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(54) FINE PARTICLE GENERATION APPARATUS HAVING INDUCTION HEATER

(57) The present invention relates to an induction
heating fine particle generating device comprising: an
excitation coil; a susceptor reacting with the excitation
coil such that induction heating occurs due to eddy cur-
rent losses; a susceptor temperature obtaining unit for
obtaining the temperature of the susceptor; and an insu-
lating part for shielding heat between the susceptor and
the excitation coil.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a fine particle
generating device having an induction heater.

BACKGROUND ART

[0002] FIG. 1 is a view showing a prior art induction
heating device for heating an aerosol-forming substrate
described in International Publication WO 2015/177255.
The induction heating device 1 includes a device housing
10, which may be made of plastic, and a DC power source
having a rechargeable battery 11a.
[0003] The induction heating device 1 includes a dock-
ing port 12 having a pin 12a for docking the induction
heating device 1 with a charging station or a charging
apparatus for charging the rechargeable battery 11a. In
addition, the induction heating device 1 includes a power
supply electronic equipment 13 configured to operate at
a desired frequency, e.g., at a frequency of 5 MHz. The
power supply electronic equipment 13 is electrically con-
nected to the rechargeable battery 11a through a suitable
electric connection 13a.
[0004] A tobacco-containing solid aerosol forming sub-
strate 20 including a susceptor 21 is received in a cavity
14 at an extreme end of the device housing 10, and in
operation, an inductor L2 (a cylindrical inductor coil
wound in a helical type) is inductively coupled to the sus-
ceptor 21 of the tobacco-containing solid aerosol forming
substrate 20 of a smoking article 2. A filter part 22 of the
smoking article 2 is arranged outwardly of the cavity 14
of the induction heating device 1, and in operation, a con-
sumer may inhale an aerosol through the filter part 22.
[0005] An induction heating device includes an induc-
tor arranged thermally adjacent to the aerosol-forming
substrate, and the aerosol-forming substrate includes a
susceptor. An alternating magnetic field of the inductor
creates eddy current and hysteresis losses, which cause
the susceptor to heat the aerosol-forming substrate to a
temperature that allows it to release volatile components
able to form an aerosol. Since the heating of the suscep-
tor is carried out in a non-contact manner, it is not possible
to directly measure the temperature of the aerosol-form-
ing substrate. This makes it difficult for a user to deter-
mine when to puff away while smoking.

DISCLOSURE OF THE INVENTION

[0006] An object of the present invention is to provide
an induction heating fine particle generating device which
includes a susceptor as its part to directly measure the
temperature of the susceptor and therefore easily control
heating of the susceptor. Another object of the present
invention is to provide an induction heating fine particle
generating device, in which a magnetic heating element
heated by an excitation coil transfers heat to the excita-

tion coil, while being heated, which leads to an improve-
ment in efficiency.
[0007] In view of this, the present invention provides
an induction heating fine particle generating device com-
prising: an excitation coil; a susceptor reacting with the
excitation coil such that induction heating occurs due to
eddy current losses; and an insulating member for shield-
ing heat between the susceptor and the excitation coil.
The present invention also provides an induction heating
fine particle generating device comprising: an excitation
coil; a liquid storage space; and a heating member pro-
vided as a susceptor to vaporize a liquid.
[0008] Therefore, according to a further aspect of the
present invention, there is provided a grippable and port-
able-sized fine particle generating device with an induc-
tion heater that has a cavity into which a smoking article
containing an aerosol-forming substrate and wrapped in
wrapping paper can be inserted and that heats the aer-
osol-forming substrate of the smoking article inserted into
the cavity to form an aerosol, the fine particle generating
device comprising: an excitation coil provided in the de-
vice and wound in multiple times; a metal susceptor pro-
vided inside the excitation coil to be surrounded by the
excitation coil in the device, made of a hollow cylindrical
thin plate defining the cavity, and heated to a temperature
of 400 °C or lower by induction heating due to eddy cur-
rent losses, by reacting with the excitation coil, the inner
surface of the susceptor being brought into contact with
at least part of the outer surface of the wrapping paper
of the smoking article inserted into the cavity, the induc-
tion-heated susceptor heating the aerosol-forming sub-
strate in the wrapping paper by heat transfer to form an
aerosol; an insulating part provided between the suscep-
tor and the excitation coil in the device to prevent heat
of the susceptor from being transferred to the excitation
coil; a structure provided in the device to support at least
part of one of the susceptor and the excitation coil; a
susceptor temperature obtaining unit provided in the de-
vice to obtain the temperature of the susceptor; a re-
chargeable battery provided in the device to function as
a direct current power source; and a control unit electri-
cally connected to the excitation coil, the susceptor tem-
perature obtaining unit and the battery, and supplied with
direct current power from the battery, to supply an alter-
nating current having a resonance frequency or an alter-
nating current having a frequency different from the res-
onance frequency to the excitation coil depending on the
temperature of the susceptor and heat the susceptor to
a desired temperature by induction heating.
[0009] Preferably, the fine particle generating device
may further comprise a susceptor inserted through a low-
er center portion of the smoking article inserted into the
cavity to heat the aerosol-forming substrate in the smok-
ing article in direct contact with the aerosol-forming sub-
strate.
[0010] Preferably, the susceptor may be made of a
stainless steel thin plate.
[0011] Preferably, the insulating part may be an air lay-

