smoking article in a predictable manner. It would further
be desirable if such a filter arrangement could be readily
manufactured using existing apparatus and techniques.
[0006] According to the presentinvention there is pro-
vided a smoking article comprising a tobacco rod and a
filter connected to the tobacco rod. The filter comprises
a flow restriction element comprising a transverse barrier
having an orifice with a diameter of at least 0.7 mm. A
ventilation zone is provided at a location along the filter,
upstream of the transverse barrier of the flow restriction
element. The resistance to draw (RTD) of the smoking
article during smoking with the ventilation zone blocked
is within about 60% of the resistance to draw (RTD) of
the smoking article during smoking with the ventilation
zone open.

[0007] The term "flow restriction element" is used to
refer to a structural filter insert that restricts the flow of
the mainstream smoke through the filter by providing a
pathway of reduced size or cross section through which
the mainstream smoke must be drawn. The reduction in
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the size of the pathway relative to the overall size of the
filter makes it more difficult for the smoke to be drawn
through the filter, so that the resistance to draw is in-
creased. In smoking articles according to the invention,
the flow restriction element comprises a transverse bar-
rier including one or more orifices. The mainstream
smoke is restricted to passing through the orifices only.
Preferably, the transverse cross-sectional area of the
passage or passages through which the mainstream
smoke mustbe drawn is less than about 75% of the trans-
verse cross-sectional area of the overall filter, more pref-
erably less than about 50%, and most preferably less
than about 10%.

[0008] The terms "upstream" and "downstream" are
used to describe the relative position of components of
the smoking articles according to the invention with ref-
erence to the direction of the flow of the mainstream
smoke through the smoking article during smoking. For
example, where the ventilation zone is upstream of a
restrictor element, as further discussed below, the smoke
would interact with the ventilation air prior to interacting
with the restrictor element.

[0009] The term "transverse" describes a component
or direction that is substantially perpendicular to the lon-
gitudinal or principal axis of the filter and smoking article.
[0010] The term "ventilation zone" refers to the ar-
rangement of perforations, holes or area of increased
permeability, that is provided on the filter to allow venti-
lation of the filter and dilution of the mainstream smoke
during smoking, through the ingress of air through the
holes into the filter.

[0011] The ventilation zone is "open" when the holes,
perforations or area of increased permeability are fully
uncovered and air is free to enter the filter during smok-
ing. The ventilation zone is "blocked" when all of the
holes, perforations or area of increased permeability are
completely covered or closed so that air is prevented
from entering the filter through the ventilation zone. With
the present invention, the RTD of the smoking article
when the ventilation zone is blocked is within about 60%
of the RTD of the smoking article during smoking with
the ventilation zone open.

[0012] Preferably, the RTD of the smoking article dur-
ing smoking with the ventilation zone blocked is within
about40% ofthe RTD of the smoking article during smok-
ing with the ventilation zone open, more preferably within
about 25%.

[0013] In certain embodiments of the present inven-
tion, the RTD of the smoking article during smoking with
the ventilation zone blocked is higher than the RTD of
the smoking article during smoking with the ventilation
zone open. In such embodiments, the RTD of the smok-
ing article during smoking with the ventilation zone
blocked is preferably up to about 60% higher than the
RTD of the smoking article during smoking with the ven-
tilation zone open, more preferably up to about 40% high-
er and most preferably up to about 25% higher.

[0014] For the purposes of the present invention, the
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RTD of a filter component, filter or smoking article is ex-
pressed with the units of pressure 'mm WG’ or ‘'mm of
water gauge’ and is measured in accordance with ISO
6565:2002.

[0015] The filter of smoking articles according to the
presentinvention provides a novel arrangement of a flow
restriction element having a transverse barrier with a rel-
atively large orifice, and an upstream ventilation zone.
This arrangement has advantageously been found to
provide an effective way of maintaining a relatively con-
sistent resistance to draw in a ventilated smoking article,
regardless of whether the ventilation zone is open or
blocked. This is demonstrated by the RTD of the smoking
article during smoking with the ventilation blocked being
within about 60% of the RTD of the smoking article during
smoking with the ventilation open.

