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Description

[0001] The presentinvention relates to a smoking article comprising a heat source and an aerosol-forming substrate
downstream of the heat source.

[0002] A number of smoking articles in which tobacco is heated rather than combusted have been proposed in the
art. One aim of such ’heated’ smoking articles’ is to reduce known harmful smoke constituents of the type produced by
the combustion and pyrolytic degradation of tobacco in conventional cigarettes. In one known type of heated smoking
article, an aerosol is generated by the transfer of heat from a combustible heat source to an aerosol-forming substrate
located downstream of the combustible heat source. During smoking, volatile compounds are released from the aerosol-
forming substrate by heat transfer from the combustible heat source and entrained in air drawn through the smoking
article. As the released compounds cool, they condense to form an aerosol that is inhaled by the user. Typically, air is
drawn into such known heated smoking articles through one or more airflow channels provided through the combustible
heat source and heat transfer from the combustible heat source to the aerosol-forming substrate occurs by convection
and conduction.

[0003] For example, WO-A2-2009/022232 discloses a smoking article comprising a combustible heat source, an
aerosol-forming substrate downstream of the combustible heat source, and a heat-conducting element around and in
direct contact with a rear portion of the combustible heat source and an adjacent front portion of the aerosol-forming
substrate. To provide a controlled amount of convective heating of the aerosol-forming substrate, at least one longitudinal
airflow channel is provided through the combustible heat source.

[0004] DE-A1-102007 026 979 discloses an inhalation device for the inhalation administration of an inhalation mixture
of air and at least one additive material comprising a mouthpiece, an inhalation mixture generator with an air inlet opening
and a heating unit comprising a fuel storage spatially separated from the inhalation mixture generator.

[0005] In known heated smoking articles in which heat transfer from the heat source to the aerosol-forming substrate
occurs primarily by convection, the convective heat transfer and hence the temperature in the aerosol-forming substrate
can vary considerably depending upon the puffing behaviour of the user. As a result, the composition and hence the
sensory properties of the mainstream aerosol inhaled by the user may be disadvantageously highly sensitive to a user’s
puffing regime.

[0006] In known heated smoking articles in which air drawn through the heated smoking article comes into direct
contact with a combustible heat source of the heated smoking article, puffing by a user results in activation of combustion
of the combustible heat source. Intense puffing regimes may therefore lead to sufficiently high convective heat transfer
to cause spikes inthe temperature of the aerosol-forming substrate, disadvantageously leading to pyrolysis and potentially
even localised combustion of the aerosol-forming substrate. As used herein, the term ’spike’ is used to describe a short-
lived increase in the temperature of the aerosol-forming substrate.

[0007] The levels of undesirable pyrolytic and combustion by-products in the mainstream aerosols generated by such
known heated smoking articles may also disadvantageously vary significantly depending upon the particular puffing
regime adopted by the user.

[0008] There remains a need for a heated smoking article comprising a heat source and an aerosol-forming substrate
downstream of the heat source in which spikes in the temperature of the aerosol-forming substrate are avoided under
intense puffing regimes. In particular, there remains a need for a heated smoking article comprising a heat source and
an aerosol-forming substrate downstream of the heat source in which substantially no combustion or pyrolysis of the
aerosol-forming substrate occurs under intense puffing regimes.

[0009] According to the invention there is provided a smoking article having a mouth end and a distal end. The smoking
article comprises: a heat source; an aerosol-forming substrate downstream of the heat source; at least one air inlet
downstream of the aerosol-forming substrate; and an airflow pathway extending between the at least one air inlet and
the mouth end of the smoking article. The airflow pathway comprises a first portion extending longitudinally upstream
from the at least one air inlet towards the aerosol-forming substrate and a second portion extending longitudinally
downstream from the first portion towards the mouth end of the smoking article.

[0010] In use, air is drawn into the first portion of the airflow pathway through the at least one air inlet. The drawn air
passes upstream through the first portion of the airflow pathway towards the aerosol-forming substrate and then down-
stream towards the mouth end of the smoking article through the second portion of the airflow pathway.

[0011] According to the invention there is also provided a method of reducing or eliminating increases in temperature
of an aerosol-forming substrate of a smoking article during puffing. The method comprises providing a smoking article
comprising: a heat source; an aerosol-forming substrate downstream of the heat source; at least one air inlet downstream
of the aerosol-forming substrate; and an airflow pathway extending between the at least one air inlet and the mouth end
of the smoking article. The airflow pathway comprises a first portion extending longitudinally upstream from the at least
one air inlet towards the aerosol-forming substrate and a second portion extending longitudinally downstream from the
first portion towards the mouth end of the smoking article such that, in use, air drawn into the smoking article through
the at least one air inlets passes upstream through the first portion of the airflow pathway towards the aerosol-forming
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substrate and then downstream towards the mouth end of the smoking article through the second portion of the airflow
pathway.

[0012] As used herein, the term ’airflow pathway’ is used to describe a route along which air may be drawn through
the smoking article for inhalation by a user.

[0013] As used herein, the term ’aerosol-forming substrate’ is used to describe a substrate capable of releasing upon
heating volatile compounds, which can form an aerosol. The aerosols generated from aerosol-forming substrates of
smoking articles according to the invention may be visible or invisible and may include vapours (for example, fine particles
of substances, which are in a gaseous state, that are ordinarily liquid or solid at room temperature) as well as gases
and liquid droplets of condensed vapours.

[0014] As used herein, the terms 'upstream’ and *front’, and "downstream’ and ’rear’, are used to describe the relative
positions of components, or portions of components, of the smoking article in relation to the direction in which a user
draws on the smoking article during use thereof. Smoking articles according to the invention comprise a mouth end and
an opposed distal end. In use, a user draws on the mouth end of the smoking article. The mouth end is downstream of
the distal end. The heat source is located at or proximate to the distal end.

[0015] As used herein, the term ’length’ is used to describe the dimension in the longitudinal direction of the smoking
article.

[0016] As used herein, the term ’isolated heat source’ is used to describe a heat source that does not come into direct
contact with air drawn through the smoking article along the airflow pathway.

[0017] As used herein, the term ’direct contact’ is used to describe contact between air drawn through the smoking
article along the airflow pathway and a surface of the heat source.

[0018] As described further below, smoking articles according to the invention may comprise heat sources that are
blind or non-blind.

[0019] As used herein, the term ’blind’ is used to describe a heat source of a smoking article according to the invention
in which air drawn through the smoking article for inhalation by a user does not pass through any airflow channels along
the heat source.

[0020] As used herein, the term 'non-blind’ is used to describe a heat source of a smoking article according to the
invention in which air drawn through the smoking article for inhalation by a user passes through one or more airflow
channels along the heat source.

[0021] As used herein, the term ’airflow channel’ is used to describe a channel extending along the length of a heat
source through which air may be drawn downstream for inhalation by a user.

[0022] In accordance with the invention, during puffing by a user, cool air drawn through the at least one air inlet
downstream of the aerosol-forming substrate and upstream through the first portion of the airflow pathway towards the
aerosol-forming substrate advantageously reduces the temperature of the aerosol-forming substrate of smoking articles
according to the invention. This substantially prevents or inhibits spikes in the temperature of the aerosol-forming substrate
during puffing by a user.

[0023] As used herein, the term ’cool air’ is used to describe ambient air that is not significantly heated by the heat
source upon puffing by a user.

[0024] By preventing or inhibiting spikes in the temperature of the aerosol-forming substrate, the inclusion of an airflow
pathway extending between at least one air inlet downstream of the aerosol-forming substrate and the mouth end of the
smoking article, wherein the airflow pathway comprises a first portion extending longitudinally upstream from the at least
one air inlet towards the aerosol-forming substrate and a second portion extending longitudinally downstream from the
first portion towards the mouth end of the smoking article, advantageously helps to avoid or reduce combustion or
pyrolysis of the aerosol-forming substrate of smoking articles according to the invention under intense puffing regimes.
In addition, the inclusion of such an airflow pathway advantageously helps to minimise or reduce the impact of a user’s
puffing regime on the composition of the mainstream aerosol of smoking articles according to the invention.

[0025] Preferably, the first portion of the airflow pathway extends longitudinally upstream from the at least one air inlet
to at least proximate the aerosol-forming substrate. More preferably, the first portion of the airflow pathway extends
longitudinally upstream from the at least one air inlet to the aerosol-forming substrate.

[0026] Preferably, the second portion of the airflow pathway extends longitudinally downstream from at least proximate
the aerosol-forming substrate towards the mouth end of the smoking article. More preferably, the second portion of the
airflow pathway extends longitudinally downstream from the aerosol-forming substrate towards the mouth end of the
smoking article.

[0027] In certain embodiments, the second portion of the airflow pathway may extend longitudinally downstream from
within the aerosol-forming substrate towards the mouth end of the smoking article.

[0028] In one preferred embodiment, the first portion of the airflow pathway extends longitudinally upstream from the
at least one air inlet to the aerosol-forming substrate and the second portion of the airflow pathway extends longitudinally
downstream from the aerosol-forming substrate towards the mouth end of the smoking article.

[0029] In another preferred embodiment, the first portion of the airflow pathway extends longitudinally upstream from
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the at least one air inlet to the aerosol-forming substrate and the second portion of the airflow pathway extends longi-
tudinally downstream from within the aerosol-forming substrate towards the mouth end of the smoking article.

[0030] In use, an aerosol is generated by the transfer of heat from the heat source to the aerosol-forming substrate
of smoking articles according to the invention. By adjusting the position of the upstream end of the second portion of
the airflow pathway relative to the aerosol-forming substrate, it is possible to control the location at which the aerosol
exits the aerosol-forming substrate. This advantageously allows the smoking articles according to the invention to be
produced having desired aerosol deliveries.

[0031] In preferred embodiments, air drawn into the first portion of the airflow pathway through the at least one air
inlet passes upstream through the first portion of the airflow pathway to the aerosol-forming substrate, through the
aerosol-forming substrate and then downstream towards the mouth end of the smoking article through the second portion
of the airflow pathway.

[0032] In one preferred embodiment, the first portion of the airflow pathway and the second portion of the airflow
pathway are concentric. However, it will be appreciated that in other embodiments the first portion of the airflow pathway
and the second portion of the airflow pathway may be non- concentric. For example, the first portion of the airflow pathway
and the second portion of the airflow pathway may be parallel and non-concentric.

[0033] Where the first portion of the airflow pathway and the second portion of the airflow pathway are concentric,
preferably the first portion of the airflow pathway surrounds the second portion of the airflow pathway. However, it will
be appreciated that in other embodiments the second portion of the airflow pathway may surround the first portion of
the airflow pathway.

[0034] In one particularly preferred embodiment the first portion of the airflow pathway and the second portion of the
airflow pathway are concentric, the second portion of the airflow pathway is disposed substantially centrally within the
smoking article and the first portion of the airflow pathway surrounds the second portion of the airflow pathway. This
arrangement is particularly advantageous where smoking articles according to the invention further comprise a heat-
conducting element around and in direct contact with a rear portion of the heat source and an adjacent front portion of
the aerosol-forming substrate.

[0035] The first portion of the airflow pathway and the second portion of the airflow pathway may be of substantially
constant transverse cross-section. For example, where the first portion of the airflow pathway and the second portion
of the airflow pathway are concentric, one of the first portion of the airflow pathway and the second portion of the airflow
pathway may be of substantially constant circular cross-section and the other of the first portion of the airflow pathway
and the second portion of the airflow pathway may be of substantially constant annular cross-section.

[0036] Alternatively, one or both of the first portion of the airflow pathway and the second portion of the airflow pathway
may be of non-constant cross-section. For example, the first portion of the airflow pathway may be tapered such that
the transverse cross-section of the first portion of the airflow pathway increases or decreases as the first portion of the
airflow pathway extends upstream. Alternatively or in addition, the second portion of the airflow pathway may be tapered
such thatthe transverse cross-section of the second portion of the airflow pathway increases or decreases as the second
portion of the airflow pathway extends downstream.