1 2 



EP 3 900 552 A1

3

5

10

15

20

25

30

35

40

45

50

55

er provided between the susceptor and the excitation coil.
[0012] Preferably, the structure for supporting at least
part of one of the susceptor and the excitation coil may
be an insulating plastic structure made of heat resistant
plastic and provided between the susceptor and the ex-
citation coil to function as an insulating part for preventing
heat of the susceptor from being transferred to the exci-
tation coil. Preferably, the insulating plastic structure may
be an insulating pipe for supporting at least part of the
susceptor on the outside of the susceptor, the excitation
coil being wound around the outer surface of the struc-
ture.
[0013] Preferably, a thermal insulator ring made of ce-
ramic powder having low thermal conductivity may be
separately interposed between the insulating plastic
structure and the susceptor to support the susceptor and
prevent heat of the susceptor from being leaked to the
outside.
[0014] Preferably, a ferrite sheet may be wrapped
around the outer surface of the excitation coil in contact
with the excitation coil to prevent a magnetic flux from
being leaked to the outside of the excitation coil.
[0015] Preferably, a graphite sheet may be wrapped
around the outer surface of the excitation coil to radiate
heat of the excitation coil to the outside.
[0016] Preferably, a laminate sheet of the ferrite sheet
and the graphite sheet may be wrapped around the outer
surface of the excitation coil to prevent a magnetic flux
from being leaked to the outside of the excitation coil and
radiate heat of the excitation coil to the outside.
[0017] Preferably, the fine particle generating device
may further comprise a pressure sensor provided in an
airflow passage communicating with the cavity to sense
a negative pressure caused by a puff of a user for the
smoking article inserted into the cavity.
[0018] Preferably, the susceptor temperature obtain-
ing unit may calculate the temperature of the susceptor
based on current and voltage changes detected by a cur-
rent sensor and a voltage sensor which measure chang-
es in the current and voltage for heating the susceptor
depending on the inductance or reactance varying with
changes in the temperature of the susceptor.
[0019] Preferably, the susceptor temperature obtain-
ing unit may be a temperature sensor brought into contact
with the outer surface of the susceptor to sense a change
in resistance depending on the change in the tempera-
ture of the susceptor to measure the temperature, a lead
wire of the temperature sensor being electrically connect-
ed to the control unit.
[0020] Preferably, the temperature sensor and the lead
wire of the temperature sensor may be surrounded by a
heat resistant shrinkable tube, which surrounds the out-
side of the susceptor, and brought into contact with the
outer surface of the susceptor. Preferably, the smoking
article may comprise a liquid cartridge therein.
[0021] Preferably, the liquid cartridge may comprise a
liquid or gel composition containing glycerin VG.
[0022] Preferably, the smoking article may further

comprise a tobacco filler at the upstream or downstream
of the liquid cartridge.
[0023] Preferably, the smoking article may further in-
clude a filter and a tube, the filter, tube and liquid cartridge
being wrapped in single wrapping paper.
[0024] Preferably, the smoking article may comprise a
tobacco filler containing glycerin VG. Preferably, the
smoking article may further include a filter and a tube,
the filter, tube and tobacco filler being wrapped in single
wrapping paper.
[0025] An induction heating fine particle generating de-
vice according to the present invention has an advantage
in that it includes a susceptor as its part to directly meas-
ure the temperature of the susceptor and therefore easily
control heating of the susceptor.
[0026] An induction heating fine particle generating de-
vice according to the present invention has an advantage
in that a magnetic heating element can be heated by a
one-piece excitation coil wound in a cylindrical shape,
with an insulating pipe provided between the magnetic
heating element and the excitation coil, which prevents
overheating of the excitation coil and improves heating
efficiency of the magnetic heating element.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

FIG. 1 is a view showing a prior art induction heating
device for heating an aerosol-forming substrate.
FIG. 2 is a schematic exploded sectional view show-
ing a preferred example of a smoking article which
can be used in the present invention.
FIG. 3 is a schematic exploded sectional view show-
ing another preferred example of the smoking article
which can be used in the present invention.
FIG. 4 is an exploded perspective view showing a
fine particle generating device according to a first
embodiment of the present invention.
FIG. 5 is an exploded sectional view showing the
fine particle generating device according to the first
embodiment of the present invention.
FIG. 6 is a perspective view showing an insulating
pipe which can be used in the fine particle generating
device according to the first embodiment of the
present invention.
FIG. 7 is a view showing a first inner part which can
be used in the fine particle generating device accord-
ing to the first embodiment of the present invention.
FIG. 8 is a view showing a heat stick which can be
used in the fine particle generating device according
to the first embodiment of the present invention.
FIG. 9 is a view showing a second inner part which
can be used in the fine particle generating device
according to the first embodiment of the present in-
vention.
FIG. 10 is a sectional view showing the fine particle
generating device according to the first embodiment
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of the present invention.
FIG. 11 is a sectional view showing a fine particle
generating device according to a second embodi-
ment of the present invention.
FIG. 12 is an exploded perspective view showing the
fine particle generating device according to the sec-
ond embodiment of the present invention.
FIG. 13 is a sectional view showing part of a fine
particle generating device according to a third em-
bodiment of the present invention.
FIG. 14 is a sectional view showing part of a fine
particle generating device according to a fourth em-
bodiment of the present invention.
FIG. 15 is a view showing one embodiment of a cir-
cuit block diagram for induction heating in the fine
particle generating device according to the present
invention.
FIG. 16 is a view showing another embodiment of
the circuit block diagram for induction heating in the
fine particle generating device according to the
present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0028] Certain embodiments will now be illustrated in
the drawings and described in detail in the description,
although various changes and modification can be made
thereto. Features and advantages of the present inven-
tion and the manner of obtaining them will become more
apparent by reference to the following description of the
embodiments of the invention, taken in conjunction with
the accompanying drawings. The present invention may,
however, be embodied in different forms and should not
be construed as limited to the embodiments set forth
herein.
[0029] As used herein, the singular forms "a," "an" and
"the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise.
[0030] It will be further understood that the terms "com-
prises", "comprising", "includes" and/or "including", when
used herein, specify the presence of stated features or
components, but do not preclude the presence or addi-
tion of one or more other features or components.
[0031] In the following embodiments, the terms "up-
stream" and "downstream" are used to describe the rel-
ative positions of segments of a smoking article in relation
to the direction in which a user draws in air through the
smoking article. The smoking article includes an up-
stream end (through which air enters) and an opposite
downstream end (through which air exits). In use, the
user draws on the downstream end of the smoking article.
The downstream end is downstream of the upstream
end. The term "end" may also be described as "extreme
end".
[0032] The drawings are not necessarily to scale; some
features may be exaggerated or minimized to show de-
tails of particular components. Because the size and
thickness of each configuration shown in the drawings