[0016] In the smoking articles of the presentinvention,
the diameter of the orifice in the transverse barrier of the
flow restriction element and the level and positioning of
the upstream ventilation zone can be effectively balanced
to provide an acceptable RTD and to keep the RTD of
the cigarette with the ventilation blocked within about
60% of the RTD of the cigarette with the ventilation open.
[0017] The relative increase in the size of the orifice of
the flow restriction element reduces the RTD of the flow
restriction element. However, with the arrangement of
the presentinvention, the upstream ventilation zone bal-
ances out any reduction in the RTD of the flow restriction
element due to the increase size orifice when the venti-
lation zone is open. When the ventilation zone is blocked,
the provision of an orifice of increased size in the trans-
verse barrier prevents the RTD of the smoking article
from increasing above an acceptable level.

[0018] Furthermore, the upstream positioning of the
ventilation zone relative to the transverse barrier reduces
the contribution of the RTD of the ventilation zone to the
overall RTD of the filter. Changes to the RTD of the ven-
tilation zone, for example due to partial or full blocking of
the ventilation zone, therefore have a reduced impact on
the overall RTD of the smoking article. This enables the
acceptable RTD to be maintained even when the venti-
lation zone is inadvertently covered during smoking.
[0019] The use of a flow restriction element having an
increased size orifice in the transverse barrier also pro-
vides manufacturing advantages, since greater consist-
ency in the orifice diameter can be achieved for larger
diameter orifices. This in turn means that there is greater
consistency inthe RTD provided by smoking articles hav-
ing the same filter arrangement and manufactured in the
same process.

[0020] The flow restriction element of smoking articles
ofthe presentinventionincludes atransverse barrier hav-
ing one or more orifices providing restricted pathways for
the smoke passing through the barrier. The transverse
barrier is formed of a smoke impermeable material such
that the orifices effectively provide the only pathway
through the filter for the smoke. The number of orifices
provided in the transverse barrier and the dimensions of
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each orifice may be selected in order to achieve a desired
RTD. Preferably, the transverse barrier comprises a sin-
gle, substantially central orifice with a diameter of at least
about 0.7 mm. Alternatively, the transverse barrier may
comprise a plurality of spaced apart orifices having a di-
ameter of at least about 0.7 mm.

[0021] The transverse barrier preferably comprises an
orifice having a diameter of at least about 0.8 mm. Pref-
erably, the orifice in the transverse barrier has a diameter
of less than about 1.4 mm, more preferably less than
about 1.1 mm and most preferably less than about 0.9
mm. For example, in preferred embodiments, the trans-
verse barrier preferably comprises an orifice having a
diameter of between about 0.7 mm and about 1.4 mm in
diameter, more preferably between about 0.7 mm and
about 1.1 mm, more preferably between about 0.8 mm
and about 0.9 mm. The "diameter" of the orifice is used
to denote the largest dimension across the orifice.
[0022] The orifice preferably also has a length of be-
tween about 0.2 mm and about 2.0 mm, more preferably
between about 0.5 mm and about 0.7 mm. The term
"length" is used to denote the length of the pathway of
the orifice from an upstream entrance of the orifice to a
downstream exit of the orifice. In preferred embodiments,
the length of the orifice is typically approximately equal
to the thickness of the transverse barrier.

[0023] The transverse barrier of the flow restriction el-
ement may be of any suitable shape. For example, the
transverse barrier may be a substantially flat disc that is
preferably substantially perpendicular to the longitudinal
axis of the filter. Alternatively, the transverse barrier may
be frustoconical and convergent or divergent relative to
the direction of the mainstream smoke drawn through
the filter. In further embodiments, the transverse barrier
may be concave or convex relative to the direction of the
mainstream smoke drawn through the filter. Preferably,
the transverse barrier is concave relative to the direction
of the mainstream smoke, that is, concave in the up-
stream direction. This advantageously eases compres-
sion of the flow restriction element during manufacture
of the filters according to the invention.

