
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
87

1 
53

5
A

1
*EP003871535A1*

(11) EP 3 871 535 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
01.09.2021 Bulletin 2021/35

(21) Application number: 18938181.7

(22) Date of filing: 26.10.2018

(51) Int Cl.:
A24F 47/00 (2020.01)

(86) International application number: 
PCT/JP2018/039855

(87) International publication number: 
WO 2020/084758 (30.04.2020 Gazette 2020/18)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(71) Applicant: Japan Tobacco Inc.
Tokyo 105-6927 (JP)

(72) Inventors:  
• SEKIYA, Tomoyuki

Tokyo 105-6927 (JP)
• MITSUI, Takeo

Tokyo 105-6927 (JP)

(74) Representative: Hoffmann Eitle
Patent- und Rechtsanwälte PartmbB 
Arabellastraße 30
81925 München (DE)

(54) HEATING ASSEMBLY AND FLAVOR INHALER PROVIDED WITH SAME

(57) Provided is a heating assembly comprising: an
inner cylinder into which a flavor-generating article can
be inserted; an outer cylinder disposed outside the inner
cylinder; a pair of sealing members disposed between
each of the ends of the inner cylinder and each of the

ends of the outer cylinder so as to form a closed space
having heat insulation function between the inner cylinder
and the outer cylinder; and a heating member, wherein
the heat conductivity of the sealing members is lower
than that of the inner cylinder.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a heating as-
sembly and a flavor inhaler provided with the same.

BACKGROUND ART

[0002] There have conventionally been known flavor
inhalers for inhaling flavor without burning a material
(e.g., PTLs 1, 2). Such flavor inhalers may cause a prob-
lem with safety since users may suffer from burn injuries
when excessive heat for heating a flavor source transfers
to users via inhalers. Therefore, there has been a de-
mand for measures to prevent heat from easily transfer-
ring to users.

CITATION LIST

PATENT LITERATURES

[0003]

PTL 1: Japanese Unexamined Patent Application
Publication No. JP 2017-148065
PTL 2: Japanese Translation of PCT International
Publication No. JP 2018-522551

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0004] An object of the present invention is to provide
a heating assembly that enables provision of a flavor in-
haler having excellent heat insulation performance for
preventing heat from transferring to the outside.

SOLUTION TO PROBLEM

[0005] The present inventors found that the aforemen-
tioned object can be achieved by using a member having
particular heat insulation properties, and thus completed
the present invention. More specifically, the aforemen-
tioned object can be achieved by the following invention.

(1) A heating assembly comprising:

an inner cylinder into which a flavor-generating
article can be inserted;
an outer cylinder disposed outside the inner cyl-
inder;
a pair of sealing members disposed between
each of the ends of the inner cylinder and each
of the ends of the outer cylinder so as to form a
closed space having heat insulation function be-
tween the inner cylinder and the outer cylinder;
and

a heating member,
wherein the heat conductivity of the sealing
members is lower than that of the inner cylinder.

(2) The heating assembly as set forth in (1), wherein
the inner cylinder and the sealing member differ in
heat conductivity by not less than 13 W/m/K.
(3) The heating assembly as set forth in (1) or (2),
wherein the heating member is disposed in the
closed space and is in proximity to the inner cylinder.
(4) The heating assembly as set forth in (3), wherein
the heating member is disposed on a surface of the
inner cylinder which faces toward the outer cylinder.
(5) The heating assembly as set forth in any of (1)
to (4), further comprising a heat insulation material
in the closed space.
(6) The heating assembly as set forth in any of (1)
to (5), wherein the heat insulation material is an aero-
gel.
(7) The heating assembly as set forth in any of (1)
to (6), wherein the inner cylinder is made of a metal.
(8) The heating assembly as set forth in any of (1)
to (7), further comprising, in the closed space, iso-
lation members that isolate at least part of the sealing
members from the closed space.
(9) The heating assembly as set forth in any of (1)
to (8), further comprising cylindrical caps that com-
municate with the end faces of the inner cylinder.
(10) The heating assembly as set forth in any of (5)
to (9), wherein the heat insulation material is in a
granular form.
(11) The heating assembly as set forth in any of (1)
to (10), wherein at least one of the sealing members
comprises a thermally curable resin or a photocura-
ble resin.
(12) The heating assembly as set forth in any of (1)
to (11), wherein at least one of the sealing members
has a multi-layer structure comprising a plurality of
layers stacked in the longitudinal direction of the
heating assembly.
(13) The heating assembly as set forth in any of (1)
to (12), wherein among said plurality of layers, the
innermost layer comprises a photocurable resin.
(14) A flavor inhaler comprising the heating assem-
bly as set forth in any of (1) to (13).

ADVANTAGEOUS EFFECTS OF INVENTION

[0006] The present invention can provide a heating as-
sembly that enables formation of a flavor inhaler having
excellent heat insulation performance for preventing heat
from transferring to the outside.

