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(54) HEATING DEVICE AND HEATING SYSTEM

(57) A heating device and a heating system having
a novel structure are provided. A heating device that can
heat a smokable material included in a consumable is
provided. The heating device includes: an air inlet; a
housing; a heating element that heats the smokable ma-
terial from inside; a chamber which is located inside the
housing and which has a side wall surrounding a lateral
surface of the smokable material; a first gap between an
inner circumferential surface of the side wall of the cham-
ber and a lateral surface of the consumable accommo-
dated in the chamber; and a second gap between the
housing and an outer circumferential surface of the side
wall of the chamber. The thickness of the first gap is great-
er than the thickness of the second gap.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a heating de-
vice and a heating system.

BACKGROUND ART

[0002] In the related art, a flavor inhaler for inhaling
flavors and the like without combusting a material is
known. As an example of such a flavor inhaler, an elec-
trically heated aerosol-generating system provided with
a cavity accommodating a smoking article inside a hous-
ing is known (PTL 1). In the electrically heated aerosol-
generating system, an internal air flow channel is provid-
ed between the housing and the cavity, and by causing
air to pass through the internal air flow channel and be
supplied to the smoking article, the air can be preheated.
PTL 1 also indicates that by providing the internal air flow
channel, the housing is cooled.

CITATION LIST

PATENT LITERATURE

[0003] PTL 1: Japanese Patent No. 5963375

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0004] One objective of the present invention is to pro-
vide a heating device and a heating system having a
novel structure.

SOLUTION TO PROBLEM

[0005] According to a first aspect of the present inven-
tion, a heating device that can heat a smokable material
included in a consumable is provided. The heating device
includes: an air inlet; a housing; a heating element that
heats the smokable material from inside; a chamber
which is located inside the housing and which has a side
wall surrounding a lateral surface of the smokable mate-
rial; a first gap of which at least a portion is demarcated
by an inner circumferential surface of the side wall of the
chamber and a lateral surface of the consumable accom-
modated in the chamber; and a second gap between the
housing and an outer circumferential surface of the side
wall of the chamber. The thickness of the first gap is great-
er than the thickness of the second gap.
[0006] According to the first aspect above, since a plu-
rality of gaps are included and the thickness of the first
gap closest to the heating element is relatively large, a
convection current of air inside the gap can be limited or
reduced compared to the case of a single gap, and at
least one of the following may be achieved. The transfer

of heat from the heating element and the heated smok-
able material through the first gap to the chamber and
the housing can be suppressed or reduced, and therefore
a temperature rise at the surface of the housing can be
reduced and a loss of heat from the smokable material
due to the chamber can be reduced. In particular, the
loss of heat from the outer circumference of the smokable
material can be reduced, and therefore an aerosol can
be generated more fully from the smokable material even
in the latter half of a smoking action. Moreover, since the
transfer of heat to the chamber can also be suppressed
or reduced, the transfer of heat to the inside of the heating
device through the chamber can also be reduced. Note
that a reduction of heat transfer to the inside of the heating
device is preferable from the perspective of device pro-
tection.
[0007] In this specification, the "first gap" refers to a
space in which, in the state with the consumable posi-
tioned at a desired position inside the chamber, at least
a portion of the gap is demarcated by the inner circum-
ferential surface of the side wall of the chamber located
in a location corresponding to the length of the smokable
material inside the chamber in the insertion direction of
the smokable material and the lateral surface of the con-
sumable accommodated in the chamber. The thickness
of the first gap refers to "the distance, in the first gap, in
a direction extending in the radial direction from an axis
which passes through the center of the chamber and
which extends in the longitudinal direction of the heating
device (the insertion direction of the consumable)". Spe-
cifically, the thickness of the first gap may also be thought
of as "the longest distance, in the first gap, among the
distances in the direction extending in the radial direction
from an axis which passes through the center of the
chamber and which extends in the longitudinal direction
of the heating device", or as "the shortest distance, in the
first gap, among the distances in the direction extending
in the radial direction from an axis which passes through
the center of the chamber and which extends in the lon-
gitudinal direction of the heating device". Similarly, the
"second gap" refers to a space that exists in the state
with the consumable positioned at the desired position
inside the chamber, the gap existing between the housing
located in a location corresponding to the length of the
smokable material inside the chamber in the insertion
direction of the smokable material and the outer circum-
ferential surface of the side wall of the chamber. The
thickness of the second gap refers to "the distance, in
the second gap, in a direction extending in the radial di-
rection from an axis which passes through the center of
the chamber and which extends in the longitudinal direc-
tion of the heating device". Specifically, the thickness of
the second gap may also be thought of as "the longest
distance, in the second gap, among the distances in the
direction extending in the radial direction from an axis
which passes through the center of the chamber and
which extends in the longitudinal direction of the heating
device", or as "the shortest distance, in the second gap,
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among the distances in the direction extending in the
radial direction from an axis which passes through the
center of the chamber and which extends in the longitu-
dinal direction of the heating device". In other words, the
"first gap" and the "second gap" are gaps located on the
outer radial side of the smokable material accommodated
in the chamber, in the insertion direction of the smokable
material. Also, in this specification, the "state with the
consumable positioned at the desired position inside the
chamber" refers to a state in which the consumable is
positioned correctly at the intended position inside the
chamber for generating an aerosol from the consumable
(for example, in the case where the chamber has "a bot-
tom wall abutted by the inserted consumable", the state
in which the consumable abuts at least a part of the bot-
tom, or in the case where the heating device includes an
"abutting part abutted by the inserted consumable" on
the inside or the outside of the chamber, the state in which
the consumable abuts at least a part of the abutting part").
[0008] The heating element is shaped like a pin, a
blade, or the like that can be inserted into the smokable
material. For example, the heating element may include
a support such as a base plate or core of ceramic, heat-
resistant resin, or the like that is resistant to heating and
rigid enough to allow insertion into the smokable material,
and a heat generator such as a resistively heatable heat-
ing track formed on the surface or the inside of the sup-
port. The heating element is not limited to the above and
may also be a susceptor that is inductively heated by an
induction coil. The term "susceptor" in this specification
means a material that can convert electromagnetic en-
ergy into heat, and refers to a material for the purpose
of heating the "smokable material". The susceptor is dis-
posed at a position where heat can be transferred to the
"smokable material". When the susceptor is located in-
side a fluctuating electromagnetic field, eddy currents in-
duced in the susceptor and magnetic hysteresis loss in-
side the susceptor cause the susceptor to heat up. The
heating element may also be a portion that contacts the
smokable material in a state with the consumable posi-
tioned at the desired position inside the chamber.
[0009] The susceptor preferably includes a material
selected from at least one of the group consisting of alu-
minum, iron, nickel, and alloys thereof (for example, ni-
chrome and stainless steel). The susceptor may have
any shape, and may be granular, rod-like, strip-shaped,
tubular, or cylindrical, for example. If the shape of the
susceptor is tubular with looping electrical paths, eddy
currents can be generated efficiently. A plurality of sus-
ceptors having the same shape or a plurality of suscep-
tors having different shapes may be arranged in a com-
partment.
[0010] In the case where a susceptor is adopted as the
heating element, the housing and/or the chamber pref-
erably are magnetically permeable and non-conducting
(electrically insulating). With this configuration, the hous-
ing and/or the chamber do not generate heat readily in
response to the induction coil, and the susceptor can be