[0037] Inone preferred embodiment, the transverse cross-section of the first portion of the airflow pathway increases
as the first portion of the airflow pathway extends upstream and the transverse cross-section of the second portion of
the airflow pathway increases as the second portion of the airflow pathway extends downstream.

[0038] Preferably, smoking articles according to the invention comprise an outer wrapper that circumscribes at least
a rear portion of the heat source, the aerosol-forming substrate and any other components of the smoking article down-
stream of the aerosol-forming substrate. Preferably, the outer wrapper is substantially airimpermeable. Smoking articles
according to the invention may comprise outer wrappers formed from any suitable material or combination of materials.
Suitable materials are well known in the art and include, but are not limited to, cigarette paper. The outer wrapper should
grip the heat source and aerosol-forming substrate of the smoking article when the smoking article is assembled.
[0039] The at least one air inlet downstream of the aerosol-forming substrate for drawing air into the first portion of
the airflow pathway is provided in the outer wrapper and any other materials circumscribing components of smoking
articles according to the invention through which air may be drawn into the first portion of the airflow pathway. As used
herein, the term ’air inlet’ is used to describe one or more holes, slits, slots or other apertures in the outer wrapper and
any other materials circumscribing components of smoking articles according to the invention downstream of the aerosol-
forming substrate through which air may be drawn into the first portion of the airflow pathway.

[0040] The number, shape, size and location of the air inlets may be appropriately adjusted to achieve a good smoking
performance.

[0041] Preferably smoking articles according to the invention comprise an airflow directing element downstream of
the aerosol-forming substrate. The airflow directing element defines the first portion of the airflow pathway and the
second portion of the airflow pathway. The at least one air inlet is provided between a downstream end of the aerosol-
forming substrate and a downstream end of the airflow directing element.

[0042] Theairflow directing element may abut the aerosol-forming substrate. Alternatively, the airflow directing element
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may extend into the aerosol-forming substrate. For example, in certain embodiments the airflow directing element may
extend a distance of up to 0.5L into the aerosol-forming substrate, where L is the length of the aerosol-forming substrate.
[0043] The airflow directing element may have a length of between about 7 mm and about 50 mm, for example a
length of between about 10 mm and about 45 mm or of between about 15 mm and about 30 mm. The airflow directing
element may have other lengths depending upon the desired overall length of the smoking article, and the presence
and length of other components within the smoking article.

[0044] The airflow directing element may comprise an open-ended, substantially airimpermeable hollow body. In such
embodiments, the exterior of the open-ended, substantially air impermeable hollow body defines one of the first portion
of the airflow pathway and the second portion of the airflow pathway and the interior of the open-ended, substantially
air impermeable hollow body defines the other of the first portion of the airflow pathway and the second portion of the
airflow pathway.

[0045] The substantially air impermeable hollow body may be formed from one or more suitable air impermeable
materials that are substantially thermally stable at the temperature of the aerosol generated by the transfer of heat from
the heat source to the aerosol-forming substrate. Suitable materials are known in the art and include, but are not limited
to, cardboard, plastic, ceramic and combinations thereof.

[0046] Preferably, the exterior of the open-ended, substantially air impermeable hollow body defines the first portion
of the airflow pathway and the interior of the open-ended, substantially air impermeable hollow body defines the second
portion of the airflow pathway.

[0047] In one preferred embodiment, the open-ended, substantially air impermeable hollow body is a cylinder, pref-
erably a right circular cylinder.

[0048] In another preferred embodiment, the open-ended, substantially air impermeable hollow body is a truncated
cone, preferably a truncated right circular cone.

[0049] The open-ended, substantially air impermeable hollow body may have a length of between about 7 mm and
about 50 mm, for example a length of between about 10 mm and about 45 mm or between about 15 mm and about 30
mm. The open-ended, substantially air impermeable hollow body may have other lengths depending upon the desired
overall length of the smoking article, and the presence and length of other components within the smoking article.
[0050] Where the open-ended, substantially air impermeable hollow body is a cylinder, the cylinder may have a
diameter of between about 2 mm and about 5 mm, for example a diameter of between about 2.5 mm and about 4.5 mm.
The cylinder may have other diameters depending upon the desired overall diameter of the smoking article.

[0051] Where the open-ended, substantially air impermeable hollow body is a truncated cone, the upstream end of
the truncated cone may have a diameter of between about 2 mm and about 5 mm, for example a diameter of between
about 2.5 mm and about 4.5 mm. The upstream end of the truncated cone may have other diameters depending upon
the desired overall diameter of the smoking article

[0052] Where the open-ended, substantially air impermeable hollow body is a truncated cone, the downstream end
of the truncated cone may have a diameter of between about 5 mm and about @ mm, for example of between about 7
mm and about 8 mm. The downstream end of the truncated cone may have other diameters depending upon the desired
overall diameter of the smoking article. Preferably, the downstream end of the truncated cone is of substantially the
same diameter as the aerosol-forming substrate.

[0053] The open-ended, substantially air impermeable hollow body may abut the aerosol-forming substrate. Alterna-
tively, the open-ended, substantially air impermeable hollow body may extend into the aerosol-forming substrate. For
example, in certain embodiments the open-ended, substantially air impermeable hollow body may extend a distance of
up to 0.5L into the aerosol-forming substrate, where L is the length of the aerosol-forming substrate.

[0054] The upstream end of the substantially air impermeable hollow body is of reduced diameter compared to the
aerosol-forming substrate.

[0055] In certain embodiments, the downstream end of the substantially air impermeable hollow body is of reduced
diameter compared to the aerosol-forming substrate.

[0056] In other embodiments, the downstream end of the substantially air impermeable hollow body is of substantially
the same diameter as the aerosol-forming substrate.

[0057] Where the downstream end of the substantially airimpermeable hollow body is of reduced diameter compared
to the aerosol-forming substrate, the substantially air impermeable hollow body may be circumscribed by a substantially
airimpermeable seal. In such embodiments, the substantially airimpermeable seal is located downstream of the at least
one air inlet. The substantially air impermeable seal may be of substantially the same diameter as the aerosol-forming
substrate. For example, in some embodiments the downstream end of the substantially air impermeable hollow body
may be circumscribed by a substantially impermeable plug or washer of substantially the same diameter as the aerosol-
forming substrate.

[0058] The substantially air impermeable seal may be formed from one or more suitable air impermeable materials
that are substantially thermally stable at the temperature of the aerosol generated by the transfer of heat from the heat
source to the aerosol-forming substrate. Suitable materials are known in the art and include, but are not limited to,
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cardboard, plastic, wax, silicone, ceramic and combinations thereof.

[0059] At least a portion of the length of the open-ended, substantially air impermeable hollow body may be circum-
scribed by an air permeable diffuser. The air permeable diffuser may be of substantially the same diameter as the
aerosol-forming substrate. The air permeable diffuser may be formed from one or more suitable air permeable materials
that are substantially thermally stable at the temperature of the aerosol generated by the transfer of heat from the heat
source to the aerosol-forming substrate. Suitable air permeable materials are known in the art and include, but are not
limited to, porous materials such as, for example, cellulose acetate tow, cotton, open-cell ceramic and polymer foams,
tobacco material and combinations thereof. In certain preferred embodiments, the air permeable diffuser comprises a
substantially homogeneous, air permeable porous material.

[0060] In one preferred embodiment, the airflow directing element comprises an open ended, substantially air imper-
meable, hollow tube of reduced diameter compared to the aerosol-forming substrate and an annular substantially air
impermeable seal of substantially the same outer diameter as the aerosol-forming substrate, which circumscribes the
hollow tube downstream of the at least one air inlet.

[0061] In this embodiment, the volume bounded radially by the exterior of the hollow tube and an outer wrapper of the
smoking article defines the first portion of the airflow pathway that extends longitudinally upstream from the at least one
air inlet towards the aerosol-forming substrate and the volume bounded radially by the interior of the hollow tube defines
the second portion of the airflow pathway that extends longitudinally downstream towards the mouth end of the smoking
article.

[0062] The airflow directing element may further comprise an inner wrapper, which circumscribes the hollow tube and
the annular substantially air impermeable seal.

[0063] In this embodiment, the volume bounded radially by the exterior of the hollow tube and the inner wrapper of
the airflow directing element defines the first portion of the airflow pathway that extends longitudinally upstream from
the at least one air inlet towards the aerosol-forming substrate and the volume bounded by the interior of the hollow tube
defines the second portion of the airflow pathway that extends longitudinally downstream towards the mouth end of the
smoking article.

[0064] The open upstream end of the hollow tube may abut a downstream end of the aerosol-forming substrate.
Alternatively, the open upstream end of the hollow tube may be inserted or otherwise extend into the downstream end
of the aerosol-forming substrate.

[0065] The airflow directing element may further comprise an annular air permeable diffuser of substantially the same
outer diameter as the aerosol-forming substrate, which circumscribes at least a portion of the length of the hollow tube
upstream of the annular substantially air impermeable seal. For example, the hollow tube may be at least partially
embedded in a plug of cellulose acetate tow.

[0066] Where the airflow directing element further comprises an inner wrapper, the inner wrapper may circumscribe
the hollow tube, the annular substantially air impermeable seal and the annular air permeable diffuser.

[0067] In use, when a user draws on the mouth end of the smoking article, cool air is drawn into the smoking article
through the at least one air inlet downstream of the aerosol-forming substrate. The drawn air passes upstream to the
aerosol-forming substrate along the first portion of the airflow pathway between the exterior of the hollow tube and the
outer wrapper of the smoking article or inner wrapper of the airflow directing element. The drawn air passes through the
aerosol-forming substrate and then passes downstream along the second portion of the airflow pathway through the
interior of the hollow tube towards the mouth end of the smoking article for inhalation by the user.

[0068] Where the airflow directing element comprises an annular air permeable diffuser, the drawn air passes through
the annular air permeable diffuser as it passes upstream along the first portion of the airflow pathway towards the aerosol-
forming substrate.

[0069] In another preferred embodiment, the airflow directing element comprises an open ended, substantially air
impermeable, truncated hollow cone having an upstream end of reduced diameter compared to the aerosol-forming
substrate and a downstream end of substantially the same diameter as the aerosol-forming substrate.

[0070] In this embodiment, the volume bounded radially by the exterior of the truncated hollow cone and an outer
wrapper of the smoking article defines the first portion of the airflow pathway that extends longitudinally upstream from
the at least one air inlet towards the aerosol-forming substrate and the volume bounded radially by the interior of the
truncated hollow cone defines the second portion of the airflow pathway that extends longitudinally downstream towards
the mouth end of the smoking article.

[0071] The open upstream end of the truncated hollow cone may abut a downstream end of the aerosol-forming
substrate. Alternatively, the open upstream end of the truncated hollow cone may be inserted or otherwise extend into
the downstream end of the aerosol-forming substrate.

[0072] The airflow directing element may further comprise an annular air permeable diffuser of substantially the same
outer diameter as the aerosol-forming substrate, which circumscribes at least a portion of the length of the truncated
hollow cone. For example, the truncated hollow cone may be at least partially embedded in a plug of cellulose acetate tow.
[0073] In use, when a user draws on the mouth end of the smoking article, cool air is drawn into the smoking article
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through the at least one air inlet downstream of the aerosol-forming substrate. The drawn air passes upstream to the
aerosol-forming substrate along the first portion of the airflow pathway between the outer wrapper of the smoking article
and the exterior of the truncated hollow cone of the airflow directing element. The drawn air passes through the aerosol-
forming substrate and then passes downstream along the second portion of the airflow pathway through the interior of
the truncated hollow cone towards the mouth end of the smoking article for inhalation by the user.

[0074] Where the airflow directing element comprises an annular air permeable diffuser, the drawn air passes through
the annular air permeable diffuser as it passes upstream along the first portion of the airflow pathway towards the aerosol-
forming substrate.

[0075] Smoking articles according to the invention may comprise at least one additional air inlet.