are arbitrarily shown for better understanding and ease
of description, the present invention is not limited thereto.
Example embodiments of the present invention will now
be described in detail with reference to the accompanying
drawings, so that the present invention can be easily im-
plemented by a person of ordinary skill in the art. How-
ever, the present invention may be implemented in var-
ious different ways, without being limited to the described
embodiments.
[0033] A liquid cartridge which can be inserted into a
smoking article for generating an aerosol by heating, and
a heating smoking article including the liquid cartridge,
that can be used in a fine particle generating device ac-
cording to a preferred embodiment of the present inven-
tion, will now be described with reference to the accom-
panying drawings. For easy explanation, components of
the heating smoking article will be described individually,
together with a description of the liquid cartridge therein.
Here, the heating smoking article is intended to indicate
a smoking article which is heated by electrical resistance
or induction heating, not by burning, to generate an aer-
osol for inhalation by a user. The smoking article contains
a proper amount of aerosol-forming substrate and/or
shredded tobacco to take an equivalent number of puffs
to a single traditional cigarette. The smoking article does
not generate a significant amount of aerosol after gen-
erating a preset amount of aerosol and will be discarded
by the user after used once.
[0034] Referring to FIGS. 2 and 3, a heating smoking
article 50 which can be used in the fine particle generating
device according to the present invention contains a liq-
uid composition, such as typical shredded tobacco and
glycerin, as an aerosol-forming substrate, which will be
described below. The heating smoking article 50 accord-
ing to a first preferred embodiment of the present inven-
tion has a laminate structure composed of shredded to-
bacco 58 located at an upstream end as an aerosol-form-
ing substrate, a liquid cartridge 56 located directly down-
stream thereof as another aerosol-forming substrate, a
tube 54 located directly downstream thereof that provides
an aerosol passage, and a filter 52 functioning as a
mouthpiece. The relative positions of the liquid cartridge
56 and the shredded tobacco or tobacco filler 58 may be
reversed. Alternatively, the shredded tobacco or tobacco
filler 58 can be omitted as shown in FIG. 3, or the liquid
cartridge 56 can be omitted as in the heating smoking
article 50 on markets.
[0035] The liquid cartridge 56 according to the present
invention includes a liquid or gel composition; a liquid or
gel absorbent soaked with the liquid or gel composition;
and wrapping paper wrapped around the side of the liquid
or gel absorbent in a cylindrical shape measuring 7 to 20
mm long and 5 to 8 mm in diameter, wherein the liquid
or gel absorbent has a sufficient absorption rate to absorb
70 to 120 mg of liquid composition and keep it in the liquid
cartridge. The cylindrical shape measuring 7 to 20 mm
long and 5 to 8 mm in diameter meets the standard for
regular cigarettes or heating smoking articles being cur-
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rently used. When the liquid cartridge 56 of the above
standard is inserted into the heating smoking article and
wrapped in a separate piece of wrapping paper 60, the
user will see no difference between the regular cigarettes
and the heating smoking articles.
[0036] The present invention is characterized in that
the liquid absorbent of the liquid cartridge 56 of the above
standard absorbs 70 to 120 mg of liquid or gel composi-
tion, and this numerical range indicates the amount of
liquid composition that provides an aerosol derived from
the liquid composition when the user inhales an aerosol
from the shredded tobacco of a single cigarette stick for
the heating smoking article. If the amount of liquid or gel
composition absorbed by the liquid absorbent is less than
the above lower limit (70 mg), the amount of aerosol de-
rived from the liquid composition when the user inhales
an aerosol from the shredded tobacco in the heating
smoking article would be insufficient. Thus, the amount
of liquid composition absorbed by the liquid cartridge
should be equal to or greater than the above lower limit
(70 mg). If the amount of liquid or gel composition ab-
sorbed by the absorbent exceeds the above upper limit
(120 mg), it would be difficult to keep the liquid compo-
sition absorbed in the absorbent in the liquid cartridge of
the above standard, causing the liquid composition to
flow out of the liquid cartridge. Thus, the amount of liquid
or gel composition absorbed by the liquid cartridge 56
should be equal to or less than the above upper limit (120
mg). A desirable range is between 80 and 110 mg, and
a more desirable range is between 90 and 105 mg.
[0037] Another characteristic of the present invention
is that the liquid absorbent in the liquid cartridge 56 of
the above standard has a sufficient absorption rate to
keep the liquid composition having the above range in
the liquid cartridge. That is, the liquid composition re-
mains absorbed by the liquid absorbent in the liquid car-
tridge, without flowing out of the liquid cartridge. Here,
the absorption means that the absorbent is soaked with
the liquid composition which does not flow out. As de-
scribed below, the filter, tube, liquid cartridge, and tobac-
co filler are wrapped in the wrapping paper to form the
heating smoking article, wherein the liquid cartridge is
brought into direct contact with the tobacco filler or tube
or filter without a separate member downstream or up-
stream, and the liquid composition absorbed by the liquid
absorbent of the liquid cartridge is stored in the liquid
absorbent, but does not flow out toward the tobacco filler
or tube or filter. To this end, preferably, the amount of
the liquid composition by the liquid absorbent is 0.13 to
0.32 mg/mm3 per unit volume of the liquid absorbent.
This numerical limitation is set for a similar reason to why
the numerical limitation is set on the amount of liquid
composition absorbed by the absorbent of the present
invention. That is, if the amount of liquid composition ab-
sorbed by the liquid absorbent is not sufficient, i.e., less
than the above lower limit (0.13 mg/mm3), the amount of
aerosol derived from the liquid composition when the us-
er inhales an aerosol from the shredded tobacco in the