[0024] The flow restriction element of smoking articles
according to the invention preferably provides a resist-
ance to draw of between about 30 mm WG and about
200 mm WG, more preferably between about 50 mm WG
and about 130 mm WG. The RTD of the flow restriction
element can advantageously be adjusted by changing
the size of the orifice in the transverse barrier, depending
on the desired overall RTD of the filter.

[0025] The smoking articles according to the invention
preferably provide a resistance to draw of at least about
60 mm WG, more preferably at least about 80 mm WG,
or between about 60 mm WG and about 160 mm WG,
more preferably between about 80 mm WG and about
120 mm WG, wherein the RTD is measured with the ven-
tilation zone open.

[0026] Preferably, filters of smoking articles according
to the present invention preferably provides a resistance



5 EP 2 653 045 A1 6

to draw of between about 50 mm WG and about 220 mm
WG, more preferably between about 70 mm WG and
about 150 mm WG, wherein the RTD is measured on the
filter alone without ventilation.

[0027] The flow restriction element of smoking articles
according to the invention preferably additionally com-
prises a tubular portion on at least one side of the trans-
verse barrier. In preferred embodiments, the flow restric-
tion element comprises a first upstream tubular portion
extending upstream from the transverse barrier. The in-
ner periphery of the first upstream tubular portion defines
an upstream cavity. The upstream cavity may advanta-
geously allow the mainstream smoke to concentrate
around the orifice in the transverse barrier before being
drawn downstream through the orifice. In addition, the
upstream cavity may help to prevent blockage of the one
or more orifices during smoking.

[0028] In certain embodiments, the first upstream tu-
bular portion has a reduced external diameter compared
to the external diameter of the filter. In the wrapped filter,
there is therefore an annular space between the filter
wrapper and the outer surface of the first upstream tu-
bular portion. In other embodiments, the upstream tubu-
lar portion may have an external diameter substantially
corresponding to the external diameter of the filter.
[0029] The flow restriction element may further com-
prise a second upstream tubular element, upstream of
the first upstream tubular element. The second upstream
tubular element is preferably connected to the first up-
stream tubular element such that no gap exists between
the adjacent ends of the upstream tubular elements. Par-
ticularly preferably, the firstand second upstream tubular
portions are integrally formed. The second upstream tu-
bular portion preferably has an external diameter sub-
stantially corresponding to the external diameter of the
filter. This advantageously provides structure and rein-
forcement to the filter to prevent collapse of the filter, in
particular where the first upstream tubular portion is of
reduced external diameter compared to the second up-
stream tubular portion.

[0030] Alternatively or in addition to the one or more
upstream tubular portions, the flow restriction element
may comprise a downstream tubular portion extending
downstream from the transverse barrier. The inner pe-
riphery of the downstream tubular portion defines a
downstream cavity. The external diameter of the down-
stream tubular portion is preferably substantially the
same as the external diameter of the filter.

[0031] The flow restriction element may comprise a
second downstream tubular portion, downstream of the
first upstream tubular portion, in a similar arrangement
as described above in relation to the first and second
upstream tubular portions. Where two downstream tubu-
lar portions are provided, the first downstream tubular
portion adjacent to the transverse barrier is preferably of
a reduced external diameter compared to the overall di-
ameter of the filter and the second downstream tubular
portion is preferably of substantially the same external
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diameter as the filter.

[0032] In one preferred embodiment, two integral tu-
bular portions are provided upstream of the transverse
barrier and a single tubular portion is provided down-
stream of the transverse barrier.

[0033] The tubular portions on either side of the trans-
verse barrier may be of substantially the same size and
shape as each other to provide a flow restriction element
having symmetry about the transverse barrier. Alterna-
tively, the tubular portions on either side of the transverse
barrier may have a different size or shape to each other
to provide a flow restriction element that is asymmetric
about the transverse barrier.