BRIEF DESCRIPTION OF DRAWINGS

[0007]

[FIG. 1] FIG. 1 depicts a perspective view of one
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embodiment of a flavor inhaler.
[FIG. 2] FIG. 2 depicts a cross-sectional view of the
flavor inhaler shown in FIG. 1.
[FIG. 3] FIG. 3 depicts a lateral view of one embod-
iment of a heating assembly.
[FIG. 4] FIG. 4 depicts an enlarged cross-sectional
view of a heating assembly.
[FIG. 5] FIG. 5 illustrates the positional relationship
between a heating assembly and a smoking article.
[FIG. 6] FIG. 6 depicts a schematic view of one em-
bodiment of a smoking article.

DESCRIPTION OF EMBODIMENTS

1. Flavor inhaler

[0008] The "flavor inhaler" refers to an apparatus for
generating a flavor by heating a flavor-generating article.
The "flavor-generating article" refers to an article that en-
ables generation of a flavor or inhalation of a favor and
which comprises a flavor-generating substrate. The "fla-
vor-generating substrate" refers to a substrate that is con-
figured to generate a flavor and which comprises an aer-
osol source.
[0009] FIG. 1 illustrates one embodiment of a flavor
inhaler. As shown in FIG. 1B, a flavor inhaler 10 has an
opening 12a for inserting a smoking article 110 which is
one embodiment of a flavor-generating article. FIG. 2 il-
lustrates a cross-sectional view taken along arrow 2-2 in
FIG. 1A. As shown in this figure, the opening 12a com-
municates with the heating assembly 41, and the smok-
ing article 110 is heated in the heating assembly 41. Here-
under, the heating assembly will be first described, and
then the details of the flavor inhaler will be described.

(1) Heating assembly

[0010] As shown in FIG. 2, the heating assembly 41 is
disposed in a heating section 40 of the flavor inhaler 10,
and has a cylindrical shape as a whole. The heating as-
sembly 41 is configured to house part of the smoking
article 110 within its interior, and has a function of defining
an air flow passage for supplying air to the smoking article
110 and a function of heating the smoking article 110
from its outer periphery.
[0011] FIG. 3 depicts a lateral view of one embodiment
of the heating assembly 41. The heating assembly 41
comprises an outer cylinder 45, a top cap 48, and a bot-
tom cap 50. Though not shown in this figure, an inner
cylinder is disposed in the interior of the outer cylinder
45. The inner cylinder may be covered by a heat-shrink-
able tube 52. In this case, the heat-shrinkable tube may
extend so as to cover part of the top cap 48 or the bottom
cap 50.
[0012] Next, the structure of the heating assembly 41
will be described by reference to FIG. 4. FIG. 4 depicts
an enlarged cross-sectional view of the heating assembly
41. In this figure, 42 represents an inner cylinder, 45 rep-

resents an outer cylinder, 47 represents a sealing mem-
ber, 47t represents a sealing member made of a thermally
curable resin, 47p represents a sealing member made
of a photocurable resin, 43 represents a heating member,
54 represents a closed space, 44 represents a heat in-
sulation material, 46 represents a washer, 42a repre-
sents a first opening, and 42b represents a second open-
ing.
[0013] The position at which the heating member 43
is disposed is not limited. When, like in this embodiment,
the inner cylinder 42 and the heating member 43 are in
proximity to, or in contact with, each other, it is preferred
that the inner cylinder 42 should have excellent heat con-
ductivity since it acts to transfer heat generated from the
heating member 43 to a smoking article 110. The inner
cylinder 42 preferably has a heat conductivity of from 10
to 20 W/m/K, more preferably from 14 to 16 W/m/K. From
this viewpoint, the material used to make the inner cyl-
inder 42 is preferably a metal, more preferably stainless
steel. The material used to make the outer cylinder 45 is
not limited, but is preferably a metal, more preferably
stainless steel, from the viewpoints of ease of handling,
durability, and the like. The inner diameter of the inner
cylinder 42 depends on the dimension of the smoking
article 110. In one embodiment, the inner diameter of the
inner cylinder 42 is the same as that of part of a bottom
cap 50 as described later. The distance between the inner
cylinder 42 and the outer cylinder 45 is preferably in the
range of from 2 to 5 mm, more preferably from 2.5 to 3.5
mm The length of the inner cylinder 42 will be described
later.
[0014] As mentioned above, the position at which the
heating member 43 is disposed is not limited. As shown
in this embodiment, the heating member 43 may be dis-
posed on a surface of the inner cylinder 42 which faces
toward the outer cylinder 45 and heat the smoking article
110 inserted into the inner cylinder 42. Also, the heating
member 43 may be installed independently from the inner
cylinder 42, the outer cylinder 45, and the closed space
54. For example, it is also possible that a cylindrical mem-
ber into which the smoking article 110 can be inserted
may be disposed in the inside of the inner cylinder and
the heating member 43 may be installed on a surface of
said cylindrical member. The heating member 43 is able
to generate heat at a temperature of preferably not more
than 400°C, more preferably not more than 300°C, par-
ticularly preferably not more than 250°C. The heating
member 43 is preferably a film heater comprising a heat-
generating resistance element and a polymeric layer
made of a polyimide or the like. Though not shown in the
figure, the heating member 43 can be fixed on the inner
cylinder 42 using a heat-shrinkable tube. From the view-
point of enhancement of a heat insulation effect, it is pre-
ferred that the heating member 43 should not be in con-
tact with the sealing members 47.
[0015] Since the closed space 54 can have vacuum
inside or contain a gas such as air inside, it has heat
insulation capability and prevents heat generated from