heating smoking article would be insufficient. Thus, the
amount of liquid composition absorbed by the liquid car-
tridge should be equal to or greater than the lower limit
(0.13 mg/mm3). If the amount of liquid composition ab-
sorbed by the liquid absorbent exceeds the above upper
limit (0.32 mg/mm3), it would be difficult to keep the liquid
composition absorbed in the liquid absorbent in the liquid
cartridge of the above standard, causing the liquid com-
position to flow out of the liquid cartridge.
[0038] The liquid composition contains glycerin VG
and optionally contains glycerin PG, water, and flavor-
ings. The liquid composition contains 70 to 100 wt% glyc-
erin VG, 0 to 20 wt% glycerin PG, and 0 to 10 wt% water
and further contains flavorings added in an amount that
is 10 % or less of the total weight of the resulting liquid
composition. According to a preferred embodiment, the
present invention uses a liquid composition made of 100
wt% glycerin VG. According to another preferred embod-
iment, the present invention uses a liquid composition
made of 80 wt% glycerin VG and 20 wt% glycerin PG.
According to a further preferred embodiment, the present
invention uses a liquid composition made of 75 wt% glyc-
erin VG, 20 wt% glycerin PG, and 5 wt% water. According
to a yet further preferred embodiment, the present inven-
tion further contains flavorings added in an amount that
is 10 % or less of the total weight of the resulting liquid
composition. For example, the flavorings may include
licorice, sucrose, fructose syrup, isosweet, cocoa, laven-
der, cinnamon, cardamom, celery, cascarilla, fenugreek,
cascarilla, sandalwood, bergamot, geranium, honey es-
sence, rose oil, vanilla, lemon oil, orange oil, mint oil,
caraway, cognac, jasmine, chamomile, menthol, ylang-
ylang, salvia, spearmint, ginger, coriander, or coffee, etc.
In addition, the liquid composition may or may not contain
nicotine.
[0039] According to a preferred embodiment, the liquid
absorbent of the present invention is made by crumpling
or rolling a strip made of a melamine-based foam resin
with a thickness of 2 to 3 mm into a cylindrical shape.
According to another preferred embodiment, the liquid
absorbent of the present invention is made by processing
a melamine-based foam resin into a cylindrical shape,
and more preferably, the liquid absorbent made of the
melamine-based foam resin has a weight of 0.01 to 0.013
mg/mm3 per unit volume. According to test results for the
heating smoking article including the liquid cartridge hav-
ing the liquid absorbent soaked with 100 mg of liquid
composition, the liquid composition remained absorbed
in the liquid absorbent, without flowing out, during the
test, and a sufficient amount of aerosol derived from the
liquid composition was observed.
[0040] According to a further preferred embodiment,
the liquid absorbent of the present invention is made by
crumpling or folding or rolling pulp or a fabric containing
pulp into a cylindrical shape or by processing it into a
cylindrical shape, and more preferably, the liquid absorb-
ent made of pulp or a fabric containing pulp has a weight
of 0.25 to 0.4 mg/mm3 per unit volume. According to test
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results for the heating smoking article including the liquid
cartridge having the liquid absorbent soaked with 100
mg of liquid composition, the liquid composition remained
absorbed in the liquid absorbent, without flowing out, dur-
ing the test, and a sufficient amount of aerosol derived
from the liquid composition was observed.
[0041] According to a yet further preferred embodi-
ment, the liquid absorbent of the present invention is
made by crumpling or rolling a cotton woven fabric or
non-woven fabric into a cylindrical shape or by process-
ing it into a cylindrical shape, and more preferably, the
liquid absorbent made of a cotton woven fabric or non-
woven fabric has a weight of 0.2 to 0.35 mg/mm3 per unit
volume. According to test results for the heating smoking
article including the liquid cartridge having the liquid ab-
sorbent soaked with 100 mg of liquid composition, the
liquid composition remained absorbed in the liquid ab-
sorbent, without flowing out, during the test, and a suffi-
cient amount of aerosol derived from the liquid compo-
sition was observed.
[0042] According to a yet further preferred embodi-
ment, the liquid absorbent of the present invention is
made by crumpling or rolling a bamboo fiber woven fabric
or non-woven fabric into a cylindrical shape or by
processing it into a cylindrical shape, and more prefera-
bly, the liquid absorbent made of a bamboo fiber woven
fabric or non-woven fabric has a weight of 0.15 to 0.25
mg/mm3 per unit volume. According to test results for the
heating smoking article including the liquid cartridge hav-
ing the liquid absorbent soaked with 100 mg of liquid
composition, the liquid composition remained absorbed
in the liquid absorbent, without flowing out, during the
test, and a sufficient amount of aerosol derived from the
liquid composition was observed.
[0043] In the smoking article which can be applied to
the fine particle generating device according to the
present invention, the gel aerosol-forming substrate car-
tridge contains a gel aerosol-forming substrate which is
present in a gel or solid phase at normal temperature and
vaporized into an aerosol in a temperature range of 150
to 300 °C and which contains glycerin VG, water and
gelatin and optionally contains glycerin PG; a gel receptor
for receiving the gel aerosol-forming substrate; and wrap-
ping paper wrapped around the side of the gel receptor
in a cylindrical shape measuring 7 to 20 mm long and 5
to 8 mm in diameter. The cylindrical shape measuring 7
to 20 mm long and 5 to 8 mm in diameter meets the
standard for regular cigarettes or heating smoking arti-
cles being currently used. When the gel aerosol-forming
substrate cartridge of the above standard is inserted into
the heating smoking article and wrapped in a separate
piece of wrapping paper, the user will see no difference
between the regular cigarettes and the heating smoking
articles.
[0044] Here, the gel aerosol-forming substrate in-
cludes a liquid composition made of 80 to 100 wt% glyc-
erin VG and 0 to 20 wt% glycerin PG, contains gelatin
having a weight of 1 to 6 g in 100 ml of mixture of 60 to