[0076] Forexample, smoking articles according to the invention may comprise at least one additional air inlet between
a downstream end of the heat source and an upstream end of the aerosol-forming substrate. In such embodiments,
when a user puffs on the mouth end of the smoking article cool air is also drawn into the smoking article through the at
least one additional air inlet between the downstream end of the heat source and the upstream end of the aerosol-
forming substrate. The air drawn through the at least one additional air inlet passes downstream through the aerosol-
forming substrate and then downstream towards the mouth end of the smoking article through the second portion of the
airflow pathway.

[0077] Alternatively or in addition, smoking articles according to the invention may comprise at least one additional
air inlet about the periphery of the aerosol-forming substrate. In such embodiments, when a user puffs on the mouth
end of the smoking article cool air is also drawn into the aerosol-forming substrate through the at least one additional
air inlet about the periphery of the aerosol-forming substrate. The air drawn through the at least one additional air inlet
passes downstream through the aerosol-forming substrate and then downstream towards the mouth end of the smoking
article through the second portion of the airflow pathway.

[0078] The heat source may be a combustible heat source, a chemical heat source, an electrical heat source a heat
sink or any combination thereof.

[0079] Preferably, the heat source is a combustible heat source. More preferably, the combustible heat source is a
carbonaceous heat source. As used herein, the term ’carbonaceous’ is used to describe a combustible heat source
comprising carbon.

[0080] Preferably, combustible carbonaceous heat sources for use in smoking articles according to the invention have
a carbon content of at least about 35 percent, more preferably of at least about 40 percent, most preferably of at least
about 45 percent by dry weight of the combustible heat source.

[0081] In some embodiments, combustible heat sources according to the invention are combustible carbon-based
heat sources. As used herein, the term ’carbon-based heat source’ is used to describe a heat source comprised primarily
of carbon.

[0082] Combustible carbon-based heat sources for use in smoking articles according to the invention may have a
carbon content of at least about 50 percent, preferably of at least about 60 percent, more preferably of at least about
70 percent, most preferably of at least about 80 percent by dry weight of the combustible carbon-based heat source.
[0083] Smoking articles according to the invention may comprise combustible carbonaceous heat sources formed
from one or more suitable carbon-containing materials.

[0084] If desired, one or more binders may be combined with the one or more carbon-containing materials. Preferably,
the one or more binders are organic binders. Suitable known organic binders, include but are not limited to, gums (for
example, guar gum), modified celluloses and cellulose derivatives (for example, methyl cellulose, carboxymethyl cellu-
lose, hydroxypropyl cellulose and hydroxypropyl methylcellulose) flour, starches, sugars, vegetable oils and combinations
thereof.

[0085] Inone preferred embodiment, the combustible heat source is formed from a mixture of carbon powder, modified
cellulose, flour and sugar.

[0086] Instead of, or in addition to one or more binders, combustible heat sources for use in smoking articles according
to the invention may comprise one or more additives in order to improve the properties of the combustible heat source.
Suitable additives include, but are not limited to, additives to promote consolidation of the combustible heat source (for
example, sintering aids), additives to promote ignition of the combustible heat source (for example, oxidisers such as
perchlorates, chlorates, nitrates, peroxides, permanganates, zirconium and combinations thereof), additives to promote
combustion of the combustible heat source (for example, potassium and potassium salts, such as potassium citrate)
and additives to promote decomposition of one or more gases produced by combustion of the combustible heat source
(for example catalysts, such as CuO, Fe,O5 and Al,O3).

[0087] Inone preferred embodiment, the combustible heat source is a cylindrical combustible heat source comprising
carbon and at least one ignition aid, the cylindrical combustible heat source having a front end face (that is, upstream
end face) and an opposed rear face (that is, downstream end face), wherein at least part of the cylindrical combustible
heat source between the front face and the rear face is wrapped in a combustion resistant wrapper and wherein upon
ignition of the front face of the cylindrical combustible heat source the rear face of the cylindrical combustible heat source
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increases in temperature to a first temperature and wherein during subsequent combustion of the cylindrical combustible
heat source the rear face of the cylindrical combustible heat source maintains a second temperature lower than the first
temperature. Preferably, the at least one ignition aid is present in an amount of at least about 20 percent by dry weight
of the combustible heat source. Preferably, the combustion resistant wrapper is one or both of heat conducting and
substantially oxygen impermeable.

[0088] As used herein, the term ’ignition aid’ is used to denote a material that releases one or both of energy and
oxygen during ignition of the combustible heat source, where the rate of release of one or both of energy and oxygen
by the material is not ambient oxygen diffusion limited. In other words, the rate of release of one or both of energy and
oxygen by the material during ignition of the combustible heat source is largely independent of the rate at which ambient
oxygen can reach the material. As used herein, the term ’ignition aid’ is also used to denote an elemental metal that
releases energy during ignition of the combustible heat source, wherein the ignition temperature of the elemental metal
is below about 500 °C and the heat of combustion of the elemental metal is at least about 5 kJ/g.

[0089] Asused herein, the term ’ignition aid’ does not include alkali metal salts of carboxylic acids (such as alkali metal
citrate salts, alkali metal acetate salts and alkali metal succinate salts), alkali metal halide salts (such as alkali metal
chloride salts), alkali metal carbonate salts or alkali metal phosphate salts, which are believed to modify carbon com-
bustion. Even when present in a large amount relative to the total weight of the combustible heat source, such alkali
metal burn salts do not release enough energy during ignition of a combustible heat source to produce an acceptable
aerosol during early puffs.

[0090] Examples of suitable oxidizing agents include, but are not limited to: nitrates such as, for example, potassium
nitrate, calcium nitrate, strontium nitrate, sodium nitrate, barium nitrate, lithium nitrate, aluminium nitrate and iron nitrate;
nitrites; other organic and inorganic nitro compounds; chlorates such as, for example, sodium chlorate and potassium
chlorate; perchlorates such as, for example, sodium perchlorate; chlorites; bromates such as, for example, sodium
bromate and potassium bromate; perbromates; bromites; borates such as, for example, sodium borate and potassium
borate; ferrates such as, for example, barium ferrate; ferrites; manganates such as, for example, potassium manganate;
permanganates such as, for example, potassium permanganate; organic peroxides such as, for example, benzoyl
peroxide and acetone peroxide; inorganic peroxides such as, for example, hydrogen peroxide, strontium peroxide,
magnesium peroxide, calcium peroxide, barium peroxide, zinc peroxide and lithium peroxide; superoxides such as, for
example, potassium superoxide and sodium superoxide; iodates; periodates; iodites; sulphates; sulfites; other sulfoxides;
phosphates; phospinates; phosphites; and phosphanites.

[0091] While advantageously improving the ignition and combustion properties of the combustible heat source, the
inclusion of ignition and combustion additives can give rise to undesirable decomposition and reaction products during
use of the smoking article. For example, decomposition of nitrates included in the combustible heat source to aid ignition
thereof can result in the formation of nitrogen oxides. In addition, the inclusion of oxidisers, such as nitrates or other
additives to aid ignition can result in generation of hot gases and high temperatures in the combustible heat source
during ignition of the combustible heat source.

[0092] In smoking articles according to the invention the heat source is preferably isolated from all airflow pathways
along which air may be drawn through the smoking article for inhalation by a user such that, in use, air drawn through
the smoking article does not directly contact the heat source.

[0093] In embodiments where the heat source is a combustible heat source, isolation of the combustible heat source
from air drawn through the smoking article advantageously substantially prevents or inhibits combustion and decompo-
sition products and other materials formed during ignition and combustion of the combustible heat source of smoking
articles according to the invention from entering air drawn through the smoking articles.

[0094] Isolation of the combustible heat source from air drawn through the smoking article also advantageously sub-
stantially prevents or inhibits activation of combustion of the combustible heat source of smoking articles according to
the invention during puffing by a user. This substantially prevents or inhibits spikes in the temperature of the aerosol-
forming substrate during puffing by a user.

[0095] By preventing or inhibiting activation of combustion of the combustible heat source, and so preventing or
inhibiting excess temperature increases in the aerosol-forming substrate, combustion or pyrolysis of the aerosol-forming
substrate of smoking articles according to the invention under intense puffing regimes may be advantageously avoided.
In addition, the impact of a user’s puffing regime on the composition of the mainstream aerosol of smoking articles
according to the invention may be advantageously minimised or reduced.

[0096] Isolation of the heat source from the air drawn through the smoking article isolates the heat source from the
aerosol-forming substrate. Isolation of the heat source from the aerosol-forming substrate may advantageously sub-
stantially prevent or inhibit migration of components of the aerosol-forming substrate of smoking articles according to
the invention to the heat source during storage of the smoking articles.

[0097] Alternatively or in addition, isolation of the heat source from the air drawn through the smoking article may
advantageously substantially prevent or inhibit migration of components of the aerosol-forming substrate of smoking
articles according to the invention to the heat source during use of the smoking articles.
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[0098] As described further below, isolation of the heat source from air drawn through the smoking article and the
aerosol-forming substrate is particularly advantageous where the aerosol-forming substrate comprises at least one
aerosol-former.

[0099] In embodiments where the heat source is a combustible heat source, to isolate the combustible heat source
from air drawn through the smoking article, smoking articles according to the invention may comprise a non-combustible,
substantially air impermeable, barrier between a downstream end of the combustible heat source and an upstream end
of the aerosol-forming substrate.

[0100] As used herein, the term 'non-combustible’ is used to describe a barrier that is substantially non-combustible
at temperatures reached by the combustible heat source during combustion or ignition thereof.

[0101] The barrier may abut one or both of the downstream end of the combustible heat source and the upstream end
of the aerosol-forming substrate.

[0102] The barrier may be adhered or otherwise affixed to one or both of the downstream end of the combustible heat
source and the upstream end of the aerosol-forming substrate.

[0103] In some embodiments, the barrier comprises a barrier coating provided on a rear face of the combustible heat
source. In such embodiments, preferably the barrier comprises a barrier coating provided on at least substantially the
entire rear face of the combustible heat source. More preferably, the barrier comprises a barrier coating provided on the
entire rear face of the combustible heat source.

[0104] As used herein, the term ’coating’ is used to describe a layer of material that covers and is adhered to the
combustible heat source.

[0105] The barrier may advantageously limit the temperature to which the aerosol-forming substrate is exposed during
ignition or combustion of the combustible heat source, and so help to avoid or reduce thermal degradation or combustion
of the aerosol-forming substrate during use of the smoking article. This is particularly advantageous where the combustible
heat source comprises one or more additives to aid ignition of the combustible heat source.

[0106] Depending upon the desired characteristics and performance of the smoking article, the barrier may have a
low thermal conductivity or a high thermal conductivity. In certain embodiments, the barrier may be formed from material
having a bulk thermal conductivity of between about 0.1 W per metre Kelvin (W/(m-K)) and about 200 W per metre Kelvin
(W/(m-K)) at 23°C and arelative humidity of 50% as measured using the modified transient plane source (MTPS) method.
[0107] The thickness of the barrier may be appropriately adjusted to achieve good smoking performance. In certain
embodiments, the barrier may have a thickness of between about 10 microns and about 500 microns.

[0108] The barrier may be formed from one or more suitable materials that are substantially thermally stable and non-
combustible at temperatures achieved by the combustible heat source during ignition and combustion. Suitable materials
are known in the art and include, but are not limited to, clays (such as, for example, bentonite and kaolinite), glasses,
minerals, ceramic materials, resins, metals and combinations thereof.

[0109] Preferred materials from which the barrier may be formed include clays and glasses. More preferred materials
from which the barrier may be formed include copper, aluminium, stainless steel, alloys, alumina (Al,O,), resins, and
mineral glues.

[0110] Inone embodiment, the barrier comprises a clay coating comprising a 50/50 mixture of bentonite and kaolinite
provided on the rear face of the combustible heat source. In one more preferred embodiment, the barrier comprises an
aluminium coating provided on a rear face of the combustible heat source. In another preferred embodiment, the barrier
comprises a glass coating, more preferably a sintered glass coating, provided on a rear face of the combustible heat
source.