[0034] Preferably, the components of the flow restric-
tion element are integrally formed as a single, one- piece
element although it may also be possible to form the flow
restriction element of two or more connected portions.
Preferably, the flow restriction element is formed by ex-
trusion or injection moulding.

[0035] The flow restriction element may be made from
any suitable material or combination of materials. Pref-
erably, the flow restriction element is formed from a ma-
terial that is suitable for extrusion or injection moulding.
Preferably, the flow restriction element is formed of a
material with a lower particulate efficiency than conven-
tional cellulose acetate filter materials, so that the flow
restriction element retains less of the particulate matter
of the mainstream smoke passing through. Suitable ma-
terials from which the flow restriction element may be
formed include but are not limited to plastic (for example,
polypropylene, polyethylene, polystyrene, nylon,
polysulfone, polyester, polyurethane, poly (hydroxyal-
kanoates), poly (butylene succinate), poly (vinyl acetate),
poly (hydroxybutyrate- co- hydroxyvalerate, poly (buty-
lene adipate co- terephthalate or polycaprolactone), cel-
lulosic material, starch based material, polylactic acid,
polyvinyl alcohol and combinations or composites there-
of.

[0036] Preferably, the flow restriction element is
formed from a biodegradable polymeric material. Pre-
ferred polymers are fully biodegradable as defined in the
Aqueous Aerobic Biodegradation Test (Sturm test) out-
lined in European standard EN13432. Preferred biode-
gradable polymers include starch, polyvinyl alcohol and
combinations thereof.

[0037] Preferably, the flow restriction element is
formed from a dissolvable polymeric material formed of
one or more water soluble polymers, particularly prefer-
ably one or more biodegradable, water soluble polymers.
Particularly preferably the dissolvable polymeric material
is formed of one or more water soluble thermoplastics.
The term "dissolvable" means that the polymeric material
is capable of dissolving into a solution with a water sol-
vent. This is achieved through the use of one or more
water soluble materials to form the material. The flow
restriction element may be made entirely of the dissolv-
able polymeric material or the dissolvable polymeric ma-
terial may be combined with inert components, such as



7 EP 2 653 045 A1 8

inert inorganic fillers, which may or may not be dissolv-
able. The use of a dissolvable material to form the flow
restriction element advantageously increases the rate of
disintegration of the filter after it has been discarded.
[0038] Preferably, the thickness of the material forming
the flow restriction element is between about 0.2 mm and
about 2.0 mm, more preferably between about 0.5 mm
and about 0.7 mm. For example, the thickness of the
transverse barrier and the walls forming the upstream
and downstream tubular portions are preferably between
these ranges.

[0039] Preferably, the length of the flow restriction el-
ement is between about 6 mm and about 20 mm, more
preferably between about 6 mm and about 14 mm. The
ratio of the length of the flow restriction element to the
diameter of the flow restriction is preferably at least about
1.2, more preferably at least about 1.5, and most prefer-
ably atleast about 1.8. Where the flow restriction element
includes one or more tubular portions, the length of each
tubular portion is preferably at least about 3 mm, more
preferably at least about 4 mm. Preferably, the external
diameter of the flow restriction element is between about
6 mm and about 9 mm, more preferably between about
7 mm and about 8.5 mm, most preferably between about
7.5 mm and about 7.9 mm for standard sized cigarettes
or between about 6.6 mm and about 7.6 mm for reduced
diameter cigarettes.

[0040] Asdescribed above,smoking articles according
to the invention are provided with a ventilation zone at a
location along the filter upstream of the transverse bar-
rier, to admit air into the filter during smoking. Preferably,
the ventilation zone is in the form of one or more circum-
ferential rows of perforations through the tipping paper
attaching the filter to the rod of tobacco material. Where
the underlying plug wrap is substantially airimpermeable,
the perforations are preferably provided through both the
tipping paper and the plug wrap. Where the underlying
plug wrap is at least partially air permeable, the perfora-
tions may extend only through the tipping paper.