80 wt% liquid composition and 20 to 40 wt% water at a
volume ratio, and optically contains flavorings added less
than 10 wt% of the total weight of the resulting liquid
composition. Here, preferably, the liquid composition
may be included in the gel receptor at an amount of 70
to 120 mg. Alternatively, the liquid composition may be
included in the gel receptor at an amount of 0.13 to 0.32
mg/mm3 per unit volume of the gel receptor.
[0045] According to a preferred embodiment, the wrap-
ping paper 60 is made by attaching aluminum foil to pa-
per, and wrapped in a cylindrical shape so that the alu-
minum foil comes into contact with the liquid absorbent.
As can be seen from the construction of the liquid car-
tridge shown in FIGS. 2 and 3, the liquid absorbent is
wrapped in the wrapping paper, in the case of which the
wrapping paper can be provided by attaching aluminum
foil to paper, and may be wrapped in a cylindrical shape
so that the aluminum foil comes into contact with the liquid
absorbent. As a result, preferably, there is a need for the
wrapping paper (made by attaching aluminum foil to pa-
per) to wrap around the liquid cartridge 56, and there is
a need for the wrapping paper 60 shown in FIGS. 2 and
3 to wrap around the filter 52, the tube 54, the liquid car-
tridge 56 and/or the tobacco filler 58 arranged in series
(as described above, their order can be changed and one
of them can be omitted). The types of the wrapping paper
will be described later.
[0046] As shown in FIGS. 2 and 3, the heating smoking
article 50 which can be used in the fine particle generating
device according to the present invention may include
the tube 54 for providing an aerosol passage, wherein
PLA may be inserted into the tube 54 to reduce the tem-
perature of the aerosol to prevent the user from getting
burned while inhaling the aerosol.
[0047] As shown in FIGS. 2 and 3, the filter 52 func-
tioning as the mouthpiece allows the aerosol to pass
therethrough and blocks the inflow of the liquid. The filter
may be made of pulp in a cylindrical or tube shape. On
the other hand, the filter contains a flavoring component
to increase the user’s satisfaction. For example, the fla-
voring component may include licorice, sucrose, fructose
syrup, isosweet, cocoa, lavender, cinnamon, cardamom,
celery, cascarilla, fenugreek, cascarilla, sandalwood,
bergamot, geranium, honey essence, rose oil, vanilla,
lemon oil, orange oil, mint oil, caraway, cognac, jasmine,
chamomile, menthol, ylang-ylang, salvia, spearmint, gin-
ger, coriander, or coffee, etc.
[0048] In some cases, the liquid composition may con-
tain nicotine without the tobacco filler 58 of shredded to-
bacco, and the tube and the filter may be stacked se-
quentially on the liquid cartridge and wrapped in the wrap-
ping paper to constitute the heating smoking article 50.
[0049] The heating smoking article 50 is usually
wrapped in the wrapping paper 60 composed of multiple
layers, such as first wrapping paper wrapped around the
liquid cartridge, second wrapping paper wrapped around
the liquid cartridge and the tobacco filler of shredded to-
bacco altogether, downstream or upstream from the first
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wrapping paper, third wrapping paper wrapped around
the liquid cartridge, the tobacco filler and the tube alto-
gether, and fourth wrapping paper wrapped around the
whole parts of the heating smoking article. In this manner,
the heating smoking article can be obtained through a
number of stages of wrapping. In some cases, a process
of forming the liquid cartridge can be carried out sepa-
rately or through a continuous line.
[0050] Alternatively, in order to reduce the manufac-
turing time and cut down the manufacturing cost, pack-
aging of different materials or different thicknesses may
be added to the inside of the outermost wrapping paper
wrapped around the whole parts of the heating smoking
article to wrap them altogether.
[0051] As shown in FIGS. 2 and 3, in the liquid cartridge
which can be applied to the fine particle generating device
according to one embodiment of the present invention,
the liquid absorbent with the liquid composition absorbed
in it is wrapped in the wrapping paper serving as a hous-
ing. In addition, the tube and the filter are stacked se-
quentially at the downstream end of the liquid cartridge.
The filter and the tube are wrapped in the wrapping paper,
together with the liquid cartridge. The liquid composition
remains absorbed in the liquid absorbent in the liquid
cartridge, without flowing out of the liquid cartridge, and
is vaporized by heating to generate an aerosol. Prefera-
bly, the wrapping paper is made of a material that does
not deform when heated to a high temperature or when
in contact with liquid, or that does not generate harmful
components. Alternatively, the wrapping paper may be
made of a metal thin film or metal foil, or as described
above, may be made by attaching a metal thin film or
metal foil to wrapping paper.
[0052] The filter 52 provided at the downstream of the
liquid cartridge 56 may have a hollow portion for gener-
ating an airflow, but a filter without a hollow portion may
also be used. The filter may be composed of one or more
segments and may include at least one of a tube filter, a
cooling structure and a recess filter, for example. The
tube filter has an inner hollow portion. The tube filter and
the recess filter may be made of cellulose acetate and
the tube functioning as the cooling structure may be made
of pure polylactic acid or a combination of polylactic acid
and another degradable polymer. More specifically, the
filter may be made of acetate, paper, PP, etc. and the
wrapping paper wrapped around the filter may be clas-
sified into regular paper, porous paper, perforated paper,
non-wrapped acetate (NWA), etc. In addition, the filter
types may be classified into a mono filter composed of
one segment and a composite (double, triple, etc.) filter
composed of a number of segments. The filter may be
made of acetate tow, plasticizer, activated charcoal, X-
DNA, and wrapping paper. The acetate tow refers to an
aggregate of continuous filaments of cellulose acetate,
which plays a major role in determining draw resistance,
which is the most important characteristic of the filter.
The properties of the acetate tow is determined in denier.
The plasticizer makes cellulose acetate fibers soft and