made to generate heat efficiently. Examples of magnet-
ically permeable and non-conducting (electrically insu-
lating) materials include glass, plant matter, wood, paper,
and resins such as PEEK.
[0011] The induction coil may be a flat coil or a cylin-
drical coil, for example. In the state with the consumable
positioned at the desired position inside the chamber,
the induction coil may be provided on the opposite side
of the consumable with the bottom wall of the chamber
in between, or may be provided to surround the chamber.
[0012] The heating device may have an air channel
from the air inlet to the inside of the chamber, and the air
channel may include a first air channel passing through
the second gap and the first gap. With this arrangement,
air reaches the first gap through the second gap, and
therefore air can be supplied to the smokable material
from the first gap. In this case, by forming holes or notches
in a member (for example, the wrap paper) forming the
lateral surface of the consumable, or by configuring the
member forming the lateral surface of the consumable
to be a gas-permeable member, for example, the air that
is supplied to the first gap when a user inhales the con-
sumable can be drawn inside the consumable from the
lateral surface of the consumable. The chamber may also
have a bottom abutted by the consumable inserted into
the chamber. The bottom may also have a recessed part
or a raised part for supporting a part of the consumable
positioned at the desired position in the chamber such
that at least a part of the end surface of the consumable
is exposed to the inside of the chamber. In this case,
when the user inhales the consumable, air supplied to
the first gap through the second gap can be drawn inside
the consumable from the end surface of the consumable.
Also, since the thickness of the first gap is greater than
the thickness of the second gap, the flow rate of the air
reaching the first gap is relatively low, and a cooling of
the chamber due to a convection current of air can be
suppressed or reduced. With this arrangement, the loss
of heat from the outer circumference of the smokable
material can be reduced.
[0013] In the heating device, the first gap and the sec-
ond gap may also be configured not to be connected with
each other in the state with the consumable positioned
at the desired position inside the chamber. With this ar-
rangement, a convection current of air between the first
gap and the second gap can be blocked, and therefore
the heat insulation performance in the first gap and the
second gap can be improved further.
[0014] The chamber may have a bottom wall with an
opening. The air channel may include a second air chan-
nel leading to the opening in the bottom wall of the cham-
ber. With this arrangement, in the case where the first air
channel passing through the second gap and the first
gap is included, air can be supplied from the opening in
the bottom wall of the chamber to the end of the smokable
material in addition to the supply of air from the first gap
to the smokable material, and therefore air flow ratio of
the first air channel and the second air channel can be
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adjusted easily. In other words, for example, the ratio of
the amount of air drawn into the consumable from the
lateral surface of the smokable material and the amount
of air drawn in from the end surface of the smokable
material can be adjusted easily. With this arrangement,
the degree of freedom in supplying air to the consumable
can be improved.
[0015] The housing may have an insertion end into
which the consumable is inserted, the heating device
may include a junction that divides the air inlet into the
first air channel and the second air channel, and the in-
sertion end, the bottom wall, the junction, and the air inlet
may be disposed in the above order in the insertion di-
rection of the consumable. With this arrangement, the
second air channel can be easily made shorter in length
than the first air channel, and the proportional amount of
air to be supplied to the end of the smokable material
from the second air channel can be increased easily. As
a result, air can be supplied to the smokable material
efficiently while a cooling of the chamber due to a con-
vection current of air in the first gap is suppressed or
reduced.
[0016] The amount of air supplied to the smokable ma-
terial from the second air channel may be greater than
the amount of air supplied to the smokable material from
the first air channel when the user inhales the consum-
able. With this arrangement, an aerosol can be released
from the smokable material efficiently while a cooling of
the chamber due to a convection current of air in the first
air channel is suppressed or reduced.
[0017] The heating device may include a positioning
part that positions the smokable material at a position in
the insertion direction of the consumable such that a part
of the heating device does not contact the lateral surface
of the consumable corresponding to the smokable ma-
terial when the smokable material is to be heated. With
this arrangement, a release of heat from the heated
smokable material through a part of the heating device
may be suppressed or reduced.
[0018] The heating device may also include a guide
that contacts the consumable and guides the smokable
material to the heating element. A part of the heating
device may also be the guide. With this arrangement, a
release of heat from the heated smokable material
through the guide may be suppressed or reduced in the
case where the smokable material is positioned by the
positioning part at a position in the insertion direction of
the consumable such that the guide does not contact the
lateral surface of the consumable corresponding to the
smokable material.
[0019] The volume of the first gap is preferably larger
than the volume of the second gap. The chamber may
also have a contacting part that contacts the housing.
The contacting part is preferably disposed at a position
that does not overlap with the heating element in the in-
sertion direction of the consumable. With this arrange-
ment, since the heating element is provided at a position
apart from the contacting part of the chamber, the transfer

of heat from the heating element to the housing and the
inside of the device through the contacting part is sup-
pressed or reduced. As a result, the smokable material
can be heated efficiently, and a temperature rise of the
housing and the inside of the device can be suppressed
or reduced. In the insertion direction of the consumable,
one end of the side wall of the chamber is preferably
located farther toward the insertion end of the housing
than the heating element. With this arrangement, the first
gap and the second gap are demarcated by the side wall
of the chamber, and therefore a convection current of air
between the first gap and the second gap can be sup-
pressed or reduced, and the transfer of heat from the first
gap to the second gap can be suppressed or reduced.
[0020] The bottom wall of the chamber may be config-
ured to be movable with respect to the housing in the
insertion direction of the consumable. With this arrange-
ment, after the consumable has been used, by causing
the chamber to move away from the heating element
(that is, toward the insertion end of the housing) with the
smokable material placed inside the chamber, the smok-
able material can be removed from the heating element
easily while the spilling out of the smokable material such
as cut tobacco from the consumable is suppressed or
reduced. Otherwise, the consumable can be removed
from the housing easily after the consumable has been
used.
[0021] The heating device may also have an operating
part such as a lever which is coupled to the chamber and
of which a part is exposed to the outside of the housing.
With this arrangement, the user can operate the operat-
ing part to move the bottom wall of the chamber with
respect to the housing in the insertion direction of the
consumable. The operating part is preferably connected
to the contacting part of the chamber. With this arrange-
ment, in the case where the contacting part is provided
at a position relatively apart from the heating element,
the transfer of heat from the heating element to the con-
tracting part is suppressed or reduced. For this reason,
by connecting the operating part to the contacting part,
heat from the heating element is transferred less readily
to the operating part, and the user can operate the op-
erating part more safely.
[0022] The smokable material may be wrapped by a
first wrap paper that is permeable to air. The first wrap
paper may be provided with a lid that is permeable to air
and prevents the smokable material from falling out. The
lid may be affixed to the first wrap paper with glue or
secured to the first wrap paper by friction. The lid may
be a paper filter or an acetate filter, for example. The
consumable may also include a cylindrical member. The
cylindrical member may be a paper tube or a hollow filter.
[0023] The hollow filter may be formed from a packing
layer including one or multiple hollow channels and a
plug wrapper covering the packing layer. The fibers in
the packing layer have a high packing density, and there-
fore during inhalation, the air and the aerosol only flow
through the hollow channels, and there is little or no flow
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inside the packing layer. The hollow filter may also in-
clude a mouthpiece formed from an adjacent filter part
or the like.
[0024] The length of the smokable material in the lon-
gitudinal direction is preferably 40 mm to 90 mm, more
preferably 50 mm to 75 mm, even more preferably 50
mm to 60 mm. The circumference of the smokable ma-
terial is preferably 15 mm to 25 mm, more preferably 17
mm to 24 mm, even more preferably 20 mm to 23 mm.
Also, the length of the smokable material may be from
12 mm to 22 mm, the length of the first wrap paper may
be from 12 mm to 22 mm, the length of the hollow filter
may be from 7 mm to 26 mm, and the length of the filter
part may be from 6 mm to 20 mm.
[0025] The smokable material included in the consum-
able may contain an aerosol source that generates an
aerosol when heated to a predetermined temperature.
The type of the aerosol source is not particularly limited,
and extracts and/or their components from any of various
types of natural substances may be selected according
to the purpose. Examples of the aerosol source include
glycerin, propylene glycol, triacetin, 1,3-butanediol, and
mixtures thereof. The quantity of aerosol source in a solid
smokable material (percent by weight with respect to the
overall weight of the smokable material) is not particularly
limited, but from the perspective of generating the aerosol
sufficiently and also imparting a pleasant flavor, the quan-
tity is normally equal to or greater than 5% by weight,
preferably equal to or greater than 10% by weight, and
furthermore, is normally less than or equal to 50% by
weight, preferably less than or equal to 20% by weight.
[0026] For the smokable material, tobacco such as the
lamina or midrib, or some other known plant material may
be used. Additionally, the smokable material such as to-
bacco may be shaped into cuttings, sheets, strings, a
powder, granules, pellets, a slurry, a porous shape, or
the like. In the case where the smokable material has a
circumference from 20 mm to 23 mm and a length from
18 mm to 22 mm, the quantity range of the smokable
material such as tobacco contained in the consumable
may be from 200 mg to 400 mg for example, preferably
from 250 mg to 320 mg. The moisture content of the
smokable material including tobacco or the like as the
smokable material (percent by weight with respect to the
overall weight of the smokable material) is from 8% by
weight to 18% by weight, for example, preferably from
10% by weight to 16% by weight. When such moisture
content is present, roll staining is suppressed or reduced
and favorable rollability during manufacturing is
achieved. The size and preparation method of the cut
tobacco used as one example of the smokable material
is not particularly limited. For example, dried tobacco leaf
that has been cut into pieces having a width from 0.8 mm
to 1.2 mm may be used. Also, dried tobacco leaf may be
pulverized such that the average particle size is approx-
imately from 20 mm to 200 mm, and then uniform particles
thereof may be worked into sheets and cut into pieces
having a width from 0.8 mm to 1.2 mm and used. Fur-