[0111] Preferably, the barrier has a thickness of at least about 10 microns. Due to the slight permeability of clays to
air, in embodiments where the barrier comprises a clay coating provided on the rear face of the combustible heat source
the clay coating more preferably has a thickness of at least about 50 microns, and most preferably of between about 50
microns and about 350 microns. In embodiments where the barrier is formed from one or more materials that are more
impervious to air, such as aluminium, the barrier may be thinner, and generally will preferably have a thickness of less
than about 100 microns, and more preferably of about 20 microns. In embodiments where the barrier comprises a glass
coating provided on the rear face of the combustible heat source, the glass coating preferably has a thickness of less
than about 200 microns. The thickness of the barrier may be measured using a microscope, a scanning electron micro-
scope (SEM) or any other suitable measurement methods known in the art.

[0112] Where the barrier comprises a barrier coating provided on a rear face of the combustible heat source, the
barrier coating may be applied to cover and adhere to the rear face of the combustible heat source by any suitable
methods known in the art including, but not limited to, spray-coating, vapour deposition, dipping, material transfer (for
example, brushing or gluing), electrostatic deposition or any combination thereof.

[0113] For example, the barrier coating may be made by pre-forming a barrier in the approximate size and shape of
the rear face of the combustible heat source, and applying it to the rear face of the combustible heat source to cover
and adhere to at least substantially the entire rear face of the combustible heat source. Alternatively, the barrier coating
may be cut or otherwise machined after it is applied to the rear face of the combustible heat source. In one preferred
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embodiment, aluminium foil is applied to the rear face of the combustible heat source by gluing or pressing it to the
combustible heat source, and is cut or otherwise machined so that the aluminium foil covers and adheres to at least
substantially the entire rear face of the combustible heat source, preferably to the entire rear face of the combustible
heat source.

[0114] In another preferred embodiment, the barrier coating is formed by applying a solution or suspension of one or
more suitable coating materials to the rear face of the combustible heat source. For example, the barrier coating may
be applied to the rear face of the combustible heat source by dipping the rear face of the combustible heat source in a
solution or suspension of one or more suitable coating materials or by brushing or spray-coating a solution or suspension
or electrostatically depositing a powder or powder mixture of one or more suitable coating materials onto the rear face
of the combustible heat source. Where the barrier coating is applied to the rear face of the combustible heat source by
electrostatically depositing a powder or powder mixture of one or more suitable coating materials onto the rear face of
the combustible heat source, the rear face of the combustible heat source is preferably pre-treated with water glass
before electrostatic deposition. Preferably, the barrier coating is applied by spray-coating.

[0115] The barrier coating may be formed through a single application of a solution or suspension of one or more
suitable coating materials to the rear face of the combustible heat source. Alternatively, the barrier coating may be
formed through multiple applications of a solution or suspension of one or more suitable coating materials to the rear
face of the combustible heat source. For example, the barrier coating may be formed through one, two, three, four, five,
six, seven or eight successive applications of a solution or suspension of one or more suitable coating materials to the
rear face of the combustible heat source.

[0116] Preferably, the barrier coating is formed through between one and ten applications of a solution or suspension
of one or more suitable coating materials to the rear face of the combustible heat source.

[0117] After application of the solution or suspension of one or more coating materials to the rear face thereof, the
combustible heat source may be dried to form the barrier coating.

[0118] Where the barrier coating is formed through multiple applications of a solution or suspension of one or more
suitable coating materials to the rear face thereof, the combustible heat source may need to be dried between successive
applications of the solution or suspension.

[0119] Alternatively or in addition to drying, after application of a solution or suspension of one or more coating materials
to the rear face of the combustible heat source, the coating material on the combustible heat source may be sintered in
order to form the barrier coating. Sintering of the barrier coating is particularly preferred where the barrier coating is a
glass or ceramic coating. Preferably, the barrier coating is sintered at a temperature of between about 500°C and about
900°C, and more preferably at about 700°C.

[0120] In certain embodiments, smoking articles according to the invention may comprise heat sources that do not
comprise any airflow channels. The heat sources of smoking articles according to such embodiments are referred to
herein as blind heat sources.

[0121] In smoking articles according to the invention comprising blind heat sources, heat transfer from the heat source
to the aerosol-forming substrate occurs primarily by conduction and heating of the aerosol-forming substrate by con-
vection is minimised or reduced. This advantageously helps to minimise or reduce the impact of a user’s puffing regime
on the composition of the mainstream aerosol of smoking articles according to the invention comprising blind heat sources.
[0122] Itwillbe appreciated thatsmoking articles according to the invention may comprise blind heat sources comprising
one or more closed or blocked passageways through which air may not be drawn for inhalation by a user. For example,
smoking articles according to the invention may comprise blind combustible heat sources comprising one or more closed
passageways that extend from an upstream end face of the combustible heat source only part way along the length of
the combustible heat source.

[0123] In such embodiments, the inclusion of one or more closed air passageways increases the surface area of the
combustible heat source that is exposed to oxygen from the air and may advantageously facilitate ignition and sustained
combustion of the combustible heat source.

[0124] In other embodiments, smoking articles according to the invention may comprise heat sources comprising one
or more airflow channels. The heat sources of smoking articles according to such embodiments are referred to herein
as non-blind heat sources.

[0125] Insmoking articles according to the invention comprising non-blind heat sources, heating of the aerosol-forming
substrate occurs by conduction and convection. In use, when a user puffs on a smoking article according to the invention
comprising a non-blind heat source air is drawn downstream through the one or more airflow channels along the heat
source. The drawn air passes through the aerosol-forming substrate and then downstream towards the mouth end of
the smoking article through the second portion of the airflow pathway.

[0126] Smoking articles according to the invention may comprise non-blind heat sources comprising one or more
enclosed airflow channels along the heat source.

[0127] As used herein, the term ’enclosed’ is used to describe airflow channels that are surrounded by the heat source
along their length.

10



10

15

20

25

30

35

40

45

50

55

EP 2 814 345 B1

[0128] For example, smoking articles according to the invention may comprise non-blind combustible heat sources
comprising one or more enclosed airflow channels that extend through the interior of the combustible heat source along
the entire length of the combustible heat source.

[0129] Alternatively or in addition, smoking articles according to the invention may comprise non-blind heat sources
comprising one or more non-enclosed airflow channels along the combustible heat source.

[0130] For example, smoking articles according to the invention may comprise non-blind combustible heat sources
comprising one or more non-enclosed airflow channels that extend along the exterior of the combustible heat source
along at least a downstream portion of the length of the combustible heat source.

[0131] In certain embodiments, smoking articles according to the invention may comprise non-blind heat sources
comprising one, two or three airflow channels. In certain preferred embodiments, smoking articles according to the
invention comprise non-blind combustible heat sources comprising a single airflow channel extending through the interior
of the combustible heat source. In certain particularly preferred embodiments, smoking articles according to the invention
comprise non-blind combustible heat sources comprising a single substantially central or axial airflow channel extending
through the interior of the combustible heat source. In such embodiments, the diameter of the single airflow channel is
preferably between about 1.5 mm and about 3 mm.

[0132] Where smoking articles according to the invention comprise a barrier comprising a barrier coating provided on
a rear face of a non-blind combustible heat source comprising one or more airflow channels along the combustible heat
source, the barrier coating should allow air to be drawn downstream through the one or more airflow channels.

[0133] Where smoking articles according to the invention comprise non-blind combustible heat sources, the smoking
articles may further comprise a non-combustible, substantially air impermeable, barrier between the combustible heat
source and the one or more airflow channels to isolate the non-blind combustible heat source from air drawn through
the smoking article.

[0134] In some embodiments, the barrier may be adhered or otherwise affixed to the combustible heat source.
[0135] Preferably, the barrier comprises a barrier coating provided on an inner surface of the one or more airflow
channels. More preferably, the barrier comprises a barrier coating provided on at least substantially the entire inner
surface of the one or more airflow channels. Most preferably, the barrier comprises a barrier coating provided on the
entire inner surface of the one or more airflow channels.

[0136] Alternatively, the barrier coating may be provided by insertion of a liner into the one or more airflow channels.
For example, where smoking articles according to the invention comprise non-blind combustible heat sources comprising
one or more airflow channels that extend through the interior of the combustible heat source, a non-combustible, sub-
stantially air impermeable hollow tube may be inserted into each of the one or more airflow channels.

[0137] The barrier may advantageously substantially prevent or inhibit combustion and decomposition products formed
during ignition and combustion of the combustible heat source of smoking articles according to the invention from entering
air drawn downstream along the one or more airflow channels.

[0138] The barrier may also advantageously substantially prevent or inhibit activation of combustion of the combustible
heat source of smoking articles according to the invention during puffing by a user.

[0139] Depending upon the desired characteristics and performance of the smoking article, the barrier may have a
low thermal conductivity or a high thermal conductivity. Preferably, the barrier has a low thermal conductivity.

[0140] The thickness of the barrier may be appropriately adjusted to achieve good smoking performance. In certain
embodiments, the barrier may have a thickness of between about 30 microns and about 200 microns. In a preferred
embodiment, the barrier has a thickness of between about 30 microns and about 100 microns.

[0141] The barrier may be formed from one or more suitable materials that are substantially thermally stable and non-
combustible at temperatures achieved by the combustible heat source during ignition and combustion. Suitable materials
are known in the art and include, but are not limited to, for example: clays; metal oxides, such as iron oxide, alumina,
titania, silica, silica-alumina, zirconia and ceria; zeolites; zirconium phosphate; and other ceramic materials or combi-
nations thereof.

[0142] Preferred materials from which the barrier may be formed include clays, glasses, aluminium, iron oxide and
combinations thereof. If desired, catalytic ingredients, such as ingredients that promote the oxidation of carbon monoxide
to carbon dioxide, may be incorporated in the barrier. Suitable catalytic ingredients include, but are not limited to, for
example, platinum, palladium, transition metals and their oxides.

[0143] Where smoking articles according to the invention comprise a barrier between a downstream end of the com-
bustible heat source and an upstream end of the aerosol-forming substrate and a barrier between the combustible heat
source and one or more airflow channels along the combustible heat source, the two barriers may be formed from the
same or different material or materials.

[0144] Where the barrier between the combustible heat source and the one or more airflow channels comprises a
barrier coating provided on an inner surface of the one or more airflow channels, the barrier coating may be applied to
the inner surface of the one or more airflow channels by any suitable method, such as the methods described in US-A-
5,040,551. For example, the inner surface of the one or more airflow channels may be sprayed, wetted or painted with
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a solution or a suspension of the barrier coating. In a preferred embodiment, the barrier coating is applied to the inner
surface of the one or more airflow channels by the process described in WO-A2-2009/074870 as the combustible heat
source is extruded.

[0145] Combustible carbonaceous heat sources for use in smoking articles according to the invention, are preferably
formed by mixing one or more carbon-containing materials with one or more binders and other additives, where included,
and pre-forming the mixture into a desired shape. The mixture of one or more carbon containing materials, one or more
binders and optional other additives may be pre-formed into a desired shape using any suitable known ceramic forming
methods such as, for example, slip casting, extrusion, injection moulding and die compaction. In certain preferred
embodiments, the mixture is pre-formed into a desired shape by extrusion.

[0146] Preferably, the mixture of one or more carbon-containing materials, one or more binders and other additives
is pre-formed into an elongate rod. However, it will be appreciated that the mixture of one or more carbon-containing
materials, one or more binders and other additives may be pre-formed into other desired shapes.

[0147] Afterformation, particularly after extrusion, the elongate rod or other desired shape is preferably dried to reduce
its moisture content and then pyrolysed in a non-oxidizing atmosphere at a temperature sufficient to carbonise the one
or more binders, where present, and substantially eliminate any volatiles in the elongate rod or other shape. The elongate
rod or other desired shape is pyrolysed preferably in a nitrogen atmosphere at a temperature of between about 700°C
and about 900°C.