flexible to form bonds at the contact points between the
fibers and make a fiber bundle more rigid. Triacetin is
used as a plasticizer for cigarette filters. The activated
charcoal, which is one of the absorbents, contains carbon
as the main constituent and can be classified by particle
size and nature. Source materials used for the activated
charcoal include plant materials, such as wood, sawdust,
and fruit stones (coconut husk, bamboo, peach seeds,
etc.). X-DNA refers to functional particles that are extract-
ed from sea algae and then condensed and processed.
As compared with the activated charcoal mainly used for
cigarette filters, X-DNA does not affect the taste of ciga-
rettes and exhibits strong anticarcinogenic effects.
[0053] The wrapping paper 60 serves to maintain the
shape of a filter plug during the manufacture of the filter.
The wrapping paper is required to satisfy physical prop-
erties, such as porosity, tensile strength, extension, thick-
ness, glue adhesion, etc. For example, the liquid car-
tridge 56 may be 14.0 mm long, the filter 52 or the tube
54 may be 2.5 mm long, and the tobacco filler 58 may
be 9.0 mm long. The preferred numerical values may be
changed as the liquid cartridge 56 or the tobacco filler 58
is omitted as described above.
[0054] FIG. 4 is an exploded perspective view showing
a fine particle generating device according to a first em-
bodiment of the present invention and FIG. 5 is an ex-
ploded sectional view showing the fine particle generat-
ing device according to the first embodiment of the
present invention.
[0055] The fine particle generating device according
to the first embodiment of the present invention is a grip-
pable and portable-sized fine particle generating device
which has a cavity 100 into which a smoking article 50
containing an aerosol-forming substrate and wrapped in
wrapping paper 60 can be inserted and which heats the
aerosol-forming substrate of the smoking article 50 in-
serted into the cavity to form an aerosol. Electrical com-
ponents are arranged in a lower casing and an upper
casing (not shown) of this fine particle generating device.
In a space defined by the lower casing and the upper
casing, a rechargeable battery 210 functioning as a direct
current power source in the present invention and a con-
trol board 220 constituting a control unit in the present
invention are arranged at a lower portion thereof, while
electrical components actually used for heating are ar-
ranged at an upper portion thereof. A cover casing is
coupled to the upper casing to surround the upper casing.
The subject matter of the present invention relates to the
grippable and portable-sized fine particle generating de-
vice. The rechargeable battery 210 can be rechargeable
through a charging means such as a USB cable, and the
user can insert the smoking article 50 into the cavity 100
of the charged fine particle generating device, heat the
susceptor by induction heating to generate an aerosol in
the smoking article 50, and inhale the aerosol, which will
be described below. In this case, the battery 210 func-
tions as a direct current power source and is supplied to
an excitation coil 300 as an alternating current through
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the control unit 220, as described below. The grippable
and portable-sized fine particle generating device can be
easily carried and used by the user.
[0056] The electrical components used for heating are
parts for induction heating, such as an excitation coil 300
wound in multiple times in a cylindrical shape, and a sus-
ceptor (magnetic heating element) 400 and 800 reacting
with the excitation coil 300 such that induction heating
occurs due to eddy current losses. Here, the susceptor
is preferably a heat pipe 400 provided inside the excita-
tion coil 300 to be surrounded by the excitation coil 300
in the device, made of a hollow cylindrical thin plate de-
fining the cavity 100 into which the smoking article 50
can be inserted, and heated to a temperature of 400 °C
or lower by induction heating due to eddy current losses,
by reacting with the excitation coil. The susceptor may
be heated to a temperature of 1,000 °C or higher depend-
ing on the magnitude of the alternating current applied
to the excitation coil 300, whereas, in the present inven-
tion, the susceptor is heated to a temperature of 400 °C
or lower, as stated above. The susceptor is heated to a
temperature between 100 and 400 °C depending on the
magnitude of the alternating current applied to the exci-
tation coil 300 to heat the aerosol-forming substrate of
the smoking article 50 inserted into the cavity 100 and
generate the aerosol. According to a preferred embodi-
ment, the target temperature may range between 200
and 350 °C, and according to a more preferred embod-
iment, the target temperature may range between 200
and 320 °C (for example, the target temperature may be
set to 280 °C). In some cases, the target temperature
may range between 150 and 250 °C (for example, the
target temperature may be set to 180 °C). This may vary
depending on whether an aerosol is generated from liquid
or gel glycerin, or a tobacco filler, or a tobacco filler
soaked with glycerin. In any case, an aerosol generated
in the smoking article 50 is inhaled into the user’s mouth
through the tube 54 and the filter 52. If the temperature
of the aerosol is too high, even if the aerosol is cooled
through the inhalation, the user may feel discomfort or
get burned. Moreover, too much aerosol may be gener-
ated, making it difficult to take multiple puffs. With this
taken into consideration, the target temperature of the
susceptor should be preset. For these reasons, the
above upper limit is set on the target temperature of the
susceptor. According to a preferred embodiment, the
temperature of a generated aerosol measured after it
passes through the tube 54 and the filter 52 may be a
mouth end temperature, which should be lower than 50
°C, preferably 45 °C or lower, not to cause the user to
feel discomfort. A desirable temperature range for the
aerosol at the mouth end is 25 to 45 °C, and a more
desirable temperature range for the aerosol at the mouth
end is 30 to 40 °C.
[0057] There can be one or plural susceptors. In the
first embodiment of the present invention, the heat pipe
400 and the heat stick 800 provided in the casing serve
as the susceptor. Here, the inner surface of the heat pipe