thermore, a product obtained by gathering the sheets
worked as above without cutting may also be used as
the smokable material. Furthermore, the smokable ma-
terial may also be in a liquid state and the liquid may be
viscous. In this case, the aerosol source may occupy the
majority of the smokable material. The aerosol source
content in the smokable material in liquid form (percent
by weight with respect to the overall weight of the smok-
able material) can be set to 80% by weight or greater,
90% by weight or greater, or 95% by weight or greater.
Additionally, the smokable material may also include one
or multiple types of aromatic substances. The type of the
aromatic substance is not particularly limited, but menthol
is preferable from the perspective of imparting a pleasant
flavor.
[0027] The consumable may also include a second
wrap paper which is different from the first wrap paper
and which is used to wrap at least one of the cylindrical
member, the hollow filter part, and the filter part. The
second wrap paper may also wrap a part of the first wrap
paper used to wrap the smokable material. The first wrap
paper and the second wrap paper of the consumable can
be made from paper stock having a basis weight from 20
gsm to 65 gsm, for example. The thickness of the first
wrap paper and the second wrap paper is not particularly
limited, but from the perspective of rigidity, air permea-
bility, and ease of adjustment during papermaking, is
preferably from 10 mm to 100 mm.
[0028] A loading material may also be included in the
first wrap paper and the second wrap paper of the con-
sumable. The loading material content may be from 10%
by weight to 60% by weight with respect to the total weight
of the first wrap paper and the second wrap paper, pref-
erably from 15% by weight to 45% by weight. For the
preferable range of basis weight (25 gsm to 45 gsm), the
loading material is preferably from 15% by weight to 45%
by weight. Calcium carbonate, titanium dioxide, or kaolin
can be used as the loading material, for example. Paper
including such a loading material presents a bright white
color that is preferable from the perspective of appear-
ance for use as a wrap paper for the consumable, and
can retain its whiteness permanently. By including a large
amount of such a loading material, the ISO whiteness of
the wrap paper can be set equal to or greater than 83%,
for example. Also, from a practical perspective of use as
a wrap paper for the consumable, the first wrap paper
and the second wrap paper preferably have a tensile
strength equal to or greater than 8 N / 15 mm. The tensile
strength can be raised by reducing the loading material
content. Specifically, the tensile strength can be raised
by reducing the loading material content below the upper
limit on the loading material content indicated in the basis
weight ranges indicated as an example above.
[0029] Note that the features of another aspect may
be combined with or applied to the first aspect, insofar
as the action and effect of the first aspect are not im-
paired.
[0030] According to a second aspect of the present
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invention, a heating system is provided. The heating sys-
tem includes the above heating device and a consumable
provided with a smokable material to be heated by the
heating device. The consumable may be positioned at a
desired position inside the heating device. Here, the "de-
sired position inside the heating device" where the con-
sumable is positioned refers to a position where suitable
heating can be performed to generate an aerosol from
the smokable material.
[0031] Note that the features of another aspect may
be combined with or applied to the second aspect, insofar
as the action and effect of the second aspect are not
impaired.
[0032] According to a third aspect, a heating system
is provided, the heating system including a heating de-
vice that can heat a smokable material included in a con-
sumable and a consumable provided with the smokable
material to be heated by the heating device. The heating
system includes: an air inlet; a housing; a heating element
that heats the smokable material from inside; a chamber
which is located inside the housing and which has a side
wall surrounding a lateral surface of the smokable mate-
rial; a first gap of which at least a portion is demarcated
by an inner circumferential surface of the side wall of the
chamber and a lateral surface of a consumable accom-
modated in the chamber; and a second gap between the
housing and an outer circumferential surface of the side
wall of the chamber. The thickness of the first gap is great-
er than the thickness of the second gap.
[0033] According to the third aspect, since a plurality
of gaps are included and the thickness of the first gap
closest to the heating element is relatively large, a con-
vection current of air inside the gap can be limited or
reduced compared to the case of a single gap. With this
arrangement, at least one of the following may be
achieved. The transfer of heat from the heating element
and the heated smokable material through the first gap
to the chamber and the housing can be suppressed or
reduced, and therefore a temperature rise at the surface
of the housing can be reduced and a loss of heat from
the smokable material due to the chamber can be re-
duced. In particular, the loss of heat from the outer cir-
cumference of the smokable material can be reduced,
and therefore an aerosol can be generated more fully
from the smokable material even in the latter half of a
smoking action. Moreover, since the transfer of heat to
the chamber can also be suppressed or reduced, the
transfer of heat to the inside of the heating device through
the chamber can also be reduced. Note that a reduction
of heat transfer to the inside of the heating device is pref-
erable from the perspective of device protection. Also,
according to the second aspect, the heating element may
be provided in the heating device or in the consumable.
In the case where the heating element is provided in the
consumable, a susceptor that heats the smokable mate-
rial from inside may be provided.
[0034] Note that the features of another aspect may
be combined with or applied to the third aspect, insofar