3 4 



EP 3 871 535 A1

4

5

10

15

20

25

30

35

40

45

50

55

the heating member 43 from easily transferring to the
outer cylinder 45. However, the present inventors found
that heat generated from the heating member 43 easily
transfers via the sealing members 47 acting as heat
bridges to the outer cylinder 45. Thus, the present inven-
tion solves the problem with this heat transfer by ensuring
that the heat conductivity of the heat bridges is lower than
that of the inner cylinder 42. As a result, an increase in
the temperature of a housing 11 can be prevented so
that users can use the flavor inhaler 10 in a comfortable
and safe manner. It is preferred that the heat conductivity
of the sealing members 47 should be lower by not less
than 13 W/m/K than that of the inner cylinder 42. To be
specific, the heat conductivity of the sealing members 47
is preferably in the range of from 0.1 to 1.0 W/m/K, more
preferably from 0.2 to 0.6 W/m/K.
[0016] The sealing members 47 preferably comprise
a thermally curable resin or a photocurable resin. The
"thermally curable resin" refers to a cured product formed
of a thermally curable monomer that reacts at room tem-
perature or by heating to form a crosslinked structure,
and examples thereof include acrylate resins, epoxy res-
ins, urethane resins, phenol resins, silicone resins, and
the like. Among them, acrylate resins are preferred from
the viewpoints of curability and ease of handling. Also,
from the viewpoints of strength and the like, the thermally
curable monomer preferably has a molecular weight of
approximately from 100 to 1000, more preferably approx-
imately from 280 to 400.
[0017] The "photocurable resin" refers to a cured prod-
uct formed of a photocurable monomer that forms a
crosslinked structure by exposure to light, and is prefer-
ably a UV-curable resin that cures by exposure to UV
light. Examples of the photocurable resin include, but are
not limited to, radically polymerizable acrylate resins and
cationically polymerizable epoxy resins. From the view-
points of curability and ease of handling, the photocura-
ble resin is preferably a radically polymerizable acrylate
resin, more preferably an epoxy acrylate resin. Also, from
the viewpoints of strength and the like, the photocurable
monomer preferably has a molecular weight of approxi-
mately from 160 to 270. In addition, curable resins that
combine both thermal curability and photocurability may
also be used.
[0018] The thermally curable resin and the photocur-
able resin preferably have a Tg (glass-transition temper-
ature) of not more than 200°C, more preferably not more
than 100°C, particularly preferably not more than 50°C.
Since the thermally curable resin and the photocurable
resin have such a preferred Tg as mentioned above,
when the heating member 43 generates heat, the tem-
perature rises at that portion of the sealing members 47
which is close to the heating member 43. When the Tg
of the curable resins is low, the resins become flexible
but do not melt due to heating of the heating member 43
so that stress caused by thermal expansion of the inner
cylinder 42, or by thermal expansion of the inner cylinder
and the outer cylinder can be relaxed. The curable resins