400 which is a susceptor is brought into contact with at
least part of the outer surface of the wrapping paper 60
of the smoking article 50 inserted into the cavity 100 out-
side the generally cylindrical smoking article 50, the in-
duction-heated susceptor heats the aerosol-forming sub-
strate in the wrapping paper 60 by heat transfer, and the
heat stick 800 is inserted into the smoking article 50 to
heat the aerosol-forming substrate of the smoking article
50. Both the heat pipe 400 and the heat stick 800 are
produced in a thin shape, and the heat stick 800 is a thin
hollow rod with a top tip end closed.
[0058] The heat pipe 400 or the heat stick 800 provided
in the first embodiment may be provided alone. If the heat
pipe 400 is provided alone (as in a second embodiment),
as described above, the inner surface of the heat pipe
400 which is a susceptor is brought into contact with at
least part of the outer surface of the wrapping paper 60
of the smoking article 50 inserted into the cavity 100 out-
side the generally cylindrical smoking article 50, and the
induction-heated susceptor heats the aerosol-forming
substrate in the wrapping paper 60 by heat transfer. The
induction-heated heat pipe 400 heats the aerosol-form-
ing substrate such as glycerin or shredded tobacco in
the tobacco filler 58 or the aerosol-forming substrate such
as glycerin in the liquid cartridge 56 inside the smoking
article 50 by heat transfer, without directly contacting the
tobacco filler 58 or the liquid cartridge 56 in the smoking
article 50, to generate the aerosol. Accordingly, even if
the smoking article 50 is removed from the cavity 100
after a sufficient amount of aerosol is generated from the
aerosol-forming substrate, residues of the smoking arti-
cle 50 are little or not left in the cavity 100.
[0059] The smoking article 50 can be inserted into the
cavity 100 defined by the heat pipe 400. After the smoking
article 50 is inserted into the cavity 100, it is heated by
the induction-heated susceptor. Then, after a given
amount of aerosol is generated, i.e., if the user does not
want to inhale the aerosol from the smoking article 50,
the used smoking article 50 is removed from the cavity
100 and discarded. The cavity 100 should be sufficiently
large to receive the smoking article 50. However, if a
distance between the inner surface of the heat pipe 400
defining the cavity 100 to the outer surface of the smoking
article 50 is large, sufficient heat may not be transferred
from the induction-heated heat pipe 400 to the aerosol-
forming substrate of the smoking article 50. Therefore,
preferably, the inner surface of the heat pipe 400 is
brought into contact with at least part of the outer surface
of the wrapping paper 60 of the smoking article 50 insert-
ed into the cavity 100.
[0060] The present invention is characterized in that a
temperature sensor 420 is provided on the outer surface
of the heat pipe 400 which functions as a susceptor and
defines the cavity 100 in the center. The temperature
sensor 420, which functions as a susceptor temperature
obtaining unit for obtaining the temperature of the sus-
ceptor, is a temperature sensor 420 brought into contact
with the outer surface of the heat pipe 400 which is the
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susceptor to sense a change in resistance depending on
the change in the temperature of the susceptor to meas-
ure the temperature, a lead wire 440 of the temperature
sensor being electrically connected to the control board
220 which is the control unit. The temperature sensor
420 and the lead wire 440 of the temperature sensor is
surrounded by a heat resistant shrinkable tube, which
surrounds the outside of the heat pipe 400 which is the
susceptor, and brought into contact with the outer surface
of the heat pipe 400. Using the shrinkable tube to sur-
round the temperature sensor 420 and the lead wire 440
of the temperature sensor ensures a rigid surface contact
between the temperature sensor 420 and the heat pipe
400, which facilitates the temperature sensor 420 to
sense the change in the resistance depending on the
change in the temperature of the heat pipe 400. The
present invention is characterized in that the susceptor
is heated to a temperature of 400 °C or lower by induction
heating. Within this temperature range, the heat resistant
shrinkable tube can hold the temperature sensor 420 and
the lead wire 440 of the temperature sensor in position
with sufficiently elasticity, without being degraded. In this
way, the temperature sensor 420 is fixed to the outer
surface of the heat pipe 400, which ensures a contact
between the temperature sensor 420 and the surface of
the susceptor and improves efficiency of the working
process, without needing a separate equipment or proc-
ess for installing the temperature sensor 420. In the prior
art, the susceptor is provided in the smoking article, which
makes it impossible to directly contact the temperature
of the subsector. On the contrary, in the present inven-
tion, the temperature of the susceptor can be directly
measured by the temperature sensor 420, or as dis-
cussed later, the temperature of the susceptor can be
calculated by measuring a current and voltage applied
to the excitation coil, as a result of which it is possible to
control an alternating current supplied to the excitation
coil depending on the temperature of the susceptor in
induction heating of the susceptor.
[0061] The excitation coil 300, which is wound in mul-
tiple times, supplies an alternating current to the suscep-
tor to cause induction heating to the susceptor due to
eddy current losses. If intense heat is transferred to the
excitation coil 300, it increases the resistance of the ex-
citation coil 300 itself. Therefore, as described later, there
is a need for a means provided between the susceptor
and the excitation coil to prevent heat of the susceptor
from being transferred to the excitation coil 300. On the
other hand, it is necessary to radiate heat transferred
from the susceptor to the excitation coil 300 to the outside
to reduce the temperature of the excitation coil 300. To
this end, preferably, a graphite sheet 360 is wrapped
around the outer surface of the excitation coil 300. The
graphite sheet 360 serves to radiate heat of the excitation
coil 300 to the outside. In addition, if a ferrite sheet 340
is wrapped around the outer surface of the excitation coil
300, it can prevent a magnetic leakage to the outside of
the excitation coil 300, which results in concentrating the