[0041] In certain embodiments of the invention, the
ventilation zone is provided at a location along the flow
restriction element, upstream of the transverse barrier.
For example, where the flow restriction element compris-
es one or more upstream tubular portions, the ventilation
zone may be provided at a position along one of the up-
stream tubular portions. In this case, one or more open-
ings may be provided through the upstream tubular por-
tion in order to provide a flow pathway for the air entering
the filter through the ventilation, into the cavity defined
within the upstream tubular portion.

[0042] In alternative embodiments of the invention, the
ventilation zone is provided at a location along the filter
upstream of the entire flow restriction element. Preferably
in such embodiments, the filter further comprises an up-
stream filter segment upstream of the flow restriction el-
ement, wherein the ventilation zone is provided at a lo-
cation along the upstream filter segment. For example,
the ventilation zone may be provided at a location along
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an upstream plug of fibrous filtration material. The ven-
tilation zone may alternatively be provided at a location
along a cavity provided between the flow restriction ele-
ment and an upstream filter segment.

[0043] Preferably, the ventilation zone upstream of the
transverse barrier of the flow restriction element provides
between about 30% and about 90% dilution of the main-
stream smoke, more preferably between about 50% and
about 80% dilution of the mainstream smoke, wherein
the "dilution" refers to the percentage by volume of air
that is included in the smoke delivered to the consumer
from the mouth end of the filter with the ventilation zone
open. The level of ventilation or dilution achieved by the
ventilation zone can be determined using ISO test meth-
od 9512: 2002.

[0044] The level of ventilation may be selected de-
pending on the desired delivery of smoke constituents,
such as tar or carbon monoxide. The level of ventilation
may also be adjusted depending on the RTD of the flow
restriction element, in order to provide an acceptable
overall RTD for the filter.

[0045] Preferably, the most upstream portion of the
ventilation zone is provided at least about 2 mm down-
stream from the rod end of the filter, where the filter abuts
the rod of tobacco, more preferably at least about 3 mm
downstream from the rod end.

[0046] Preferably, the most downstream portion of the
ventilation zone is provided atleast about 3 mm upstream
of the transverse barrier. For example, the most down-
stream portion of the ventilation zone may be provided
between about 3 mm and about 12 mm upstream of the
transverse barrier, more preferably between about 3 mm
and about 10 mm upstream of the transverse barrier.
[0047] Filters of the smoking articles according to the
invention comprising a flow restriction element as de-
scribed above preferably further comprise one or more
additional filter segments. The one or more additional
filter segments help to prevent blockage of the orifice in
the transverse barrier of the flow restriction element, for
example, by tobacco from the tobacco rod. The RTD of
the one or more additional filter segments may be ad-
justed in order to modify the overall RTD of the filter, as
desired.

[0048] In preferred embodiments of the invention, the
filter comprises a fibrous filter segment on at least one
side of the flow restriction element. For example, one or
more fibrous filter segments may be provided upstream
of the flow restriction element in the direction of the flow
of the mainstream smoke through the filter. Alternatively
or in addition, one or more fibrous filter segments may
be provided downstream of the flow restriction element.
Preferably, one or more fibrous filter segments are pro-
vided on both sides of the flow restriction element so that
thefilter includes one or more upstream fibrous filter seg-
ments and one or more downstream fibrous filter seg-
ments. Preferably, each fibrous filter segment is a plug
of cellulose acetate tow or another suitable fibrous filtra-
tion material such as cellulose nonwoven (for example a
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paper), cellulose-based yarn, water soluble fibres, and
biodegradable fibres. Preferably, each fibrous filter seg-
ment has low filtration efficiency.