may also contain a known filler such as silica or glass
particles.
[0019] From the viewpoints of strength and the like,
the sealing members 47 preferably have a thickness of
from 0.3 to 2.0 mm, more preferably from 0.5 mm to 1.0
mm The sealing members 47 preferably have a multi-
layer structure comprising a plurality of layers stacked in
the longitudinal direction of the heating assembly, where-
in the innermost layer more preferably comprises a
photocurable resin. Although the closed space 54 has
heat insulation capability as mentioned above, the closed
space 54 is preferably provided with a heat insulation
material 44 in order to enhance a heat insulation effect.
In such a case, when a sealing member is made using
a photocurable resin, which is formed by a rapid curing
reaction, the heat insulation material 44 can be easily
filled in the closed space 54. Further, by stacking a seal-
ing member made of a thermally curable resin on the
photocurable resin, the strength of the sealing member
can be enhanced and, at the same time, the heat insu-
lation property of the sealing member can be increased.
In some cases, photocurable resins have a lower heat
conductivity than thermally curable resins, and thermally
curable resins are more likely to contain voids than photo-
curable resins. Therefore, by stacking a sealing member
made of a thermally curable resin on a sealing member
made of a photocurable resin, both higher heat conduc-
tivity and higher reliability can be achieved.
[0020] FIG. 4 illustrates an embodiment in which spac-
es at both ends of the inner cylinder 42 and the outer
cylinder 45 are sealed by the aforementioned curable
resins. It is preferred that at least one of spaces at the
ends of the inner cylinder 42 and the outer cylinder 45
should be sealed by the aforementioned curable resins.
The outer cylinder 45 may be provided with a hole 450.
The purpose of this is to prevent voids from forming in
the sealing members 47 due to expansion of air in the
closed space upon curing of the sealing members 47 by
heating. The hole 450 may be sealed with a known seal-
ing after curing.
[0021] The heat insulation material 44 is preferably in
a granular form. The average particle size, D50, of the
heat insulation material 44 is preferably in the range of
from 0.05 to 2 mm, more preferably from 0.1 to 1 mm
Average particle size can be determined by image anal-
ysis. Though only part of the heat insulation material 44
is shown in the figure for the sake of clarity, it is preferred
that an adequate amount of the heat insulation material
44 should be filled in the closed space 54. When a gran-
ular heat insulation material is densely filled in the closed
space 54 in this manner, the heat insulation material is
more likely to spill over the closed space. However, in
the present invention, the heat insulation material can be
filled smoothly since the sealing members 47 can be
cured rapidly. Therefore, this invention has more advan-
tageous effects when a granular heat insulation material
is used. Examples of the granular heat insulation material
include an aerogel. The "aerogel" is a porous material
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and can be exemplified by silicon aerogel and carbon
aerogel. The amount of an aerogel filled varies with the
density of the aerogel and the volume of the closed space
54, but in one embodiment is in the range of approxi-
mately from 100 to 300 mg.
[0022] It is preferred that the sealing members should
not contain free components. Due to the absence of free
components in the sealing members, penetration of free
components into the closed space 54 or the heat insula-
tion material 44 can be prevented so that advantageous
heat insulation performance can be sustained. It is pre-
ferred that isolation members that isolate at least part of
the sealing members 47 from the closed space 54 should
be disposed in the closed space, since even if any free
components are are released from the sealing member,
penetration of said components can be prevented by the
isolation members. Further, when the sealing members
47 come into direct contact with the heat insulation ma-
terial 44, such as aerogel, the sealing member 47 or free
components released therefrom may penetrate into the
heat insulation material 44, resulting in inadequate heat
insulation performance. However, by arranging the
aforementioned isolation members in the closed space
54, such penetration can be prevented. The material
used to make the isolation members is not limited, but is
preferably a metal, a resin, or ceramic, more preferably
stainless steel. The isolation members preferably extend
in a circumferential direction. To be specific, the isolation
members are preferably ring-shaped members such as
washers 46. In order to avoid the isolation members from
acting as heat bridges, it is preferred that the isolation
members should be disposed so as to isolate at least
part of the sealing members 47 from the closed space
54. In other words, it is preferred that the isolation mem-
bers should be disposed at a distance from at least one
of the inner cylinder 42 or the outer cylinder 45.
[0023] When the sealing members 47 are composed
of a plurality of layers as mentioned above, it is preferred
that a photocurable resin layer having a rapid curing prop-
erty should be used as the innermost layer, and a ther-
mally curable resin layer should be provided on the photo-
curable resin layer to thereby achieve secure sealing.
Therefore, from the viewpoint of achieving a higher curing
rate, it is preferred that the photocurable resin layer
should be relatively thin and the thermally curable resin
layer should be relatively thick. Thus, the ratio of the vol-
ume of the thermally curable resin layer to that of the
photocurable resin layer is preferably in the range of from
1.0 to 2.0, more preferably from 1.2 to 1.5. The ratio of
the average thickness of the thermally curable resin layer
to that of the photocurable resin layer is preferably in the
range of from 1.0 to 2.0, more preferably from 1.2 to 1.5.
In the embodiment where the isolation members are dis-
posed, it is preferred that the photocurable resin layer
and the thermally curable resin layer should be stacked
in this order on each of the isolation members, and be-
sides that the different layers should satisfy the afore-
mentioned relationships. Further, in this embodiment, it