as the action and effect of the third aspect are not im-
paired.
[0035] According to a fourth aspect, a heating device
that can heat a smokable material included in a consum-
able is provided. The heating device includes: a housing;
a heating element that heats the smokable material from
inside; a chamber which is located inside the housing
and which has a side wall surrounding a lateral surface
of the smokable material; and a first gap of which at least
a portion is demarcated by an inner circumferential sur-
face of the side wall of the chamber and the smokable
material accommodated in the chamber. The thickness
of the first gap is equal to or greater than 1.5 mm and
less than or equal to 3.0 mm. Preferably, the thickness
of the first gap is equal to or greater than 1.5 mm and
less than or equal to 2.0 mm .
[0036] According to a fourth aspect, by setting the
thickness of the first gap equal to or greater than 1.5 mm
and less than or equal to 3.0 mm, heat from the smokable
material being lost to the chamber during smoking with
the heating device can be suppressed or reduced effec-
tively. Specifically, the outermost layer of the smokable
material can be heated above the temperature (for ex-
ample, approximately 250°C) at which an aerosol source
such as glycerin or propylene glycol included in the smok-
able material evaporates. As a result, an aerosol can be
generated effectively from substantially the entire smok-
able material, and therefore the quantity of aerosol gen-
erated in the latter half of a smoking action can be in-
creased in particular. If the thickness of the first gap is
less than 1.5 mm, the temperature of the outermost layer
of the smokable material falls far below the temperature
(for example, approximately 250°C) at which the aerosol
source evaporates, and the aerosol may not be gener-
ated appropriately. Also, if the thickness of the first gap
exceeds 3.0 mm, the outermost layer of the smokable
material can be heated sufficiently, but the size of the
heating device (housing) is increased unnecessarily. If
the thickness of the first gap exceeds 2.0 mm, the effect
of reducing the loss of heat from the smokable material
to the chamber is lessened even if the thickness is in-
creased, and therefore when the size of the heating de-
vice is considered, the thickness of the first gap is pref-
erably equal to or greater than 1.5 mm and less than or
equal to 2.0 mm. Note that in this specification, the "latter
half of a smoking action" refers to the latter half of a smok-
ing action performed with respect to a single consumable.
[0037] Note that the features of another aspect may
be combined with or applied to the fourth aspect, insofar
as the action and effect of the fourth aspect are not im-
paired.
[0038] According to a fifth aspect, a heating device that
can heat a smokable material included in a consumable
is provided. The heating device includes: a housing; a
heating element that heats the smokable material from
inside; a chamber which is located inside the housing
and which has a side wall surrounding a lateral surface
of the smokable material; and a guide provided with an
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inner surface that contacts the consumable and guides
the smokable material to the heating element. The dis-
tance between the inner surface of the side wall of the
chamber and the inner surface of the guide in the direc-
tion orthogonal to the insertion direction of the consum-
able is equal to or greater than 1.5 mm and less than or
equal to 3.0 mm. Preferably, the distance between the
inner surface of the side wall of the chamber and the
inner surface of the guide in the direction orthogonal to
the insertion direction of the consumable is equal to or
greater than 1.5 mm and less than or equal to 2.0 mm.
[0039] According to the fifth aspect, the distance be-
tween the inner surface of the side wall of the chamber
and the inner surface of the guide in the direction orthog-
onal to the insertion direction of the consumable is equal
to or greater than 1.5 mm and less than or equal to 3.0
mm. In other words, since the inner surface of the guide
contacts the consumable, the distance between the inner
surface of the side wall of the chamber and the inner
surface of the guide is substantially the same as the dis-
tance between the outer surface of the consumable and
the inner surface of the side wall of the chamber. Con-
sequently, according to the fifth aspect, in the state with
the consumable positioned at a desired position inside
the chamber, the thickness of the space between an outer
circumferential surface of the smokable material and an
inner circumferential surface of the side wall of the cham-
ber is approximately equal to or greater than 1.5 mm and
less than or equal to 3.0 mm. With this arrangement, heat
from the smokable material being lost to the chamber
during smoking with the heating device can be sup-
pressed or reduced effectively. Specifically, the outer-
most layer of the smokable material can be heated above
the temperature (for example, approximately 250°C) at
which an aerosol source such as glycerin or propylene
glycol included in the smokable material evaporates. As
a result, an aerosol can be generated effectively from
substantially the entire smokable material, and therefore
the quantity of aerosol generated in the latter half of a
smoking action can be increased in particular. If the thick-
ness of the space is less than 1.5 mm, the temperature
of the outermost layer of the smokable material falls far
below the temperature (for example, approximately
250°C) at which the aerosol source evaporates, and the
aerosol may not be generated appropriately. Also, if the
thickness of the space exceeds 3.0 mm, the outermost
layer of the smokable material can be heated sufficiently,
but the size of the heating device (housing) is increased
unnecessarily. If the thickness of the space exceeds 2.0
mm, the effect of reducing the loss of heat from the smok-
able material to the chamber is lessened even if the thick-
ness is increased. Therefore, when the size of the heating
device is considered, the distance between the inner sur-
face of the side wall of the chamber and the inner surface
of the guide in the direction orthogonal to the insertion
direction of the consumable, or in other words the thick-
ness of the space, is preferably equal to or greater than
1.5 mm and less than or equal to 2.0 mm.

[0040] Note that the features of another aspect may
be combined with or applied to the fifth aspect, insofar
as the action and effect of the fifth aspect are not im-
paired.

BRIEF DESCRIPTION OF DRAWINGS

[0041]

[Fig. 1] Fig. 1 is a schematic lateral section of a heat-
ing system according to the present embodiment.
[Fig. 2] Fig. 2 is an enlarged schematic view of the
heating unit illustrated in Fig. 1.
[Fig. 3] Fig. 3 is a graph illustrating the temperature
of the outermost layer of a smokable material.
[Fig. 4] Fig. 4 is an enlarged schematic view of a
heating unit of a heating device according to another
embodiment.
[Fig. 5] Fig. 5 is an enlarged schematic view of a
heating unit of a heating device according to yet an-
other embodiment.