[0049] Preferably, the length of each of the fibrous filter
segments is between about 5mm and about 12 mm, more
preferably between about 6 mm and about 8 mm. The
fibres forming the fibrous filter segment may be substan-
tially aligned in a longitudinal direction along the fibrous
filter segment, or the fibres may be randomly oriented.
[0050] At least one of the additional filter segments
may include at least one sorbent capable of removing at
least one gas phase constituent from mainstream smoke
drawn through the filter. For example, the upstream filter
segment where present preferably includes at least one
sorbent. Preferably, the at least one sorbent in the addi-
tional filter segments is selected from the group consist-
ing of activated carbon, active aluminium, zeolites, sepi-
olites, molecular sieves and silica gel. Alternatively or in
addition to at least one sorbent, at least one of the addi-
tional filter segments may include one or more flavour-
ants, preferably one or more liquid flavourants, to en-
hance flavour delivery to the smoker during smoking.
[0051] Preferably, the flow restriction element and,
where present, the one or more additional filter segments
are circumscribed by a band of plug wrap. The plug wrap
may be substantially air permeable or substantially air
impermeable.

[0052] Preferably, the band of plug wrap is affixed to
the circumferential outer surface of at least a part of the
flow restriction element. Preferably, the band of plug wrap
is affixed to the flow restriction element so as to establish
a substantially air- tight seal at the outer surface of the
flow restriction element. This advantageously prevents
the leakage of the mainstream smoke around the outside
of the flow restriction element during smoking, so that
substantially all of the mainstream smoke is forced
through the one or more orifices in the transverse barrier.
In this way, the flow restriction element can effectively
maintain the desired level of RTD.

[0053] Where the filter additionally comprises one or
more upstream plugs of fibrous filtration material, the
band of plug wrap is preferably affixed to the circumfer-
ential outer surface of each plug.

[0054] Preferably, the plug wrap is formed of a paper
material. However, the plug wrap may alternatively be
formed of a plastic material, for example, a transparent
plastic material. The band of plug wrap may be affixed
to the flow restriction element and any filter plugs using
a suitable adhesive.

[0055] Smoking articles according to the invention
preferably comprise a rod of smokable tobacco material
connected to a filter incorporating the flow restriction el-
ement as described above. The filter may be connected
directly to the tobacco rod such that the end of the filter
abuts the end of the tobacco rod. Alternatively, the filter
may be indirectly connected to the tobacco rod, for ex-
ample, by means of one or more intermediate segments.
Preferably, the rod of smokable tobacco material com-
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prises tobacco circumscribed by a wrapper, more pref-
erably, tobacco cut filler circumscribed by a wrapper.
[0056] In smoking articles according to the invention,
the filter including the flow restriction element is prefer-
ably attached to the rod of tobacco material by a band of
tipping paper.

[0057] Preferably, the overall length of filters of smok-
ing articles according to the present invention is between
about 18 mm and about 36 mm, more preferably about
27 mm. Preferably, the overall length of smoking articles
according to the present invention is between about 70
mm and about 128 mm, more preferably about 84 mm.
Preferably, the external diameter of smoking articles ac-
cording to the invention is between about 5 mm and 8.5
mm, more preferably about 7.9 mm.

[0058] Smoking articles according to the invention may
be packaged in containers, for example in soft packs or
hinge lid packs. The smoking articles within the container
may be wrapped in an inner liner, which may optionally
have a flavourant applied to at least one surface.
[0059] Filters of smoking articles according to the in-
vention may be produced in a continuous method com-
prising the steps of: providing a continuous array of filters
including the flow restriction elements and any additional
upstream or downstream filter segments; wrapping the
continuous array of filters with a continuous sheet of plug
wrap; and cutting the continuous wrapped filter rod to
form individual filters, or multiple filters such a double or
quadruple filters. The individual or multiple wrapped filter
rods are subsequently combined with wrapped rods of
tobacco material in a known process to provide assem-
bled smoking articles.