is preferred that both of the side surfaces and one of the
principal surfaces of each of the isolation members
should be covered by the photocurable resin layer so as
not to ensure that the isolation members do not come
into contact with the inner cylinder 42 or the outer cylinder
45 (refer to the panel in a dotted circle in FIG. 4). In other
words, in the direction from the inner cylinder 42 toward
the outer cylinder 45 in the heating assembly 41, the iso-
lation member and a first photocurable resin are prefer-
ably disposed in this order, and a first photocurable resin,
the isolation member, and a second photocurable resin
are more preferably disposed in this order. Additionally,
in this embodiment, the first photocurable resin and the
second photocurable resin may be of the same type or
of different types, but these resins are preferably of the
same type from the viewpoint of ease of production. Also
in this embodiment, it is preferred that the different layers
should satisfy the aforementioned relationships. To be
specific, the ratio of the volume of the thermally curable
resin layer to that of the layer composed of the first and
second photocurable resins is preferably in the range of
from 1.0 to 2.0, more preferably from 1.2 to 1.5. The ratio
of the average thickness of the thermally curable resin
layer to that of the layer composed of the first and second
photocurable resins is preferably in the range of from 1.0
to 2.0, more preferably from 1.2 to 1.5. When no second
photocurable resin is used, the volume ratio and the thick-
ness ratio of the aforementioned layers can be deter-
mined on the basis of the volume and thickness of a layer
formed of the first photocurable resin alone. The average
thickness of the photocurable resin layer is an average
value of the thicknesses of the layer composed of the
first and second photocurable resins, excluding the iso-
lation member, in the longitudinal direction of the heating
assembly 41.
[0024] The heating assembly 41 has a top cap 48 and
a bottom cap 50. The top cap 48 and the bottom cap 50
can be formed from, for example, a known resin. The top
cap 48 is a cylindrical member having an internal space
communicating with a first opening 42a of the inner cyl-
inder 42, and is configured so that a smoking article 110
can be inserted thereinto.
[0025] As shown in FIGs. 3 and 4, the top cap 48 is
connected to the first opening 42a of the inner cylinder
42. The bottom cap 50 is an elongated cylindrical member
connected to a second opening 42b of the inner cylinder
42. In FIGs. 3 and 4, air flows from the bottom to the top
of the panel, and therefore, the bottom and top of the
panel are called "upstream" and "downstream", respec-
tively. An internal flow passage is formed which introduc-
es air from the downstream end 50a of the bottom cap
50 toward the second opening 42b of the inner cylinder
42. In this embodiment, the heating assembly 41 includes
the top cap 48 and the bottom cap 50 between the inner
cylinder 42 and the sealing members 47. Therefore, the
sealability of the internal flow passage is increased,
thereby preventing air from leaking from the internal flow
passage.
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[0026] The inner diameter of the bottom cap 50 can be
constant from the downstream end 50a to the upstream
end 50b. It is also acceptable that the inner surface of
the bottom cap 50 is formed in a tapered shape so that
the inner diameter of the bottom cap 50 becomes grad-
ually larger from the downstream end 50a toward the
upstream end 50b. When the maximum inner diameter
of the bottom cap 50 is defined as Smax, and the maxi-
mum outer diameter of the smoking article 110 is defined
as Sc, the ratio of Sc to Smax (Sc/Smax) is, for example,
in the range of from 1.4 to 2.34, preferably from 1.56 to
2.01. When the ratio of the maximum outer diameter of
the smoking article 110 to the maximum inner diameter
of the bottom cap 50 falls within the aforementioned
range, adequate air flow passage 70 can be ensured
while an end of the smoking article 110 is securely held
by an engaging part 50d of the bottom cap 50.

(2) Production of heating assembly

[0027] The heating assembly is preferably produced
through the following steps.

Step 1: Providing a double cylinder having an inner
cylinder disposed inside an outer cylinder.
Step 2: Sealing a space between one end of the inner
cylinder and one end of the outer cylinder, which is
located on the same side as said one end of the inner
cylinder, with a first sealing member having lower
heat conductivity than the inner cylinder.
Step 3: Sealing a space between opening ends of
the inner cylinder and the outer cylinder with a sec-
ond sealing member having lower heat conductivity
than the inner cylinder.

[0028] Step 1 can be carried out by, for example, at-
taching a film heater serving as a heating member 43 on
the outer peripheral surface of the inner cylinder 42 and
arranging the outer cylinder 45 outside the inner cylinder
42.
[0029] The first sealing member used at step 2 may be
of a different type from, or of the same type as, the second
sealing member. In the former case, the first sealing
member can be made of any type of material, such as
thermoplastic resin or ceramic. When the top cap 48 or
the bottom cap 50 is attached in advance to the inner
cylinder 42, it is easy to identify the position of sealing
with the first sealing member. This effect also applies at
step 3. After the sealing with the first sealing member,
an isolation member such as washer may be disposed
on the first sealing member.
[0030] The second sealing member used at step 3 is
preferably made of a photocurable resin. This is because
photocurable monomers are able to cure rapidly and thus
are satisfactory in workability. At an interval between
steps 2 and 3, an aerogel or the like, serving as a heat
insulation material 44, may be filled in a space formed
by the inner cylinder, the outer cylinder, and the first seal-

ing member. In this embodiment, when a photocurable
resin is used as the second sealing member, the heat
insulation material 44 can be densely filled as mentioned
above. Further, in this embodiment, before step 3, an
isolation member such as washer may be disposed on
a layer filled with the heat insulation material 44. Further-
more, by arranging a thermally curable resin layer on the
photocurable resin layer, more secure sealing can be
achieved, resulting in enhanced product reliability.