DESCRIPTION OF EMBODIMENTS

[0042] Hereinafter, embodiments of the present inven-
tion will be described with reference to the drawings. In
the drawings described hereinafter, the same or corre-
sponding structural elements are denoted with the same
signs, and duplicate description is omitted.
[0043] Fig. 1 is a schematic lateral section of a heating
system according to the present embodiment. A heating
system 100 according to the present embodiment in-
cludes a consumable 10 and a heating device 20. The
heating device 20 is preferably a portable device or a
handheld device. As illustrated in Fig. 1, the consumable
10 includes a smokable material 16 to be heated by the
heating device 20, a hollow filter 14, and a filter part 12.
The heating device 20 includes a battery 22, a printed
circuit board (PCB) 24, a housing 30, and a heating unit
40.
[0044] The heating device 20 is configured to heat the
solid smokable material 16 and atomize the smokable
material 16. The smokable material 16 forms a part of
the consumable 10 having a pillar shape extending in the
longitudinal direction, for example. The consumable 10
may be a tobacco stick in which the smokable material
16 contains tobacco, for example. The battery 22 stores
power to be used by the heating device 20. For example,
the battery 22 is a lithium-ion battery. The battery 22 may
also be chargeable by an external power source.
[0045] The PCB 24 includes a CPU, a memory, and
the like, and controls operations by the heating device
20. For example, the PCB 24 starts the heating of the
smokable material 16 in response to a user operation
performed on an input device such as a push-button or
a sliding switch not illustrated, and ends the heating of
the smokable material 16 after a certain time has passed.
The PCB 24 may also end the heating of the smokable
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material 16 if a number of puff operations by the user
exceeds a certain value, even if the certain time has not
yet passed since the start of the heating of the smokable
material 16. For example, puff operations are detected
by a sensor not illustrated.
[0046] Alternatively, the PCB 24 may start the heating
of the smokable material 16 in response to the start of a
puff operation, and end the heating of the smokable ma-
terial 16 in response to the end of a puff operation. The
PCB 24 may also end the heating of the smokable ma-
terial 16 if a certain time has passed since the start of
the puff operation, even if the puff operation has not yet
ended. In the present embodiment, the PCB 24 is dis-
posed between the battery 22 and the heating unit 40.
[0047] In the example illustrated in the drawings, the
heating device 20 is configured to receive a consumable
10 in stick form. Also, as illustrated in the drawings, the
battery 22, the PCB 24, and the heating unit 40 may be
arranged in the direction in which the consumable 10 is
inserted into the heating device 20. The housing 30 is a
case that accommodates the battery 22, the PCB 24, and
the heating unit 40. The housing 30 includes an air inlet
30a for supplying air to the heating unit 40 and an inser-
tion end 32 in which an opening 34 is formed, the con-
sumable 10 being inserted into the opening 34.
[0048] The heating unit 40 includes a heater 42 and a
chamber 50. The heater 42 has a shape that can be in-
serted into the smokable material 16, and is configured
to heat the smokable material 16 from inside. Specifically,
the heater 42 includes a blade 42a (corresponding to one
example of the heating element) to be inserted into the
smokable material 16 and a holder 42b for securing the
heater 42 to the housing 30. The blade 42a (heating el-
ement) is a portion that contacts the smokable material
16 in a state with the consumable 10 positioned at the
desired position inside the chamber 50. The blade 42a
may include a resin substrate and a heating track formed
on the surface of the resin substrate, for example. A lead
wire 43 for supplying power from the battery 22 to the
blade 42a is connected to the blade 42a. The heater 42
may also include a susceptor (corresponding to one ex-
ample of the heating element) that is inductively heated
by an induction coil. In this case, the susceptor is inserted
into the smokable material 16 and inductively heated by
the induction coil not illustrated, thereby causing the
smokable material 16 to be heated.
[0049] Next, the chamber 50 of the heating unit 40 will
be described in detail. Fig. 2 is an enlarged schematic
view of the heating unit 40 illustrated in Fig. 1. As illus-
trated in Fig. 2, the chamber 50 includes a side wall 52
surrounding the smokable material 16 and a bottom wall
54 abutted by the end of the smokable material 16. The
bottom wall 54 has an opening 54a for supplying air to
the end of the smokable material 16.
[0050] The heating device 20 is provided with a first
gap S1 between the inner circumferential surface of the
side wall 52 of the chamber 50 and the smokable material
16 of the consumable 10 accommodated in the chamber

50. By providing the first gap S1, an air insulation layer
is formed around the smokable material 16 and the trans-
fer of heat emitted from the blade 42a of the heater 42
to the chamber 50 and the housing 30 through the first
gap S1 can be suppressed or reduced, thereby reducing
a temperature rise on the surface of the housing 30 and
also reducing a loss of heat from the smokable material
16 due to the chamber 50. In particular, the loss of heat
from the outer circumference of the smokable material
16 can be reduced, and therefore an aerosol can be gen-
erated more fully from the smokable material 16 even in
the latter half of a smoking action.
[0051] The heating device 20 is also provided with a
second gap S2 between the housing 30 and the outer
circumferential surface of the side wall 52 of the chamber
50. In the present embodiment, the thickness A of the
first gap S1 is greater than the thickness B of the second
gap S2. Preferably, the volume of the first gap S1 may
be greater than the volume of the second gap S2. Since
the heating device 20 has the first gap S1 and the second
gap S2 and the thickness A of the first gap S1 closest to
the blade 42a is relatively large, a convection current of
air inside the gap can be limited or reduced compared to
the case of a single gap. With this arrangement, the trans-
fer of heat from the blade 42a and the heated smokable
material 16 through the first gap S1 to the chamber 50
and the housing 30 can be suppressed or reduced, and
therefore a temperature rise at the surface of the housing
30 can be reduced and a loss of heat from the smokable
material 16 due to the chamber 50 can be reduced. In
particular, the loss of heat from the outer circumference
of the smokable material 16 can be reduced, and there-
fore an aerosol can be generated more fully from the
smokable material 16 even in the latter half of a smoking
action. Moreover, since the transfer of heat to the cham-
ber 50 can also be suppressed or reduced, the transfer
of heat to the inside of the heating device 20 through the
chamber 50 can also be reduced. In the example illus-
trated in the drawings, the first gap S1 and the second
gap S2 are connected by a third gap S3 that wraps around
the end of the side wall 52 of the chamber 50.
[0052] The heating device 20 has an air channel for
supplying air to the inside of the chamber 50 from the air
inlet 30a of the housing 30. Specifically, the heating de-
vice 20 has a first air channel F1 passing through the
second gap S2 and the first gap S1. With this arrange-
ment, air reaches the first gap S1 through the second
gap S2, and therefore air can be supplied to the smokable
material 16 from the first gap S1. In the present embod-
iment, holes or notches can be formed in a member (for
example, the wrap paper) forming the lateral surface of
the consumable 10, or the member forming the lateral
surface of the consumable 10 can be configured as a
gas-permeable member, for example. With this configu-
ration, the air that is supplied to the first gap S1 through
the first air channel F1 when the user inhales the con-
sumable 10 can be drawn inside the consumable 10 from
the lateral surface of the consumable 10. Also, in the
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present embodiment, the bottom wall 54 of the chamber
50 may also have a recessed part or a raised part for
supporting a part of the consumable 10 such that at least
a part of the end surface of the consumable 10 is exposed
to the inside of the chamber 50. In this case, when the
user inhales the consumable 10, air supplied to the first
gap S1 can be drawn inside the consumable 10 from the
end surface of the consumable 10. Also, since the thick-
ness A of the first gap S1 is greater than the thickness B
of the second gap S2, the flow rate of the air reaching
the first gap S1 is relatively low, and a cooling of the
chamber 50 due to a convection current of air can be
suppressed or reduced. With this arrangement, the loss
of heat from the outer circumference of the smokable
material 16 can be reduced. In the example illustrated in
the drawings, the first air channel F1 passes through the
second gap S2, the third gap S3, and the first gap S1.
[0053] The heating device 20 further includes a second
air channel F2 leading to the opening 54a in the bottom
wall 54 of the chamber 50, and a junction F3 that divides
the air inlet 30a into the first air channel F1 and the second
air channel F2. With this arrangement, air can be supplied
from the opening 54a in the bottom wall 54 of the chamber
50 to the end of the smokable material 16 in addition to
the supply of air from the first gap S1 to the smokable
material 16, and therefore air flow ratio of the first air
channel F1 and the second air channel F2 can be ad-
justed easily. In other words, for example, the ratio of the
amount of air drawn into the consumable 10 from the
lateral surface of the smokable material 16 and the
amount of air drawn in from the end surface of the smok-
able material 16 can be adjusted easily. With this ar-
rangement, the degree of freedom in supplying air to the
consumable 10 can be improved. Note that in the case
where the air supplied to the first gap S1 can be drawn
inside the consumable 10 from the first air channel F1
as described above, the bottom wall 54 of the chamber
50 need not have the opening 54a.
[0054] Regarding the junction F3, as illustrated in the
drawings, in the present embodiment, the insertion end
32, the bottom wall 54, the junction F3, and the air inlet
30a are disposed in the above order in the insertion di-
rection of the consumable 10. With this arrangement, the
second air channel F2 can be easily made shorter in
length than the first air channel F1, and the proportional
amount of air to be supplied to the end of the smokable
material 16 from the second air channel F2 can be in-
creased easily. Consequently, in the present embodi-
ment, since the second air channel F2 has a channel
length that is shorter than the first air channel F1 and a
channel cross-sectional area that is larger than the first
air channel F1, the amount of air supplied to the smokable
material 16 from the second air channel F2 is greater
than the amount of air supplied to the smokable material
16 from the first air channel F1. With this configuration,
air can be supplied to the smokable material 16 efficiently
while a cooling of the chamber 50 due to a convection
current of air in the second air channel F2 is suppressed