[0148] In one embodiment, at least one metal nitrate salt is incorporated in the combustible heat source by including
at least one metal nitrate precursor in the mixture of one or more carbon containing materials, one or more binders and
other additives. The at least one metal nitrate precursor is then subsequently converted in-situ into at least one metal
nitrate salt by treating the pyrolysed pre-formed cylindrical rod or other shape with an aqueous solution of nitric acid. In
one embodiment, the combustible heat source comprises at least one metal nitrate salt having a thermal decomposition
temperature of less than about 600°C, more preferably of less than about 400°C. Preferably, the at least one metal
nitrate salt has a decomposition temperature of between about 150°C and about 600°C, more preferably of between
about 200°C and about 400°C.

[0149] In use, exposure of the combustible heat source to a conventional yellow flame lighter or other ignition means
should cause the at least one metal nitrate salt to decompose and release oxygen and energy. This decomposition
causes an initial boost in the temperature of the combustible heat source and also aids in the ignition of the combustible
heat source. Following decomposition of the at least one metal nitrate salt, the combustible heat source preferably
continues to combust at a lower temperature.

[0150] The inclusion of at least one metal nitrate salt advantageously results in ignition of the combustible heat source
being initiated internally, and not only at a point on the surface thereof. Preferably, the at least one metal nitrate salt is
present in the combustible heat source in an amount of between about 20 percent by dry weight and about 50 percent
by dry weight of the combustible heat source.

[0151] Inanother embodiment, the combustible heat source comprises atleastone peroxide or superoxide that actively
evolves oxygen at a temperature of less than about 600°C, more preferably at a temperature of less than about 400°C.
[0152] Preferably, the at least one peroxide or superoxide actively evolves oxygen at a temperature of between about
150°C and about 600°C, more preferably at a temperature of between about 200°C and about 400°C, most preferably
at a temperature of about 350°C.

[0153] In use, exposure of the combustible heat source to a conventional yellow flame lighter or other ignition means
should cause the at least one peroxide or superoxide to decompose and release oxygen. This causes an initial boost
in the temperature of the combustible heat source and also aids in the ignition of the combustible heat source. Following
decomposition of the at least one peroxide or superoxide, the combustible heat source preferably continues to combust
at a lower temperature.

[0154] The inclusion of at least one peroxide or superoxide advantageously results in ignition of the combustible heat
source being initiated internally, and not only at a point on the surface thereof.

[0155] The combustible heat source preferably has a porosity of between about 20 percent and about 80 percent,
more preferably of between about 20 percent and 60 percent. Where the combustible heat source comprises at least
one metal nitrate salt, this advantageously allows oxygen to diffuse into the mass of the combustible heat source at a
rate sufficient to sustain combustion as the at least one metal nitrate salt decomposes and combustion proceeds. Even
more preferably, the combustible heat source has a porosity of between about 50 percent and about 70 percent, more
preferably of between about 50 percent and about 60 percent as measured by, for example, mercury porosimetry or
helium pycnometry. The required porosity may be readily achieved during production of the combustible heat source
using conventional methods and technology.

[0156] Advantageously, combustible carbonaceous heat sources for use in smoking articles according to the invention
have an apparent density of between about 0.6 g/cm?3 and about 1 g/cm3.

[0157] Preferably, the combustible heat source has a mass of between about 300 mg and about 500 mg, more
preferably of between about 400 mg and about 450 mg.
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[0158] Preferably, the combustible heat source has a length of between about 7 mm and about 17 mm, more preferably
of between about 7 mm and about 15 mm, most preferably of between about 7 mm and about 13 mm.

[0159] Preferably, the combustible heat source has a diameter of between about5 mm and about 9 mm, more preferably
of between about 7 mm and about 8 mm.

[0160] Preferably, the heat source is of substantially uniform diameter. However, the heat source may alternatively
be tapered so that the diameter of the rear portion of the heat source is greater than the diameter of the front portion
thereof. Particularly preferred are heat sources that are substantially cylindrical. The heat source may, for example, be
a cylinder or tapered cylinder of substantially circular cross-section or a cylinder or tapered cylinder of substantially
elliptical cross-section.

[0161] Smoking articles according to the invention preferably comprise an aerosol-forming substrate comprising at
leastone aerosol-former. The at least one aerosol-former may be any suitable known compound or mixture of compounds
that, in use, facilitates formation of a dense and stable aerosol and that is substantially resistant to thermal degradation
at the operating temperature of the smoking article. Suitable aerosol-formers are well known in the art and include, for
example, polyhydric alcohols, esters of polyhydric alcohols, such as glycerol mono-, di- or triacetate, and aliphatic esters
of mono-, di- or polycarboxylic acids, such as dimethyl dodecanedioate and dimethyl tetradecanedioate. Preferred
aerosol formers for use in smoking articles according to the invention are polyhydric alcohols or mixtures thereof, such
as triethylene glycol, 1,3-butanediol and, most preferred, glycerine.

[0162] Insuch embodiments, isolation of the heat source from the aerosol-forming substrate advantageously prevents
or inhibits migration of the at least one aerosol-former from the aerosol-forming substrate to the heat source during
storage of the smoking articles. In such embodiments, isolation of the heat source from air drawn through the smoking
article may also advantageously substantially prevent or inhibit migration of the at least one aerosol former from the
aerosol-forming substrate to the heat source during use of the smoking articles. Decomposition of the at least one
aerosol-former during use of the smoking articles is thus advantageously substantially avoided or reduced.

[0163] The heatsource and aerosol-forming substrate of smoking articles according to the invention may substantially
abut one another. Alternatively, the heat source and aerosol-forming substrate of smoking articles according to the
invention may be longitudinally spaced apart from one another one another.

[0164] Preferably, smoking articles according to the invention further comprise a heat-conducting element around and
in direct contact with a rear portion of the heat source and an adjacent front portion of the aerosol-forming substrate.
The heat-conducting element is preferably combustion resistant and oxygen restricting.

[0165] The heat-conducting element is around and in direct contact with the peripheries of both the rear portion of the
combustible heat source and the front portion of the aerosol-generating substrate. The heat-conducting element provides
a thermal link between these two components of smoking articles according to the invention.

[0166] Suitable heat-conducting elements for use in smoking articles according to the invention include, but are not
limited to: metal foil wrappers such as, for example, aluminium foil wrappers, steel wrappers, iron foil wrappers and
copper foil wrappers; and metal alloy foil wrappers.

[0167] In embodiments where the heat source is a combustible heat source, the rear portion of the combustible heat
source surrounded by the heat-conducting element is preferably between about 2 mm and about 8 mm in length, more
preferably between about 3 mm and about 5 mm in length.

[0168] Preferably, the front portion of the combustible heat source not surrounded by the heat-conducting element is
between about 4 mm and about 15 mm in length, more preferably between about 4 mm and about 8 mm in length.
[0169] Preferably, the aerosol-forming substrate has alength of between about5 mm and about 20 mm, more preferably
of between about 8 mm and about 12 mm.

[0170] In certain preferred embodiments, the aerosol-forming substrate extends at least about 3 mm downstream
beyond the heat-conducting element.

[0171] Preferably, the front portion of the aerosol-forming substrate surrounded by the heat-conducting element is
between about 2 mm and about 10 mm in length, more preferably between about 3 mm and about 8 mm in length, most
preferably between about 4 mm and about 6 mm in length. Preferably, the rear portion of the aerosol-forming substrate
not surrounded by the heat-conducting element is between about 3 mm and about 10 mm in length. In other words, the
aerosol-forming substrate preferably extends between about 3 mm and about 10 mm downstream beyond the heat-
conducting element. More preferably, the aerosol-forming substrate extends at least about 4 mm downstream beyond
the heat-conducting element.

[0172] Inother embodiments, the aerosol-forming substrate may extend less than 3 mm downstream beyond the heat-
conducting element.

[0173] In yet further embodiments, the entire length of the aerosol-forming substrate may be surrounded by the heat-
conducting element.

[0174] Preferably, smoking articles according to the invention comprise aerosol-forming substrates comprising at least
one aerosol-former and a material capable of emitting volatile compounds in response to heating. Preferably, the material
capable of emitting volatile compounds in response to heating is a charge of plant-based material, more preferably a
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charge of homogenised plant-based material. For example, the aerosol-forming substrate may comprise one or more
materials derived from plants including, but not limited to: tobacco; tea, for example green tea; peppermint; laurel;
eucalyptus; basil; sage; verbena; and tarragon. The plant based-material may comprise additives including, but not
limited to, humectants, flavourants, binders and mixtures thereof. Preferably, the plant-based material consists essentially
of tobacco material, most preferably homogenised tobacco material.

[0175] Smoking articles according to the invention preferably further comprise an expansion chamber downstream of
the aerosol-forming substrate and, where present, downstream of the airflow directing element. The inclusion of an
expansion chamber advantageously allows further cooling of the aerosol generated by heat transfer from the combustible
heat source to the aerosol-forming substrate. The expansion chamber also advantageously allows the overall length of
smoking articles according to the invention to be adjusted to a desired value, for example to a length similar to that of
conventional cigarettes, through an appropriate choice of the length of the expansion chamber. Preferably, the expansion
chamber is an elongate hollow tube.

[0176] Smoking articles according to the invention may also further comprise a mouthpiece downstream of the aerosol-
forming substrate and, where present, downstream of the airflow directing element and expansion chamber. Preferably,
the mouthpiece is of low filtration efficiency, more preferably of very low filtration efficiency. The mouthpiece may be a
single segment or component mouthpiece. Alternatively, the mouthpiece may be a multi-segment or multi-component
mouthpiece.

[0177] The mouthpiece may, for example, comprise a filter made of cellulose acetate, paper or other suitable known
filtration materials. Alternatively or in addition, the mouthpiece may comprise one or more segments comprising absorb-
ents, adsorbents, flavourants, and other aerosol modifiers and additives or combinations thereof.

[0178] Features described in relation to one aspect of the invention may also be applicable to other aspects of the
invention. In particular, features described in relation to smoking articles and combustible heat sources according to the
invention may also be applicable to methods according to the invention.

[0179] The invention will be further described, by way of example only, with reference to the accompanying drawings
in which:

Figure 1 shows a schematic longitudinal cross-section of a smoking article according to a first embodiment of the
invention;

Figure 2 shows a schematic longitudinal cross-section of a smoking article according to a second embodiment of
the invention;

Figure 3 shows a schematic longitudinal cross-section of a smoking article according to a third embodiment of the
invention; and

Figure 4 shows a schematic longitudinal cross-section of a smoking article according to a fourth embodiment of the
invention.

[0180] The smoking article 2 according to the first embodiment of the invention shown in Figure 1 comprises a blind
combustible carbonaceous heat source 4, an aerosol-forming substrate 6, an airflow directing element 8, an expansion
chamber 10 and a mouthpiece 12 in abutting coaxial alignment. The combustible carbonaceous heat source 4, aerosol-
forming substrate 6, airflow directing element 8, elongate expansion chamber 10 and mouthpiece 12 are overwrapped
in an outer wrapper 14 of cigarette paper of low air permeability.

[0181] The aerosol-forming substrate 6 is located immediately downstream of the combustible carbonaceous heat
source 4 and comprises a cylindrical plug 16 of tobacco material comprising glycerine as aerosol former and circumscribed
by filter plug wrap 18.

[0182] A non-combustible, substantially air impermeable barrier is provided between the downstream end of the
combustible heat source 4 and the upstream end of the aerosol-forming substrate 6. As shown in Figure 1, the non-
combustible, substantially air impermeable barrier consists of a non-combustible, substantially air impermeable, barrier
coating 20, which is provided on the entire rear face of the combustible carbonaceous heat source 4.

[0183] A heat-conducting element 22 consisting of a tubular layer of aluminium foil surrounds and is in direct contact
with a rear portion 4b of the combustible carbonaceous heat source 4 and an abutting front portion 6a of the aerosol-
forming substrate 6. As shown in Figure 1, a rear portion of the aerosol-forming substrate 6 is not surrounded by the
heat-conducting element 22.