(3) Flavor inhaler

[0031] Next, the overall structure of the flavor inhaler
will be described. As shown in FIG. 1, the flavor inhaler
10 has a top housing 11A, a bottom housing 11B, a cover
12, a switch 13, and a lid 14. The top housing 11A and
the bottom housing 11B are connected to each other to
constitute the outermost housing 11 of the flavor inhaler
10. The housing 11 is of a size that fits in a user’s hand.
When a user uses the flavor inhaler 10, s/he can inhale
flavor while holding the flavor inhaler 10 by hand.
[0032] As shown in FIG. 1B, the cover 12 has an open-
ing 12a into which the smoking article 110 can be insert-
ed. The lid 14 is configured so that it can move between
a first position at which the opening 12a is closed and a
second position at which the opening 12a is opened,
along a surface of the cover 12. The switch 13 is used
to turn on and off the flavor inhaler 10. For example, when
a user operates the switch 13 while the smoking article
110 is inserted into the opening 12a as shown in FIG.
1B, power is supplied to a heating member (not shown)
from a battery (not shown) so that the smoking article
110 can be heated without burning. When the smoking
article 110 is heated, an aerosol evaporates from an aer-
osol source contained in the smoking article 110 to in-
corporate the flavor of a flavor source in the aerosol. The
user can inhale the flavor-containing aerosol by sucking
on a portion of the smoking article 110 which protrudes
from the flavor inhaler 10 (see FIG. 1B). In the present
invention, the longitudinal direction of the flavor inhaler
10 refers to a direction in which the smoking article 110
is inserted into the opening 12a.
[0033] Next, the internal structure of the flavor inhaler
10 will be described. FIG. 2 depicts a cross-sectional
view taken along arrow 2-2 in FIG. 1A. As shown in FIG.
2, the flavor inhaler 10 has a power section 20, a circuit
section 30, and a heating section 40 in an interior space
of the housing 11. The circuit section 30 has a first circuit
board 31, and a second circuit board 32 electrically con-
nected to the first circuit board 31. The first circuit board
31 is disposed, for example, to extend in the longitudinal
direction as shown in the figure. Therefore, the power
section 20 and the heating section 40 are partitioned by
the first circuit board 31. As a consequence, heat gener-
ated in the heating section 40 is prevented from trans-
ferring to the power section 20.
[0034] The power section 20 has a powder source 21
electrically connected to the first circuit board 31 and the
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second circuit board 32. The power source 21 can be,
for example, a rechargeable or non-rechargeable bat-
tery.
[0035] The heating section 40 includes the heating as-
sembly 41 as described above. The bottom housing 11B
has a ventilation hole 15 formed thereon to alloy air to
flow into the interior of the heating assembly 41. To be
specific, the ventilation hole 15 is in fluid communication
with the upstream end of the heating assembly 41. The
downstream end of the heating assembly 41 is in fluid
communication with the opening 12a as shown in FIG.
1B.
[0036] When a user sucks on a portion of the smoking
article 110 which protrudes from the flavor inhaler 10
while the smoking article 110 is inserted from the opening
12a into the flavor inhaler 10 as shown in FIG. 1B, air
flows from the ventilation hole 15 into the interior of the
heating assembly 41. The introduced air passes through
the interior of the heating assembly 41 and reaches the
interior of the user’s mouth together with an aerosol gen-
erated from the smoking article 110.
[0037] In the present invention, since particular types
of sealing members are used in the heating assembly
41, heat is difficult to transfer to the housing 11, so that
users can use the flavor inhaler in a comfortable and safe
manner.

2. Flavor-generating article

[0038] The following will describe the smoking article
110 which is a preferred embodiment of a flavor-gener-
ating article. FIG. 6 depicts a cross-sectional view of the
smoking article 110. In an embodiment shown in FIG. 6,
the smoking article 110 has a substrate section 110A that
includes a filling 111 (which is one example of a flavor-
generating substrate) and a first wrapping paper 112
which is wrapped around the filling 111, and a mouth-
piece section 110B which forms an end opposite to the
substrate section 110A. The substrate section 110A and
the mouthpiece section 110B are connected by a second
wrapping paper 113 which is different from the first wrap-
ping paper 112. However, the substrate section 110A
and the mouthpiece section 110B can also be connected
using the first wrapping paper 112 alone without using
the second wrapping paper 113.
[0039] In FIG. 6, the mouthpiece section 110B has a
paper pipe 114, a filter 115, and a hollow segment 116
disposed between the paper tube 114 and the filter 115.
The hollow segment 116 is composed of, for example, a
filling layer having one or more hollow channels, and a
plug wrapper which covers the filling layer.
[0040] The mouthpiece section 110B shown in FIG. 6
is composed of three segments, but, in this embodiment,
the mouthpiece section 110B may be composed of one
or two segments or may be composed of four or more
segments.
[0041] In the embodiment shown in FIG. 6, the longi-
tudinal length of the smoking article 110 is preferably in