or reduced.
[0055] As illustrated in Fig. 2, the chamber 50 has a
contacting part 56 that contacts the housing 30 on the
battery 22 side in the insertion direction of the consum-
able 10. In the present embodiment, the contacting part
56 is secured to the housing 30, thereby securing the
chamber 50 to the housing 30. The contacting part 56
may be a cylindrical, rod-like, or other member extending
from the side wall 52 or the bottom wall 54 of the chamber
50, for example. As illustrated in the drawings, the con-
tacting part 56 is disposed at a position that does not
overlap with the blade 42a of the heater 42 in the insertion
direction of the consumable 10. Specifically, the contact-
ing part 56 is disposed farther on the battery 22 side (the
opposite side from the insertion end 32 of the housing
30) than the blade 42a of the heater 42 in the insertion
direction of the consumable 10. With this arrangement,
since the blade 42a is provided at a position apart from
the contacting part 56 of the chamber 50, the transfer of
heat from the blade 42a to the housing 30 through the
contacting part 56 is suppressed or reduced. As a result,
the smokable material 16 can be heated efficiently, and
a temperature rise of the housing 30 can be suppressed
or reduced.
[0056] As illustrated in the drawings, one end (the end
on the insertion end 32 side) of the chamber 50 is pref-
erably located farther on the insertion end 32 side of the
housing 30 than the blade 42a of the heater 42 in the
insertion direction of the consumable 10. With this ar-
rangement, the first gap S1 and the second gap S2 are
demarcated by the side wall 52 of the chamber 50, and
therefore a convection current of air between the first gap
S1 and the second gap S2 can be suppressed or re-
duced, and the transfer of heat from the first gap S1 to
the second gap S2 can be suppressed or reduced.
[0057] The housing 30 includes a guide 36, the guide
36 demarcating the opening 34 into which the consum-
able 10 is inserted. The guide 36 is a cylindrical member
of which the rim forming the opening 34 extends toward
the battery 22 side. The guide 36 has an inner surface
36a that contacts the outer circumferential surface of the
consumable 10 inserted into the heating device 20
through the opening 34 and guides the smokable material
16 to the heater 42. In the state illustrated in Fig. 2, that
is, when the smokable material 16 is to be heated by the
heating device 20, the smokable material 16 is positioned
by the bottom wall 54 (corresponding to one example of
the positioning part) such that the guide 36 does not con-
tact the lateral surface of the consumable 10 correspond-
ing to the location of the smokable material 16 in the
insertion direction of the consumable 10. In other words,
the length of the guide 36 is designed such that the guide
36 does not contact the smokable material 16 when the
smokable material 16 is to be heated by the heating de-
vice 20. With this arrangement, a release of heat from
the heated smokable material 16 through the guide 36
may be suppressed or reduced.
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<Experimental example>

[0058] Next, an appropriate numerical value for the
thickness A of the first gap S1 in the heating device 20
described in Figs. 1 and 2 will be described. In the present
experimental example, the temperature of the outermost
layer of the smokable material 16 was measured with the
thickness A of the first gap S1 of the heating device 20
illustrated in Figs. 1 and 2 set to 1.0 mm, 1.5 mm, and
2.0 mm, respectively. The blade 42a of the heater 42 is
controlled to rise to 350°C after the start of heating and
remain at 350°C upon reaching 350°C. The state of a
user using the heating device 20 was simulated by ap-
plying suction of predetermined magnitude every 30 sec-
onds after the blade 42a of the heater 42 starts heating.
The consumable 10, containing a paper-wrapped tobac-
co sheet as one example of the smokable material 16,
has a diameter of 7.0 mm, and the blade 42a is pin-
shaped with a length of 12.0 mm and a diameter of 2.5
mm. In other words, in the experimental example, the
blade 42a forms a pin heater. The pin heater includes a
conducting track inside a ceramic, and the temperature
of the pin heater itself rises due to resistance heating.
Note that the temperature of the heater 42 is the value
obtained by measuring the highest temperature on the
outer surface of the pin heater.
[0059] Fig. 3 is a graph illustrating the temperature of
the outermost layer of a smokable material 16. In the
graph illustrated in Fig. 3, the vertical axis represents
temperature and the horizontal axis represents time. As
illustrated in Fig. 3, in the case where the thickness A of
the first gap S1 is 1.0 mm, the temperature rises gradually
after heating is started, and the temperature begins to
stabilize at a time point around 150 seconds. From the
time point roughly around 270 seconds, the temperature
falls temporarily due to the suction applied every 30 sec-
onds, with the temperature varying from 150°C to 200°C.
On the other hand, in the case where the thickness A of
the first gap S1 is 1.5 mm, the temperature rises gradually
after heating is started, and the temperature begins to
stabilize at a time point around 90 seconds. From the
time point at 120 seconds, the temperature varies from
roughly 210°C to roughly 260°C. Likewise, in the case
where the thickness A of the first gap S1 is 2.0 mm, the
temperature rises gradually after heating is started, and
the temperature begins to stabilize at a time point around
90 seconds. From the time point at 120 seconds, the
temperature varies from roughly 200°C to roughly 275°C.
[0060] According to the above experimental example,
in the case where the thickness A of the first gap S1 is
1.0 mm, the temperature of the outermost layer of the
smokable material 16 does not reach 200°C. The tem-
perature at which an aerosol source such as glycerin or
propylene glycol included in the smokable material 16
evaporates is approximately 250°C, for example. Con-
sequently, the above demonstrates that in the case
where the thickness A of the first gap S1 is 1.0 mm, heat
in the smokable material 16 is lost to the chamber 50,