[0184] The airflow directing element 8 is located downstream of the aerosol-forming substrate 6 and comprises an
open-ended, substantially airimpermeable hollow tube 24 made of, for example, cardboard, which is of reduced diameter
compared to the aerosol-forming substrate 6. The upstream end of the open-ended hollow tube 24 abuts the aerosol-
forming substrate 6. The downstream end of the open-ended hollow tube 24 is surrounded by an annular substantially
air impermeable seal 26 of substantially the same diameter as the aerosol-forming substrate 6. The remainder of the
open-ended hollow tube 24 is circumscribed by an annular air permeable diffuser 28 made of, for example, cellulose
acetate tow, which is of substantially the same diameter as the aerosol-forming substrate 6.
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[0185] The open-ended hollow tube 24, annular substantially air impermeable seal 26 and annular air permeable
diffuser 28 may be separate components that are adhered or otherwise connected together to form the airflow directing
element 8 prior to assembly of the smoking article 2. Alternatively, the open-ended hollow tube 24 and annular substantially
air impermeable seal 26 may be parts of a single component that is adhered or otherwise connected to a separate
annular air permeable diffuser 28 to form the airflow directing element 8 prior to assembly of the smoking article. In yet
further embodiments, the open-ended hollow tube 24, annular substantially air impermeable seal 26 and annular air
permeable diffuser 28 may be parts of a single component. For example, the open-ended hollow tube 24, annular
substantially air impermeable seal 26 and annular air permeable diffuser 28 may be parts of a single hollow tube of air
permeable material having a substantially air impermeable coating applied to its inner surface and rear face.

[0186] As shown in Figure 1, the open-ended hollow tube 24 and annular air permeable diffuser 28 are circumscribed
by an air permeable inner wrapper 30.

[0187] As also shown in Figure 1, a circumferential arrangement of air inlets 32 is provided in the outer wrapper 14
circumscribing the inner wrapper 30.

[0188] The expansion chamber 10 is located downstream of the airflow directing element 8 and comprises an open-
ended hollow tube 34 made of, for example, cardboard, which is of substantially the same diameter as the aerosol-
forming substrate 6.

[0189] The mouthpiece 12 of the smoking article 2 is located downstream of the expansion chamber 10 and comprises
a cylindrical plug 36 of cellulose acetate tow of very low filtration efficiency circumscribed by filter plug wrap 38. The
mouthpiece 12 may be circumscribed by tipping paper (not shown).

[0190] Asdescribed further below, an airflow pathway extends between the air inlets 32 and the mouthpiece 12 of the
smoking article 2 according to the first embodiment of the invention. The volume bounded by the exterior of the open-
ended hollow tube 24 of the airflow directing element 8 and the inner wrapper 30 forms a first portion of the airflow
pathway that extends longitudinally upstream from the air inlets 32 to the aerosol-forming substrate 6. The volume
bounded by the interior of the hollow tube 24 of the airflow directing element 8 forms a second portion of the airflow
pathway that extends longitudinally downstream towards the mouth piece 12 of the smoking article 2, between the
aerosol-forming substrate 6 and the expansion chamber 10.

[0191] In use, when a user draws on the mouthpiece 12 of the smoking article 2 according to the first embodiment of
the invention, cool air (shown by dotted arrows in Figure 1) is drawn into the smoking article 2 through the air inlets 32
and the inner wrapper 30. The drawn air passes upstream to the aerosol-forming substrate 6 along the first portion of
the airflow pathway between the exterior of the open-ended hollow tube 24 of the airflow directing element 8 and the
inner wrapper 30 and through the annular air permeable diffuser 28.

[0192] Thefront portion 6a of the aerosol-forming substrate 6 is heated by conduction through the abutting rear portion
4b of the combustible carbonaceous heat source 4 and the heat-conducting element 22. The heating of the aerosol-
forming substrate 6 releases volatile and semi-volatile compounds and glycerine from the plug 16 of tobacco material,
which form an aerosol that is entrained in the drawn air as it flows through the aerosol-forming substrate 6. The drawn
air and entrained aerosol (shown by dashed and dotted arrows in Figure 1) pass downstream along the second portion
of the airflow pathway through the interior of the open-ended hollow tube 24 of the airflow directing element 8 to the
expansion chamber 10, where they cool and condense. The cooled aerosol then passes downstream through the
mouthpiece 12 of the smoking article 2 according to the first embodiment of the invention into the mouth of the user.
[0193] The non-combustible, substantially air impermeable, barrier coating 20 provided on the rear face of the com-
bustible carbonaceous heat source 4 isolates the combustible carbonaceous heat source 4 from the airflow pathway
through the smoking article 2 such that, in use, air drawn through the smoking article 2 along the first portion and the
second portion of the airflow pathway does not directly contact the combustible carbonaceous heat source 4.

[0194] The smoking article 40 according to the second embodiment of the invention shown in Figure 2 is of similar
construction to the smoking article according to the first embodiment of the invention shown in Figure 1; the same
reference numerals are used in Figure 2 for parts of the smoking article 40 according to the second embodiment of the
invention corresponding to parts of the smoking article 2 according to the first embodiment of the invention shown in
Figure 1 and described above.

[0195] As shown in Figure 2, the smoking article 40 according to the second embodiment of the invention differs from
the smoking article 2 according to the first embodiment of the invention shown in Figure 1 in that the open-ended,
substantially air impermeable hollow tube 24 of the airflow directing element 8 is not circumscribed by an annular air
permeable diffuser 28. The smoking article 40 according to the second embodiment of the invention also differs from
the smoking article 2 according to the first embodiment of the invention shown in Figure 1 in that the upstream end of
the open-ended hollow tube 24 extends into the aerosol-forming substrate 6.

[0196] In use, when a user draws on the mouthpiece 12 of the smoking article 40 according to the second embodiment
of the invention, cool air (shown by dotted arrows in Figure 2) is drawn into the smoking article 40 through the air inlets
32. The drawn air passes upstream to the aerosol-forming substrate 6 along the first portion of the airflow pathway
between the exterior of the open-ended hollow tube 24 of the airflow directing element 8 and the inner wrapper 30.
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[0197] The front portion 6a of the aerosol-forming substrate 6 of the smoking article 40 according to the second
embodimentofthe invention is heated by conduction through the abutting rear portion 4b of the combustible carbonaceous
heat source 4 and the heat-conducting element 22. The heating of the aerosol-forming substrate 6 releases volatile and
semi-volatile compounds and glycerine from the plug 16 of tobacco material, which form an aerosol that is entrained in
the drawn air as it flows through the aerosol-forming substrate 6. The drawn air and entrained aerosol (shown by dashed
and dotted arrows in Figure 2) pass downstream along the second portion of the airflow pathway through the interior of
the open-ended hollow tube 24 of the airflow directing element 8 to the expansion chamber 10, where they cool and
condense. The cooled aerosol then passes downstream through the mouthpiece 12 of the smoking article 40 according
to the second embodiment of the invention into the mouth of the user.

[0198] The non-combustible, substantially air impermeable, barrier coating 20 provided on the rear face of the com-
bustible carbonaceous heat source 4 isolates the combustible carbonaceous heat source 4 from the airflow pathway
through the smoking article 40 such that, in use, air drawn through the smoking article 40 along the first portion and the
second portion of the airflow pathway does not directly contact the combustible carbonaceous heat source 4.

[0199] The smoking article 50 according to the third embodiment of the invention shown in Figure 3 is also of similar
construction to the smoking article according to the first embodiment of the invention shown in Figure 1; the same
reference numerals are used in Figure 3 for parts of the smoking article 50 according to the third embodiment of the
invention corresponding to parts of the smoking article 2 according to the first embodiment of the invention shown in
Figure 1 and described above.

[0200] As shown in Figure 3, the construction of the airflow directing element 8 of the smoking article 50 according to
the third embodiment of the invention differs from that of the airflow directing element 8 smoking article according to the
firstembodiment of the invention shown in Figure 1. In the third embodiment of the invention, the airflow directing element
8 is located downstream of the aerosol-forming substrate 6 and comprises an open-ended, substantially air impermeable
truncated hollow cone 52 made of, for example, cardboard. The downstream end of the open-ended truncated hollow
cone 52 is of substantially the same diameter as the aerosol-forming substrate 6 and the upstream end of the open-
ended truncated hollow cone 52 is of reduced diameter compared to the aerosol-forming substrate 6.

[0201] The upstream end of the open-ended truncated hollow cone 52 abuts the aerosol-forming substrate 6 and is
circumscribed by an annular air permeable diffuser 54 made of, for example, cellulose acetate tow, which is of substantially
the same diameter as the aerosol-forming substrate 6 and is circumscribed by filter plug wrap 56.

[0202] As shown in Figure 3, the portion of the open-ended truncated hollow cone 52 that is not circumscribed by the
annular air permeable diffuser 54 is circumscribed by an inner wrapper 58 of low air permeability made of, for example,
cardboard.

[0203] As also shown in Figure 3, a circumferential arrangement of air inlets 32 is provided in the outer wrapper 14
and the inner wrapper 58 circumscribing the open-ended truncated hollow cone 52 downstream of the annular air
permeable diffuser 54.

[0204] Anairflow pathway extends between the air inlets 32 and the mouthpiece 12 of the smoking article 50 according
to the third embodiment of the invention. The volume bounded by the exterior of the open-ended truncated hollow cone
52 of the airflow directing element 8 and the inner wrapper 56 forms a first portion of the airflow pathway that extends
longitudinally upstream from the air inlets 32 to the aerosol-forming substrate 6. The volume bounded by the interior of
the hollow cone 52 of the airflow directing element 8 forms a second portion of the airflow pathway that extends longi-
tudinally downstream towards the mouth piece 12 of the smoking article 50, between the aerosol-forming substrate 6
and the expansion chamber 10.

[0205] In use, when a user draws on the mouthpiece 12 of the smoking article 50 according to the third embodiment
of the invention, cool air (shown by dotted arrows in Figure 3) is drawn into the smoking article 50 through the air inlets
32. The drawn air passes upstream to the aerosol-forming substrate 6 along the first portion of the airflow pathway
between the exterior of the open-ended truncated hollow cone 52 of the airflow directing element 8 and the inner wrapper
56 and through the annular air permeable diffuser 54.

[0206] Thefrontportion 6aofthe aerosol-forming substrate 6 of the smoking article 50 according to the third embodiment
of the invention is heated by conduction through the abutting rear portion 4b of the combustible carbonaceous heat
source 4 and the heat-conducting element 22. The heating of the aerosol-forming substrate 6 releases volatile and semi-
volatile compounds and glycerine from the plug 16 of tobacco material, which form an aerosol that is entrained in the
drawn air as it flows through the aerosol-forming substrate 6. The drawn air and entrained aerosol (shown by dashed
and dotted arrows in Figure 3) pass downstream along the second portion of the airflow pathway through the interior of
the open-ended truncated hollow cone 52 of the airflow directing element 8 to the expansion chamber 10, where they
cool and condense. The cooled aerosol then passes downstream through the mouthpiece 12 of the smoking article 50
according to the third embodiment of the invention into the mouth of the user.

[0207] The non-combustible, substantially air impermeable, barrier coating 20 provided on the rear face of the com-
bustible carbonaceous heat source 4 isolates the combustible carbonaceous heat source 4 from the airflow pathway
through the smoking article 50 such that, in use, air drawn through the smoking article 50 along the first portion and the
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second portion of the airflow pathway does not directly contact the combustible carbonaceous heat source 4.

[0208] As shown in Figure 4, the smoking article 60 according to the fourth embodiment of the invention differs from
the smoking article 50 according to the third embodiment of the invention shown in Figure 3 in that the upstream end of
the open-ended, substantially air impermeable, truncated hollow cone 52 of the airflow directing element 8 extends into
the aerosol-forming substrate 6 and is not circumscribed by an annular air permeable diffuser 54. The smoking article
60 according to the fourth embodiment of the invention further differs from the smoking article 50 according to the third
embodiment of the invention shown in Figure 3 in that the substantially air impermeable, truncated hollow cone 52 is
not circumscribed by an inner wrapper 58.