[0060] The flow restriction elements and any additional
upstream and downstream filter segments can be aligned
and arranged in an appropriate order to form the contin-
uous array of filters using conventional filter making ap-
paratus and techniques. When the flow restriction ele-
ment is asymmetric along its length, it may be necessary
to alternate the direction of the flow restriction elements
so that the correct direction is obtained in all assembled
filters. The continuous wrapped filter rod can be cut in
the appropriate position using conventional cutting ap-
paratus.

[0061] During the production of the filters, a suitable
adhesive is preferably applied to the inner surface of the
plug wrap, the outer surface of the filter components, or
both, so that the plug wrap adheres to the outer circum-
ferential surfaces of the filter components after it has
been wrapped around the continuous array of filters.
[0062] The invention will be further described, by way
of example only, with reference to the accompanying
drawings (not to scale) in which:

Figure 1 shows a perspective view of a smoking ar-
ticle according to the invention, with the tipping paper
and plug wrap partially unwrapped to reveal the in-
ternal components of the filter; and

Figure 2 shows a longitudinal cross section of the
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filter of the smoking article of Figure 1.

[0063] The smoking article 10 shown in Figure 1 com-
prises a cylindricaltobacco rod 12 and a multi-component
filter 14 aligned in end-to-end relationship with the tobac-
corod 12. The tobacco rod 12 comprises a plug of to-
bacco cutfiller circumscribed by a paper wrapper 16. The
filter 14 is attached to the tobacco rod 12 by a band of
tipping paper 18, which circumscribes the filter 14 and
an adjacent portion of the tobacco rod 12.

[0064] The multi-component filter 14 comprises a rod
end filter segment 20 adjacent to and abutting the tobac-
co rod 12, a mouth end filter segment 22 at the mouth
end of the smoking article 10 and a one piece, injection
moulded flow restriction element 24 disposed between
the rod end 20 and mouth end 22 filter segments. The
rod end 20 and mouth end 22 filter segments are each
formed of a plug of cellulose acetate tow. The rod end
20 and mouth end 22 filter segments are spaced apart
from the opposed ends of the flow restriction element 24
by a small distance. The rod end 20 and mouth end 22
filter segments and the flow restriction element 24 are
circumscribed by a band of plug wrap 26.

[0065] The flow restriction element 24 is formed of pol-
yvinyl alcohol which has been blended with an inorganic
filler material and injection moulded to form the flow re-
striction element 24. As shown in Figure 2, the flow re-
striction element 24 includes a central, transverse barrier
28, an integral downstream tubular portion 30 extending
from the downstream side of the barrier 28 and an integral
upstream tubular portion 32 extending from the upstream
side of the barrier 28.

[0066] The inner periphery of the downstream tubular
portion 30 defines a downstream cavity 34 adjacent the
transverse barrier 28, wherein the downstream cavity 34
is integral to the space between the transverse barrier
28 and the second filter segment 22. The inner periphery
of the upstream tubular portion 32 similarly defines an
upstream cavity 36 adjacent the transverse barrier 28 on
the opposite side, wherein the downstream cavity 34 is
integral to the space between the transverse barrier 28
and the first filter segment 20. The tubular portions 30,
32 are of approximately the same length as each other
and both have an external diameter substantially corre-
sponding to the outer diameter of the filter 14. The flow
restriction element 24 is therefore substantially symmet-
rical about the transverse barrier 28.

[0067] The transverse barrier 28 is in the form of a cir-
cular disc having an outer diameter substantially corre-
sponding to the outer diameter of the filter 14. The circular
disc includes a single, central orifice 38 that provides a
passageway between the downstream cavity 34 and the
upstream cavity 36. The orifice is substantially circular in
cross-section and has a diameter of approximately 0.85
mm.

[0068] As shown in Figure 1, the outer circumferential
edges of the transverse barrier 28, the downstream tu-
bular portion 30 and the upstream tubular portion 32 are
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integral such that the outer surface of the flow restriction
element 24 as a whole is substantially cylindrical. The
transverse barrier 28 and the walls of the tubular portions
30, 32 have a thickness of between 0.5 mm and 0.7 mm.
[0069] The plugwrap 26 is affixed to the outer surfaces
of the rod end 20 and mouth end 22 filter segments and
the flow restriction element 24 by means of a suitable
adhesive. A strip of adhesive is also provided along the
inner surface at the edge of the plug wrap 26 in order to
secure the plug wrap 16 in place along the seam, creating
a lap joint.