and the temperature of the outer circumferential surface
of the consumable 10 does not rise to the evaporation
temperature of the aerosol source. On the other hand, in
the cases where the thickness A of the first gap S1 is 1.5
mm and 2.0 mm, the temperature of the outermost layer
of the smokable material 16, although falling temporarily
due to suction, exceeds 250°C. In other words, the above
demonstrates that in the cases where the thickness A of
the first gap S1 is 1.5 mm and 2.0 mm, the loss of heat
from the smokable material 16 to the chamber 50 is sup-
pressed or reduced, and the aerosol source is evaporat-
ed even from the outermost layer of the smokable mate-
rial 16. Consequently, in the cases where the thickness
A of the first gap S1 is 1.5 mm and 2.0 mm, the aerosol
source can be evaporated from substantially the entire
smokable material 16 and the generated quantity of aer-
osol can be increased compared to the case where the
thickness A is 1.0 mm.
[0061] The graph in Fig. 3 also demonstrates that the
temperature difference between the cases where the
thickness A of the first gap S1 is 1.0 mm and 1.5 mm is
clearly large compared to the temperature difference be-
tween the cases where the thickness A of the first gap
S1 is 1.5 mm and 2.0 mm. In other words, even though
the difference in the thickness A of the first gap S1 is the
same 0.5 mm, decreasing the thickness A from 1.5 mm
to 1.0 mm results in greatly lowered heat insulation per-
formance, whereas increasing the thickness A from 1.5
mm to 2.0 mm does not result in a large change to the
heat insulation performance of the first gap S1. There-
fore, if the thickness A of the first gap S1 is decreased
little by little, the heat insulation performance can be said
to deteriorate markedly at a critical point around a thick-
ness A of 1.5 mm for the first gap S1. In other words, if
the thickness A of the first gap S1 is set to less than 1.5
mm, the deterioration in the heat insulation performance
per unit thickness is striking compared to the case where
the thickness A is 1.5 mm or greater.
[0062] Consequently, according to the above experi-
mental example, the thickness A of the first gap S1 is
preferably equal to or greater than 1.5 mm. Also, if the
thickness A of the first gap S1 is significantly larger than
1.5 mm, the outermost layer of the smokable material 16
can be heated sufficiently, but the heating device 20
(housing 30) is enlarged unnecessarily. A trend was also
observed in which an increase in the thickness A resulted
in a lower temperature during the suction applied every
30 seconds. For these reasons, from the perspective of
the size of the heating device 20 and the temperature
drop during inhalation, the thickness A of the first gap S1
is preferably less than or equal to 3.0 mm. In addition,
referring to the graph in Fig. 3, even if the thickness A of
the first gap S1 is increased from 1.5 mm to 2.0 mm, no
large change occurs in the heat insulation performance
of the first gap S1, as described above. Therefore, if the
thickness A of the first gap S1 exceeds 2.0 mm, the effect
of reducing the loss of heat from the smokable material
16 to the chamber 50 is thought to be lessened even if
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the thickness A is increased. For this reason, in consid-
eration of the size and heat insulation performance of the
heating device 20, the thickness A of the first gap S1 is
more preferably less than or equal to 2.0 mm.
[0063] Also, in the heating device 20 illustrated in Fig.
2, the inner surface 36a of the guide 36 demarcates the
opening 34 into which the consumable 10 is inserted.
Since the inner surface 36a of the guide 36 contacts the
outer circumferential surface of the consumable 10 when
the consumable 10 is inserted into the opening 34, the
diameter of the inner surface 36a of the guide 36 can be
considered to be substantially equal to the outer diameter
of the consumable 10. For this reason, the distance be-
tween the inner surface of the side wall 52 of the chamber
50 and the inner surface 36a of the guide 36 in the direc-
tion orthogonal to the insertion direction of the consum-
able 10 is substantially equal to the size of the thickness
A of the first gap S1. Therefore, according to the above
experimental example, the distance between the inner
surface of the side wall 52 of the chamber 50 and the
inner surface 36a of the guide 36 in the direction orthog-
onal to the insertion direction of the consumable 10 can
be considered to be preferably equal to or greater than
1.5 mm and less than or equal to 3.0 mm, more preferably
equal to or greater than 1.5 mm and less than or equal
to 2.0 mm.
[0064] Next, another embodiment of the heating de-
vice 20 will be described. Fig. 4 is an enlarged schematic
view of the heating unit 40 of the heating device 20 ac-
cording to another embodiment. Compared to the heating
device 20 illustrated in Figs. 1 and 2, the heating device
20 illustrated in Fig. 4 differs in that the chamber 50 is
configured to be movable with respect to the housing 30
in the insertion direction of the consumable 10. Specifi-
cally, the contacting part 56 of the chamber 50 is not
secured to the housing 30, but is configured to be slidable
with respect to the housing 30. Also, the housing 30 has
an opening 30b, and a portion of a lever 58 coupled to
the contacting part 56 is exposed to the outside of the
housing 30 through the opening 30b. As one example,
the opening 30b is connected to the first air channel F1
and the second air channel F2 and may also function as
an air inlet. The user, by moving the lever 58 in the in-
sertion direction of the consumable 10, can move the
chamber 50 to which the lever 58 is coupled in the inser-
tion direction of the consumable 10.
[0065] According to the embodiment illustrated in Fig.
4, after the consumable 10 has been used, by operating
the lever 58 to move the chamber 50 toward the insertion
end 32 with the smokable material 16 placed inside the
chamber 50, the smokable material 16 can be removed
from the blade 42a while the spilling out of the smokable
material 16 such as cut tobacco from the consumable 10
is suppressed or reduced. A portion of the third gap S3
serves as the range of motion of the side wall 52 of the
chamber 50 when the chamber 50 is moved toward the
insertion end 32. Even when the chamber 50 is moved
toward the insertion end 32 and the smokable material