the range of from 40 mm to 90 mm, more preferably from
50 mm to 75 mm, still more preferably from 50 mm to 60
mm. The circumference of the smoking article 110 is pref-
erably in the range of from 15 mm to 25 mm, more pref-
erably from 17 mm to 24 mm, still more preferably from
20 mm to 22 mm In the smoking article 110, the substrate
section 110A can have a length of 20 mm, the first wrap-
ping paper 112 can have a length of 20 mm, the hollow
segment 116 can have a length of 8 mm, and the filter
115 can have a length of 7 mm However, the lengths of
these individual segments can be changed, as appropri-
ate, depending on the suitability for production, the re-
quired quality, and the like.
[0042] In this embodiment, the filling 111 in the smok-
ing article 110 can contain an aerosol source which gen-
erates an aerosol upon heating at a specified tempera-
ture. The type of the aerosol source is not particularly
limited, and can be selected from extracts from various
natural products or constituents thereof depending on
the intended use. Examples of the aerosol source in-
clude, but are not limited to, glycerol, propylene glycol,
triacetin, 1,3-butanediol, and mixtures thereof. The con-
tent of the aerosol source in the filling 111 is not partic-
ularly limited, and is generally not less than 5 wt.%, pref-
erably not less than 10 wt.%, and is generally not more
than 50 wt.%, preferably not more than 20 wt.%, from
the viewpoints of generation of an adequate amount of
aerosol and impartation of good smoking flavor.
[0043] In this embodiment, the filling 111 of the smok-
ing article 110 can contain a tobacco shred as a flavor
source. The material used to make a tobacco shred is
not particularly limited, and any known materials such as
lamina and midrib can be used. The content of the filling
111 in a smoking article 110 with a circumference of 22
mm and a length of 20 mm is in the range of, for example,
from 200 mg to 400 mg, preferably from 250 mg to 320
mg. The water content in the filling 111 is in the range of,
for example, from 10 wt.% to 15 wt.%, preferably from
11 wt.% to 13 wt.%. Such a water content prevents the
occurrence of staining in a wrapping paper and improves
rolling-up processability during production of the sub-
strate section 110A. The filling 111 may also contain one
or two or more types of flavorings. The types of such
flavorings are not particularly limited, but menthol is pre-
ferred from the viewpoint of impartation of good smoking
flavor.
[0044] Next, the following will describe the positional
relationship between the smoking article 110 and the
heating assembly 41 when the smoking article 110 is
inserted into the flavor inhaler 10. FIG. 5 schematically
illustrates the positional relationship in the axial direction
of the substrate section 110A of the smoking article 110
with respect to the heating member 43 and the inner cyl-
inder 42 in the flavor inhaler 10 of this embodiment. As
referred to herein, the "axial (line)" refers to the central
axis of the first opening 42a in the flavor inhaler 10. When
the smoking article 110 is inserted through the first open-
ing 42a, the axial line of the first opening partially overlaps
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with the central axis of the smoking article 110.
[0045] When the axial length of the heating member
43 is denoted as D0 and the axial length of the substrate
section 110A of the smoking article 110 is denoted as
L0, the relationship of D0 < L0 holds. Further, the ratio
of D0/L0 is in the range of from 0.70 to 0.90, preferably
from 0.75 to 0.85, and can be typically 0.80. Therefore,
when the length L0 of the substrate section 110A is 20
mm, the length D0 of the heating member 43 is in the
range of from 14 to 18 mm, preferably from 15 to 17 mm,
and can be typically 16 mm.
[0046] By reference to FIG. 5, the upstream end of the
substrate section 110A can protrude upstream for a
length of D1 from the upstream end of the heating mem-
ber 43. Since the heating member 43 does not extend to
the radial outside of the portion of the substrate section
110A which protrudes from the heating member 43, said
protruding portion can have a somewhat lower internal
temperature than the other portion of the substrate sec-
tion 110A. Therefore, an aerosol can be prevented from
being generated at and near the upstream end of the
substrate section 110A, so that an aerosol generated
there can be prevented from condensing in the air flow
passage or from flowing back through the air flow pas-
sage and leaking outside the flavor inhaler. The ratio of
the protruding length D1 to the overall length L0 of the
substrate section 110A (D1/L0) is in the range of from
0.25 to 0.40, preferably from 0.30 to 0.35, and can be
typically 0.325. Such being the case, when the overall
length L0 of the substrate section 110A is 20 mm, the
protruding length D1 is in the range of from 5 to 8 mm,
preferably from 6 to 7 mm, and can be typically 6.5 mm.
The protruding length D1 as referred to herein can also
be defined as the axial distance between the upstream
end of the heating member 43 and the upstream end of
the inner cylinder 42.
[0047] By reference to FIG. 5, the downstream end of
the heating member 43 can protrude downstream for a
length of D2 from the downstream end of the substrate
section 110A. Therefore, the heating member 43 can ad-
equately heat the downstream end of the substrate sec-
tion 110A and its vicinity, thereby preventing deficiency
in the amount of an aerosol generated in that region or
condensation of the generated aerosol. The ratio of the
protruding length D2 of the heating member 43 to the
overall length L0 of the substrate section 110A (D2/L0)
is in the range of from 0.075 to 0.175, preferably from
0.1 to 0.15, and can be typically 0.125. Such being the
case, when the overall length L0 of the substrate section
110A is 20 mm, the protruding length D2 of the heating
member 43 is in the range of from 1.5 to 3.5 mm, pref-
erably from 2 to 3 mm, and can be typically 2.5 mm.
[0048] The axial position of the upstream end of the
inner cylinder 42 can be almost the same as that of the
upstream end of the substrate section 110A. On the other
hand, like the downstream end of the heating member
43, the downstream end of the inner cylinder 42 can pro-
trude downstream for a length of D3 from the downstream