[0209] In use, when a user draws on the mouthpiece 12 of the smoking article 60 according to the fourth embodiment
of the invention, cool air (shown by dotted arrows in Figure 4) is drawn into the smoking article 60 through the air inlets
32. The drawn air passes upstream to the aerosol-forming substrate 6 along the first portion of the airflow pathway
between the exterior of the open-ended truncated hollow cone 52 of the airflow directing element 8 and the outer wrapper
14.

[0210] The front portion 6a of the aerosol-forming substrate 6 of the smoking article 60 according to the fourth em-
bodiment of the invention is heated by conduction through the abutting rear portion 4b of the combustible carbonaceous
heat source 4 and the heat-conducting element 22. The heating of the aerosol-forming substrate 6 releases volatile and
semi-volatile compounds and glycerine from the plug of tobacco material 16, which form an aerosol that is entrained in
the drawn air as it flows through the aerosol-forming substrate 6. The drawn air and entrained aerosol (shown by dashed
and dotted arrows in Figure 4) pass downstream along the second portion of the airflow pathway through the interior of
the open-ended truncated hollow cone 52 of the airflow directing element 8 to the expansion chamber 10, where they
cool and condense. The cooled aerosol then passes downstream through the mouthpiece 12 of the smoking article 60
according to the fourth embodiment of the invention into the mouth of the user.

[0211] The non-combustible, substantially air impermeable, barrier coating 20 provided on the rear face of the com-
bustible carbonaceous heat source 4 isolates the combustible carbonaceous heat source 4 from the airflow pathway
such that, in use, air drawn through the smoking article 60 along the first portion and the second portion of the airflow
pathway does not directly contact the combustible carbonaceous heat source 4.

[0212] Smoking articles according to the first, second and third embodiments of the invention shown in Figures 1, 2
and 3, respectively, and having the dimensions shown in Table 1 were assembled.

[0213] The embodiments shown in Figures 1 to 4 and described above illustrate but do not limit the invention. Other
embodiments of the invention may be made without departing from the spirit and scope thereof, and it is to be understood
that the specific embodiments described herein are not limiting.

Table 1
Smoking article First embodiment Seco_nd Third embodiment
embodiment
Overall length (mm) 84 84 84
Diameter (mm) 7.8 7.8 7.8
Porous carbonaceous heat source
Length (mm) 8 8 8
Diameter (mm) 7.8 7.8 7.8
Thickness of barrier coating (microns) <500 <500 <500
Aerosol-forming substrate
Length (mm) 10 10 10
Diameter (mm) 7.8 7.8 7.8
Density (g/cm3) 0.73 0.73 0.73
Aerosol former Glycerine Glycerine Glycerine
Amount of aerosol former 20% by dry wt. of 20% by dry wt. of 20% by dry wt. of
tobacco tobacco tobacco
Airflow directing element
Length (mm) 26 26 18
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(continued)

Airflow directing element

Diameter (mm) 7.8 7.8 7.8
Length of air permeable plug (mm) 24 - 5
Diameter of hollow tube (mm) 35 35 -
Length of hollow tube (mm) 26 31 -
Length of hollow tube extending in aerosol- ) 5 )
forming substrate(mm)

Number of air inlets 4-8 4-8 4-8
Diameter of air inlets (mm) 0.2 0.2 0.2
Distance of air inlets from distal end (mm) 24 29 27
Expansion chamber

Length (mm) 33 33 41
Diameter (mm) 7.8 7.8 7.8
Mouthpiece

Length (mm) 7 7 7
Diameter (mm) 7.8 7.8 7.8
Heat-conducting element

Length (mm) 8 8 7
Diameter (mm) 7.8 7.8 7.8
Thickness of aluminium foil (microns) 20 20 20
Length of rear portion of combustible

carbonaceous heat source (mm) 4 4 3
Length of front portion of aerosol-forming

substrate (mm) 4 4 4
Length of rear portion of aerosol-forming 6 6 6

substrate (mm)

Claims

1. A smoking article (2, 40, 50, 60) having a mouth end and a distal end, the smoking article comprising:

a heat source (4);

an aerosol-forming substrate (6) downstream of the heat source;

at least one air inlet (32) downstream of the aerosol-forming substrate; and

an airflow pathway extending between the at least one air inlet and the mouth end of the smoking article, wherein
the airflow pathway comprises a first portion extending longitudinally upstream from the at least one air inlet
towards the aerosol-forming substrate and a second portion extending longitudinally downstream from the first

portion towards the mouth end of the smoking article.

2. A smoking article according to claim 1, wherein the first portion of the airflow pathway extends upstream from the
at least one air inlet to the aerosol-forming substrate and the second portion of the airflow pathway extends down-
stream from the aerosol-forming substrate towards the mouth end of the smoking article.

3. A smoking article according to claim 1, wherein the first portion of the airflow pathway extends upstream from the
at least one air inlet to the aerosol-forming substrate and the second portion of the airflow pathway extends down-
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stream from within the aerosol-forming substrate towards the mouth end of the smoking article.

4. A smoking article according to any of claims 1 to 3, wherein the first portion of the airflow pathway and the second
portion of the airflow pathway are concentric.

5. A smoking article according to any of claims 1 to 4, wherein the first portion of the airflow pathway surrounds the
second portion of the airflow pathway.

6. A smoking article according to any of claims 1 to 5, wherein the first portion of the airflow pathway and the second
portion of the airflow pathway are of substantially constant transverse cross-section.

7. A smoking article according to any of claims 1 to 5, wherein the transverse cross-section of the first portion of the
airflow pathway increases as the first portion of the airflow pathway extends upstream and the transverse cross-
section of the second portion of the airflow pathway increases as the second portion of the airflow pathway extends
downstream.

8. A smoking article according to any of claims 1 to 7 comprising:

an airflow directing element (8) downstream of the aerosol-forming substrate, the airflow directing element
defining the first portion of the airflow pathway and the second portion of the airflow pathway.

9. Asmoking article according to claim 8 wherein the airflow directing element comprises an open-ended, substantially
air impermeable hollow body (24, 52).

10. A smoking article according to claim 2 wherein the hollow body is a right circular cylinder.

11. A smoking article according to claim 9 wherein the hollow body is a truncated right circular cone.

12. A smoking article according to any preceding claim wherein the heat source is a combustible heat source.

13. A smoking article according to claim 12, wherein the combustible heat source is isolated from the airflow pathway
such that air drawn along the airflow pathway does not directly contact the combustible heat source.

14. A smoking article according to any preceding claim further comprising:

a heat-conducting element (22) around and in contact with a rear portion (4b) of the heat source and a front
portion (6a) of the aerosol-forming substrate.

15. A method of reducing or eliminating increases in temperature of an aerosol-forming substrate of a smoking article
during puffing, the method comprising providing a smoking article (2, 40, 50, 60) comprising:

a heat source (4);

an aerosol-forming substrate (6) downstream of the heat source;

at least one air inlet (32) downstream of the aerosol-forming substrate; and

an airflow pathway extending between the at least one air inlet and the mouth end of the smoking article, wherein
the airflow pathway comprises a first portion extending longitudinally upstream from the at least one air inlet
towards the aerosol-forming substrate and a second portion extending longitudinally downstream from the first
portion towards the mouth end of the smoking article,

such that, in use, air drawn into the smoking article through the at least one air inlet passes upstream through
the first portion of the airflow pathway towards the aerosol-forming substrate and then downstream towards the
mouth end of the smoking article through the second portion of the airflow pathway.

Patentanspriiche

1. Rauchartikel (2, 40, 50, 60) mit einem Mundende und einem distalen Ende, wobei der Rauchartikel umfasst;

eine Warmequelle (4);
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ein Aerosol bildendes Substrat (6) stromabwarts der Warmequelle;

mindestens einen Lufteinlass (32) stromabwarts des Aerosol bildenden Substrats; und

eine Luftstromungsbahn, die sich zwischen dem mindestens einen Lufteinlass und dem Mundende des Rauch-
artikels erstreckt, wobei die Luftstromungsbahn einen ersten Abschnitt umfasst, der sich in Langsrichtung strom-
aufwarts von dem mindestens einen Lufteinlass zu dem Aerosol bildenden Substrat erstreckt, und einen zweiten
Abschnitt, der sich in Langsrichtung stromabwaérts von dem ersten Abschnitt zu dem Mundende des Rauchar-
tikels erstreckt.

Rauchartikel nach Anspruch 1, wobei sich der erste Abschnitt der Luftstrdmungsbahn stromaufwarts von dem
mindestens einen Lufteinlass zu dem Aerosol bildenden Substrat erstreckt und sich der zweite Abschnitt der Luft-
strdmungsbahn stromabwarts von dem Aerosol bildenden Substrat zu dem Mundende des Rauchartikels erstreckt.

Rauchartikel nach Anspruch 1, wobei sich der erste Abschnitt der Luftstrdmungsbahn stromaufwarts von dem
mindestens einen Lufteinlass zu dem Aerosol bildenden Substrat erstreckt und sich der zweite Abschnitt der Luft-
strdmungsbahn stromabwarts von innerhalb des Aerosol bildenden Substrats zu dem Mundende des Rauchartikels

erstreckt.

Rauchartikel nach einem der Anspriiche 1 bis 3, wobei der erste Abschnitt der Luftstrdmungsbahn und der zweite
Abschnitt der Luftstrdmungsbahn konzentrisch sind.

Rauchartikel nach einem der Anspriiche 1 bis 4, wobei der erste Abschnitt der Luftstrémungsbahn den zweiten
Abschnitt der Luftstrdmungsbahn umgibt.

Rauchartikel nach einem der Anspriiche 1 bis 5, wobei der erste Abschnitt der Luftstrémungsbahn und der zweite
Abschnitt der Luftstrdmungsbahn einen im Wesentlichen konstanten transversalen Querschnitt aufweisen.

Rauchartikel nach einem der Anspriiche 1 bis 5, wobei der transversale Querschnitt des ersten Abschnitts der
Luftstrémungsbahn zunimmt, wahrend sich der erste Abschnitt der Luftstromungsbahn stromaufwarts erstreckt,
und der transversale Querschnitt des zweiten Abschnitts der Luftstrdmungsbahn zunimmt, wahrend sich der zweite
Abschnitt der Luftstrdmungsbahn stromabwarts erstreckt.
Rauchartikel nach einem der Anspriiche 1 bis 7, umfassend:
ein Luftstrom lenkendes Element (8) stromabwarts des Aerosol bildenden Substrats, wobei das Luftstrom len-
kende Element den ersten Abschnitt der Luftstrdmungsbahn und den zweiten Abschnitt der Luftstromungsbahn

definiert.

Rauchartikel nach Anspruch 8, wobei das Luftstrom lenkende Element einen offenen, im Wesentlichen luftundurch-
lassigen Hohlkorper (24, 52) umfasst.

Rauchartikel nach Anspruch 9, wobei der Hohlkérper ein gerader Kreiszylinder ist.
Rauchartikel nach Anspruch 9, wobei der Hohlkdrper ein gerader Kreiskegelstumpf ist.
Rauchartikel nach einem der vorstehenden Anspriiche, wobei die Warmequelle eine brennbare Warmequelle ist.

Rauchartikel nach Anspruch 12, wobei die brennbare Warmequelle von der Luftstromungsbahn isoliert ist, sodass
die Luft, die entlang der Luftstromungsbahn gezogen wird, nicht direkt die brennbare Warmequelle kontaktiert.

Rauchartikel nach einem der vorstehenden Anspriiche, weiter umfassend:

ein warmeleitendes Element (22) um einen hinteren Abschnitt (4b) der Warmequelle und einen Vorderabschnitt
(6a) des Aerosol bildenden Substrats herum und in Kontakt damit.