16 is removed from the blade 42a, the first gap S1 and
the second gap S2 are connected through the third gap
S3 by the side wall 52 of the chamber 50. In other words,
the third gap S3 is not sealed off by the side wall 52 of
the chamber 50.
[0066] Note that the lever 58 may be connected to any
part of the chamber 50, but is preferably connected to
the contacting part 56. As described above, since the
contacting part 56 is provided at a position relatively apart
from the blade 42a, the transfer of heat from the blade
42a to the contacting part 56 is suppressed or reduced.
For this reason, by connecting the lever 58 to the con-
tacting part 56, heat from the blade 42a is transferred
less readily to the lever 58, and the user can operate the
lever 58 more safely.
[0067] Fig. 5 is an enlarged schematic view of the heat-
ing unit 40 of the heating device 20 according to yet an-
other embodiment. Compared to the heating device 20
illustrated in Fig. 4, the heating device 20 illustrated in
Fig. 5 differs in that the first gap S1 and the second gap
S2 are not connected and in that an induction coil 44 and
susceptors 18 (corresponding to one example of the
heating element) are provided instead of the heater 42.
The susceptors 18 are provided inside the smokable ma-
terial 16 of the consumable 10. Also, in the consumable
10 illustrated in Fig. 5, unlike the consumable 10 illus-
trated in Figs. 1, 2, and 4, a mouthpiece M1 is provided
in the guide 36 instead of the filter part 12.
[0068] Specifically, as illustrated in Fig. 5, the heating
device 20 is provided with a gap S4 for sliding of sub-
stantially equal thickness to the thickness of the side wall
52 of the chamber 50, instead of the third gap S3. The
gap S4 for sliding extends in the insertion direction of the
consumable 10. As illustrated in Fig. 5, in the state with
the consumable 10 positioned at the desired position in-
side the chamber 50, the leading end of the side wall 52
of the chamber 50 is inserted substantially without a gap
into a portion of the gap S4 for sliding, and a portion of
the gap S4 for sliding serves as the range of motion of
the side wall 52 of the chamber 50 when the chamber 50
is moved toward the insertion end 32. With this arrange-
ment, the first gap S1 and the second gap S2 are demar-
cated by the side wall 52 of the chamber 50, and are not
connected to one another. Consequently, a convection
current of air between the first gap S 1 and the second
gap S2 can be blocked, and therefore the heat insulation
performance in the first gap S1 and the second gap S2
can be improved further. Note that the second gap S2
may or may not be connected to the air inlet 30a. The
gap S4 for sliding may also have air holes connected to
the outside of the housing 30 for allowing air to escape
when the chamber 50 is moved toward the insertion end
32.
[0069] The hollow filter 14 of the consumable 10 pref-
erably is formed from a material with low thermal con-
ductivity. By disposing the hollow filter 14 inside the open-
ing 34 in the housing 30, the hollow filter 14 and the smok-
able material 16 may be positioned in the direction or-
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thogonal to the insertion direction of the consumable 10.
The hollow filter 14 is not limited to a hollow structure,
and may also be a member having any structure that
allows an aerosol to pass through. The mouthpiece M1
may be removably attached to the consumable 10. The
mouthpiece M1 may be used repeatedly with a plurality
of consumables 10. After the mouthpiece M1 is removed,
the consumable 10 may be stuck inside the heating de-
vice 20 and difficult to retrieve. Accordingly, the user can
operate the lever 58 to move the chamber 50 toward the
insertion end 32, and thereby push out the end of the
consumable 10 from the heating device 20.
[0070] The induction coil 44 may be a flat coil having
a spiral shape, for example. As illustrated in Fig. 5, in the
state with the consumable 10 positioned at the desired
position inside the chamber 50, the induction coil 44 may
be provided on the opposite side of the consumable 10
with the bottom wall 54 of the chamber 50 in between.
The induction coil 44 is configured to inductively heat the
susceptors 18 provided inside the smokable material 16,
thereby causing the susceptors 18 to generate heat. With
this arrangement, the heat-generating susceptors 18 can
heat the smokable material 16 from inside. In the em-
bodiment in Fig. 5, the housing 30 and/or the chamber
50 (particularly the bottom wall 54) preferably are mag-
netically permeable and non-conducting (electrically in-
sulating). With this configuration, the housing 30 and/or
the chamber 50 do not generate heat readily in response
to the induction coil 44, and the susceptors 18 can be
made to generate heat efficiently. Examples of magnet-
ically permeable and non-conducting (electrically insu-
lating) materials include glass, plant matter, wood, paper,
and resins such as PEEK.
[0071] Although embodiments of the present invention
have been described above, the present invention is not
limited to the above embodiments, and various modifi-
cations are possible within the scope of the technical idea
disclosed in the claims, specification, and drawings. Note
that any shape or material not described directly in the
specification and drawings is still within the scope of the
technical idea of the present invention insofar as the ac-
tions and effects of the present application are exhibited.

REFERENCE SIGNS LIST

[0072]

10: consumable
16: smokable material
18: susceptor
20: heating device
30: housing
30a: air inlet
32: insertion end
34: opening
36: guide
42: heating element
50: chamber

52: side wall
54: bottom wall
54a: opening
56: contacting part
100: heating system
F1: first air channel
F2: second air channel
F3: junction
S1: first gap
S2: second gap

Claims

1. A heating device that can heat a smokable material
included in a consumable, the heating device com-
prising:

an air inlet;
a housing;
a heating element that heats the smokable ma-
terial from inside;
a chamber which is located inside the housing
and which has a side wall surrounding a lateral
surface of the smokable material;
a first gap of which at least a portion is demar-
cated by an inner circumferential surface of the
side wall of the chamber and a lateral surface
of the consumable accommodated in the cham-
ber; and
a second gap between the housing and an outer
circumferential surface of the side wall of the
chamber, wherein
a thickness of the first gap is greater than a thick-
ness of the second gap.

2. The heating device according to claim 1, further com-
prising:

an air channel from the air inlet to an inside of
the chamber, wherein
the air channel includes a first air channel pass-
ing through the second gap and the first gap.

3. The heating device according to claim 1 or 2, further
comprising:

an air channel from the air inlet to an inside of
the chamber, wherein
the chamber has a bottom wall with an opening,
and
the air channel includes a second air channel
leading to the opening in the bottom wall of the
chamber.

4. The heating device according to claim 3, wherein

the housing has an insertion end into which the
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consumable is to be inserted,
the heating device includes a junction that di-
vides the air inlet into a first air channel and the
second air channel, and
the insertion end, the bottom wall, the junction,
and the air inlet are disposed in the above order
in an insertion direction of the consumable.

5. The heating device according to claim 3 or 4, wherein
an amount of air supplied to the smokable material
from the second air channel is greater than an
amount of air supplied to the smokable material from
the first air channel.

6. The heating device according to any one of claims
1 to 5, wherein the heating device includes a posi-
tioning part that positions the smokable material at
a position in an insertion direction of the consumable
such that a part of the heating device does not con-
tact the lateral surface of the consumable corre-
sponding to the smokable material when the smok-
able material is to be heated.

7. The heating device according to any one of claims
1 to 6, further comprising a guide that contacts the
lateral surface of the consumable and guides the
smokable material to the heating element.

8. The heating device according to any one of claims
1 to 7, wherein a volume of the first gap is greater
than a volume of the second gap.

9. The heating device according to any one of claims
1 to 8, wherein

the chamber has a contacting part that contacts
the housing, and
the contacting part is disposed at a position that
does not overlap with the heating element in an
insertion direction of the consumable.

10. The heating device according to any one of claims
1 to 9, wherein

the housing has an insertion end into which the
consumable is to be inserted, and
in an insertion direction of the consumable, one
end of the side wall of the chamber is located
farther toward the insertion end of the housing
than the heating element.

11. The heating device according to any one of claims
1 to 10, wherein the bottom wall of the chamber is
configured to be movable with respect to the housing
in an insertion direction of the consumable.

12. A heating system comprising:

the heating device according to any one of
claims 1 to 10; and
a consumable provided with a smokable mate-
rial to be heated by the heating device.

13. A heating system comprising a heating device that
can heat a smokable material included in a consum-
able and a consumable provided with the smokable
material to be heated by the heating device, the heat-
ing system including:

an air inlet;
a housing;
a heating element that heats the smokable ma-
terial from inside;
a chamber which is located inside the housing
and which has a side wall surrounding a lateral
surface of the smokable material;
a first gap of which at least a portion is demar-
cated by an inner circumferential surface of the
side wall of the chamber and a lateral surface
of the consumable accommodated in the cham-
ber; and
a second gap between the housing and an outer
circumferential surface of the side wall of the
chamber, wherein
a thickness of the first gap is greater than a thick-
ness of the second gap.

14. A heating device that can heat a smokable material
included in a consumable, the heating device com-
prising:

a housing;
a heating element that heats the smokable ma-
terial from inside;
a chamber which is located inside the housing
and which has a side wall surrounding a lateral
surface of the smokable material; and
a first gap of which at least a portion is demar-
cated by an inner circumferential surface of the
side wall of the chamber and a lateral surface
of the consumable accommodated in the cham-
ber, wherein
a thickness of the first gap is equal to or greater
than 1.5 mm and less than or equal to 3.0 mm.

15. A heating device that can heat a smokable material
included in a consumable, the heating device com-
prising:

a housing;
a heating element that heats the smokable ma-
terial from inside;
a chamber which is located inside the housing
and which has a side wall surrounding a lateral
surface of the smokable material; and
a guide provided with an inner surface that con-
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tacts the consumable and guides the smokable
material to the heating element, wherein
a distance between an inner surface of the side
wall of the chamber and the inner surface of the
guide in a direction orthogonal to an insertion
direction of the consumable is equal to or greater
than 1.5 mm and less than or equal to 3.0 mm.
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