end of the substrate section 110A. Therefore, the heating
member 43 can heat not only the downstream end of the
substrate section 110A and its vicinity, but also the up-
stream end of the paper pipe 114 and its vicinity, thereby
preventing an aerosol generated from the substrate sec-
tion 110A from condensing due to excessive cooling at
and near the upstream end of the paper pipe 114. The
ratio of the protruding length D3 of the inner cylinder 42
to the protruding length D2 of the heating member 43
(D3/D2) is in the range of from 1.86 to 5.67, preferably
from 2.33 to 4.00, and can be more preferably 3.00.

REFERENCE SIGNS LIST

[0049]

10: Flavor inhaler
11: Housing
12: Cover
12a: Opening
13: Switch
14: Lid
15: Ventilation hole
16: Cap
20: Power section
21: Power source
30: Circuit section
31: First circuit board
32: Second circuit board
40: Heating section
41: Heating assembly
42: Inner cylinder
42a: First opening
42b: Second opening
43: Heating member
44: Heat insulation material
45: Outer cylinder
450: Hole
46: Washer
47: Sealing member
47t: Sealing member made of a thermally curable

resin
47p: Sealing member made of a photocurable resin
48: Top cap
50: Bottom cap
52: Heat-shrinkable tube
54: Closed space
70: Air flow passage
110: Smoking article
110A: Substrate section
110B: Mouthpiece section
111: Filling
112: First wrapping paper
113: Second wrapping paper
114: Paper tube
115: Filter
116: Hollow segment
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Claims

1. A heating assembly comprising:

an inner cylinder into which a flavor-generating
article can be inserted;
an outer cylinder disposed outside the inner cyl-
inder;
a pair of sealing members disposed between
each of the ends of the inner cylinder and each
of the ends of the outer cylinder so as to form a
closed space having heat insulation function be-
tween the inner cylinder and the outer cylinder;
and
a heating member,
wherein the heat conductivity of the sealing
members is lower than that of the inner cylinder.

2. The heating assembly according to claim 1, wherein
the inner cylinder and the sealing member differ in
heat conductivity by not less than 13 W/m/K.

3. The heating assembly according to claim 1 or 2,
wherein the heating member is disposed in the
closed space and is in proximity to the inner cylinder.

4. The heating assembly according to claim 3, wherein
the heating member is disposed on a surface of the
inner cylinder which faces toward the outer cylinder.

5. The heating assembly according to any of claims 1
to 4, further comprising a heat insulation material in
the closed space.

6. The heating assembly according to any of claims 1
to 5, wherein the heat insulation material is an aero-
gel.

7. The heating assembly according to any of claims 1
to 6, wherein the inner cylinder is made of a metal.

8. The heating assembly according to any of claims 1
to 7, further comprising, in the closed space, isolation
members that isolate at least part of the sealing
members from the closed space.

9. The heating assembly according to any of claims 1
to 8, further comprising cylindrical caps that commu-
nicate with the end faces of the inner cylinder.

10. The heating assembly according to any of claims 5
to 9, wherein the heat insulation material is in a gran-
ular form.

11. The heating assembly according to any of claims 1
to 10, wherein at least one of the sealing members
comprises a thermally curable resin or a photocura-
ble resin.

12. The heating assembly according to any of claims 1
to 11, wherein at least one of the sealing members
has a multi-layer structure comprising a plurality of
layers stacked in the longitudinal direction of the
heating assembly.

13. The heating assembly according to any of claims 1
to 12, wherein among said plurality of layers, the
innermost layer comprises a photocurable resin.

14. A flavor inhaler comprising the heating assembly ac-
cording to any of claims 1 to 13.
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