[0070] A circumferential row of perforations 40 is pro-
vided through the band of tipping paper 18 and the band
of plug wrap 26. The perforations 40 are located at a
position along the filter 14 upstream of the flow restriction
element 24, overlying the rod end filter segment 20. In
use, ventilating air is drawn through the perforations 40
into the filter, where it mixes with mainstream smoke
drawn through the central orifice 38 of the transverse
barrier 28.

[0071] The perforations 40 provide a level of dilution
of the mainstream smoke of approximately 65% when
the perforations are open. This level of dilution will de-
crease if the perforations become at least partially cov-
ered.

[0072] The RTD of the smoking article 10 during smok-
ing with the perforations blocked is within about 60% of
RTD of the smoking article smoking with the perforations
open.

Claims
1. A smoking article comprising:

a tobacco rod; and
a filter connected to the tobacco rod and com-
prising:

a flow restriction element comprising a
transverse barrier having an orifice with a
diameter of at least 0.7 mm; and

a ventilation zone provided at a location
along the filter, upstream of the transverse
barrier of the flow restriction element,

wherein the resistance to draw (RTD) of the smoking
article during smoking with the ventilation zone
blocked is within 60% of the resistance to draw (RTD)
of the smoking article during smoking with the ven-
tilation zone open.

2. A smoking article according to claim 1 wherein the
RTD of the smoking article during smoking with the
ventilation zone blocked is within 40% of the RTD of
the smoking article during smoking with the ventila-
tion zone open.
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A smoking article according to claim 1 or 2 wherein
the RTD of the smoking article during smoking with
the ventilation zone blocked is up to 60% greater
than the RTD of the smoking article during smoking
with the ventilation zone open.

A smoking article according to any preceding claim
wherein the orifice in the transverse barrier of the
flow restriction element has a diameter of less than
1.1 mm.

A smoking article according to any preceding claim
wherein the ventilation zone is provided at a location
along the filter upstream of the flow restriction ele-
ment.

A smoking article according to any preceding claim
wherein the filter further comprises an upstream filter
segment upstream of the flow restriction segment
and wherein the ventilation zone is provided at a lo-
cation along the upstream filter segment.

A smoking article according to any of claims 1 to 4
wherein the flow restriction element comprises a first
upstream tubular portion upstream of the transverse
barrier, the first upstream tubular portion defining a
first upstream cavity, wherein the ventilation zone is
provided at a location along the upstream tubular
portion of the flow restriction element.

A smoking article according to any preceding claim
wherein the ventilation zone provides between 50%
and 80% dilution of the mainstream smoke of the
smoking article during smoking with the ventilation
zone open.

A smoking article according to any preceding claim
wherein the resistance to draw (RTD) of the flow re-
striction elementis between 30 mm WG and 200 mm
WG.

A smoking article according to any preceding claim
wherein the resistance to draw (RTD) of the smoking
article with the ventilation zone open is at least 60
mm WG.

A smoking article according to any preceding claim
wherein the most upstream portion of of the ventila-
tion zone is provided at least 3 mm from the rod end
of the filter, adjacent the tobacco rod.

A smoking article according to any preceding claim
wherein the most downstream portion of the venti-
lation zone is provided at least 3 mm from the trans-
verse barrier of the flow restriction element.

A smoking article according to any preceding claim
wherein the flow restriction element further compris-
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14.

15.

es one or more downstream tubular portions down-
stream of the transverse barrier.

A smoking article according to any preceding claim
wherein the filter further comprises a downstream
filter segment downstream of the flow restriction el-
ement.

A smoking article according to any preceding claim
wherein the orifice is provided substantially centrally
in the transverse barrier.
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