Verfahren zum Reduzieren oder Eliminieren von Temperaturanstiegen eines Aerosol bildenden Substrats eines

Rauchartikels wahrend des Ziehens, wobei das Verfahren das Bereitstellen eines Rauchartikels (2, 40, 50, 60)
umfasst, der umfasst:
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eine Warmequelle (4);

ein Aerosol bildendes Substrat (6) stromabwarts der Warmequelle;

mindestens einen Lufteinlass (32) stromabwarts des Aerosol bildenden Substrats; und

eine Luftstromungsbahn, die sich zwischen dem mindestens einen Lufteinlass und dem Mundende des Rauch-
artikels erstreckt, wobei die Luftstromungsbahn einen ersten Abschnitt umfasst, der sich in Langsrichtung strom-
aufwarts von dem mindestens einen Lufteinlass zu dem Aerosol bildenden Substrat erstreckt, und einen zweiten
Abschnitt, der sich in Langsrichtung stromabwaérts von dem ersten Abschnitt zu dem Mundende des Rauchar-
tikels erstreckt,

sodass im Gebrauch die Luft, die in den Rauchartikel durch den mindestens einen Lufteinlass gezogen wird,
stromaufwarts durch den ersten Abschnitt der Luftstrémungsbahn zu dem Aerosol bildenden Substrat und dann
stromabwarts zu dem Mundende des Rauchartikels durch den zweiten Abschnitt der Luftstromungsbahn stromt.

Revendications

Article a fumer (2, 40, 50, 60) ayant une extrémité buccale et une extrémité distale, I'article a fumer comprenant :

une source de chaleur (4) ;

un substrat formant aérosol (6) en aval de la source de chaleur ;

au moins une entrée d’air (32) en aval du substrat formant aérosol ; et

un passage d’écoulement d’air s’étendant entre 'au moins une entrée d’air et 'extrémité buccale de I'article a
fumer, ou le passage d’écoulement d’air comprend une premiére partie s’étendant longitudinalement en amont
del'au moins une entrée d’air vers le substratformant aérosol et une seconde partie s’étendant longitudinalement
en aval a partir de la premiére partie vers 'extrémité buccale de I'article a fumer.

Article a fumer selon la revendication 1, dans lequel la premiére partie du passage d’écoulement d’air s’étend en
amont a partir de 'au moins une entrée d’air vers le substrat formant aérosol et la seconde partie du passage
d’écoulement d’air s’étend en aval a partir du substrat formant aérosol vers I'extrémité buccale de l'article a fumer.

Article a fumer selon la revendication 1, dans lequel la premiére partie du passage d’écoulement d’air s’étend en
amont a partir de 'au moins une entrée d’air vers le substrat formant aérosol et la seconde partie du passage
d’écoulement d’air s’étend en aval a partir de l'intérieur du substrat formant aérosol vers I'extrémité buccale de
Iarticle a fumer.

Article a fumer selon 'une quelconque des revendications 1 a 3, dans lequel la premiére partie du passage d’écou-
lement d’air et la seconde partie du passage d’écoulement d’air sont concentriques.

Article a fumer selon 'une quelconque des revendications 1 a 4, dans lequel la premiére partie du passage d’écou-
lement d’air entoure la seconde partie du passage d’écoulement d’air.

Article a fumer selon 'une quelconque des revendications 1 a 5, dans lequel la premiére partie du passage d’écou-
lement d’air et la seconde partie du passage d’écoulement d’air ont une section transversale essentiellement cons-
tante.

Article a fumer selon I'une quelconque des revendications 1 a 5, dans lequel la coupe transversale de la premiére
partie du passage d’écoulement d’air augmente lorsque la premiére partie du passage d’écoulement d’air s’étend
en amont et la section transversale de la seconde partie du passage d’écoulement d’air augmente lorsque la seconde
partie du passage d’écoulement d’air s’étend en aval.

Article a fumer selon 'une quelconque des revendications 1 & 7, comprenant :
un élément directif d’écoulement d’air (8) en aval du substrat formant aérosol, 'élément directif d’écoulement
d’air définissant la premiére partie du passage d’écoulement d’air et la seconde partie du passage d’écoulement

d’air.

Article a fumer selon la revendication 8, dans lequel I'élément directif d’é€coulement d’air comprend un corps creux
(24, 52) ouvert, essentiellement imperméable a l'air.
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Article a fumer selon la revendication 9, dans lequel le corps creux est un cylindre circulaire droit.
Article a fumer selon la revendication 9, dans lequel le corps creux est un céne circulaire droit tronqué.

Article a fumer selon une quelconque revendication précédente, dans lequel la source de chaleur est une source
de chaleur combustible.

Article a fumer selon la revendication 12, dans lequel la source de chaleur combustible est isolée du passage
d’écoulement d’air de telle fagon que lair tiré le long du passage d’écoulement d’air n’entre pas directement en
contact avec la source de chaleur combustible.

Article a fumer selon une quelconque revendication précédente, comprenant en outre :

un élément conducteur de chaleur (22) autour et en contact avec une partie arriére (4b) de la source de chaleur
et une partie avant (6a) du substrat formant aérosol.

Procédé pour la réduction ou I'élimination des augmentations de température d’un substrat formant aérosol d’un
article a fumer durant les bouffées, le procédé comprenant la fourniture d’un article a fumer (2, 40, 50, 60),
comprenant :

une source de chaleur (4) ;

un substrat formant aérosol (6) en aval de la source de chaleur ;

au moins une entrée d’air (32) en aval du substrat formant aérosol ; et

un passage d’écoulement d’air s’étendant entre 'au moins une entrée d’air et 'extrémité buccale de I'article a
fumer, ou le passage d’écoulement d’air comprend une premiére partie s’étendant longitudinalement en amont
del'au moins une entrée d’air vers le substratformant aérosol et une seconde partie s’étendant longitudinalement
en aval a partir de la premiére partie vers 'extrémité buccale de I'article a fumer,

de telle fagon que, durant l'utilisation, I'air tiré dans l'article a fumer a travers 'au moins une entrée d’air passe
en amont a travers la premiére partie du passage d’écoulement d’air vers le substrat formant aérosol et ensuite
en aval vers I'extrémité buccale de 'article a fumer a travers la seconde partie du passage d’écoulement d’air.
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SZABADALMI IGENYPONTOK

1. Dohanyzasi ofkk (2, 40, 53, 80}, amelynel 28 fellli vige &5 tavalabbl vége van, és ahol
a dohdnyzdsi cikk lantalma

hoforrast (4

aeroszoidpad ssubszirdtel (8], amely & hiforrast Kvatben helvezkadik of;

legalably egy levepdbemunatet (38, amely sz acroszolképed anyaget kdvsiben
helyerkadiv af; &g

iegdramidsi Gvonalal, amely & logalabb egy legbemanet 68 o dohanyrdst oikk szd) fridl
vege Rizdit hizodik, ahol » Bpdramidsl Gvonginak elsd szakasza van, amaly hosszivdnvban
hlzddik a legaldbb egy levegdbemanslet megelded ponttdl ax seroszolképzd szubsstrdtig,
valgrmint masodil szakasza van, amaly hosszirdnyban gz olsd szakasy utdn kexdddédk, és a
dohdnyzast ciisk sz4j felfli vége ndnydban huzddik,
2. Az 1. igénypont szerind dohanyadsi ok, ahol g legdramidsl Gtvonsl olsd sxakasza 8
legalabb egy bghemenstet megeldad pontid! az asroszolidpad ssubszirat Indnyaban hlzddk, és
8 logaramiast dtvonal médsodit seokaszs a2 seroszolképzd szubsatrdlot kavetd ponitdl a
dohanyzdsh oikk s28] feldl vage rdnydban Huzodis.
&, Ax 1 igénypont szedall dohdnyzdsl oikk, ahol & Sgaramidsi Glvongl elsd szakasea »
fegalabb egy ldghemeanstet megeldzd pontd! ax asrossolikdped szubszindt rdnyvaban hizodik, és
a legaramiasl Gtvonal mdsodik szakasza ax awrosrolképzd szubsstrafonbsil ponisl a
dohdnyzast cikk s24] feltl vege irdnyaban Mosodik,
4. Az 1~ & igénypordok bérmslyike szerintt dohdnyzdsi oikk, shol 8 légdrandds Gvonal
alad szakasza €8 8 lepdramissi tlvonal mdsodik seakasza koncentrilus,
8. Azt~ 4 igénypontok birmelyvike sserintt dubdoyedsl cikk, ahol g legdramidst dhonat
alad szakasza kKorbeveszl g legaramidsi Gtvonal masodik szokaszat
8. Az 1~ 8§ igénypuntok barmelvike szerintt dobdnyedst cikk, ahol g legdramigs! divonal
elsd szakasza &5 & ldndramidsl tvonal mdsodik szakasza lenyegeben allands kersssimetszedd
7. At~ & igenypontok barmelvike szerintl dohdnyzdsi aikk, ahol 8 Mgdramigsi dlvonst
slsd szakaszanak keraszimetssete a2 aramids infnydval szamben haladva n8, 88 @ lbgdramisal
atvonal mdsodik sxakaszdnak kerssstmetszete a2 dramids irdnyahan haladva né,
B Az 17 jgénypontok barmelyiks szerinti dohdnyzas) ok, smealy fadtalmaz:

isgaramide-tereld slemst (8}, amealy a2 asroszolkdpzd ssubsairitol kovetden helyezkeaik
utvonal masodik szakaszat
8. A 8. iganypont szerintt dohdnyzdsl oitk, shol 8 BgaramBs-lereld slemy nyitodt végl,
Henyagéhen levegd dital sfjdrhatatian fall Greges test (24, 82,
o AR igenypont szerin dohanyzdsl oikk, shol az (regas tast egvenes kSrhenger.
1. A 8. igénypont szerintl dohdoysasi alik, ahol ax Urages tost csonka sgyenes kirhenger,



o

12 Az eléed igényponiok bannslyiks szevintl dohanysast okk, shol 8 biforas Sghetd
hivforras.
i3 A 2. igtnypoent szerintl dobdoyedst okk, ahol an dghstd anyagl hdfords of van
srigetelve a legaramisst Ulvonaltél gy, hogy @ légdramiast dlvonal mentén dtszivolt levegd nem
kel kbzvellen dnnthozdshe az &ghatd anvagu héfmrissal,
14, Ax aldzd igdnypontok barmsivike szerintl dohanveasi oikk, amely tartsimaz tovdbba:

hovezetd slemsl {323}, amely hdforras hatsd szakasza (4b) 3 a2z aerossolképsd
szubszirat @llisd srakaszs (Ba) kinll &5 azzal drintkaxdsben van erandesve.
18, Eljaras dohdnyzast oikk asrazolidpsd szubsziréiénak bémérsékietiben bekdvetkesd
homersekletnivekedds csdkkentésdre vagy megszintetésdte a dobhdnyedst ok elseivésa
soran, ahol ax oligrds sordn olyan dohdnyzdsl cikket (2, 40, 80, 80) slkalmazunk, amsly
tartalmax

hoforrgst (43

garossolkepzd szubszicdiot (8], smaly g hiforrast kdvetlisn helyeskeddik &

logalabb egy lgbemenstet {32}, amsly ar seroszolkdpzd szubszirdlol kéveiden

helyarkedik of 63

olyan lsgdramias! Gvonalat, mmesly o legaiabb egy léghemanst &8 3 Jdohdnyrdsi oikK 28
fallll voge Rzt husddik, ahol g l6géramidst Glvonalnak elsd szakasza van, amely
hosszivdnyban 8 legaldbb egy logbemansiet megelizd poniél az ssroszolképzd anyag
irdnyaban hizodik, &y mésodik szakasa van, amely hosszirdnybian az olsd szakasyd kdvstd
pontiol a dohanyzdst clkk sed) foldh vége iranyaban heddik,

tgy, hogy hasznalst kbzben a dohanyzasi gkkbe z legaldbb sgy Bobamensten kereszitd
heszivoll levegd a legdranddsl divonal eled srakaszan &t framilik &z seroszolidpnd saubszirdt
ranyaban, majd szt kdvetlen tovabl ar dramids ranyaban, & dohdnyzasl oikk szdi feidh vége
fele, = igdramibdst divonal mdsodik szakaszan &,
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