magnetic force from the excitation coil 300 to the sus-
ceptor inside the excitation coil 300. Wrapping one or
more of the graphite sheet and the ferrite sheet around
the outer surface of the excitation coil 300 achieves the
aforementioned effects. More preferably, as shown in the
drawing, a laminate sheet of the ferrite sheet 340 and
the graphite sheet 360 may be wrapped around the out-
side of the excitation coil 300.
[0062] An insulating part is provided between the ex-
citation coil 300 and the susceptor, in particular the heat
pipe 400 to prevent heat of the susceptor from being
transferred to the excitation coil 300. As one preferred
example, the insulating part may be a separate air layer
530 (see FIGS. 13 and 14) or an insulating pipe 500 (see
FIGS. 4 through 6). FIG. 6 is a perspective view showing
the insulating pipe which can be used in the induction
heating fine particle generating device according to the
first embodiment of the present invention. The smooth
outer periphery of the insulating pipe 500 serves to sup-
port the windings of the excitation coil 300, and axial
grooves 510 are circumferentially arranged on the entire
inner periphery of the insulating pipe 500 to form an air
layer for insulation and minimize the contact area be-
tween the heat pipe 400 and the insulating pipe 500. Al-
though the inner shape of the insulating pipe 500 provid-
ed in the first embodiment has the axial grooves 510,
wedge grooves, spiral grooves, annular grooves and
mesh-like grooves may be employed so far as they can
minimize the contact surface. Minimizing the contact sur-
face will minimize conductive heat transfer from the in-
duction-heated susceptor to the insulating pipe.
[0063] Placing the insulating pipe 500 between the ex-
citation coil 300 and the susceptor can prevent induction
heat generated in the susceptor from being transferred
to the excitation coil 300. If intense heat generated in the
susceptor is transferred to the excitation coil 300, it in-
creases the resistance of the excitation coil 300 itself,
which reduces the strength of the magnetic field induced
by the excitation coil 300 and then reduces induction
heating occurring in the susceptor. Thus, placing the in-
sulating part such as the insulating pipe 500 or the air
layer between the excitation coil 300 and the susceptor
improves induction heating occurring in the susceptor.
In addition, there is less energy loss, which makes it pos-
sible to easily control the heating temperature of the sus-
ceptor.
[0064] The heat pipe 400 and the heat stick 800 are
made of a metal material which can be magnetized by
the excitation coil 300. According to a preferred embod-
iment, stainless steel is used. Stainless steel is available
at a low cost, is easily processed into a thin plate cylinder
due to excellent processability, and has an excellent
magnetizing property to function as a susceptor for heat-
ing. A first inner part 600 supports a lower end of the heat
pipe 400 and fixes the heat stick 800, and a second inner
part 700 is coupled to a lower portion of the first inner
part 600 to fix the heat stick 800 together with the first
inner part 600. The first inner part 600 and the second
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inner part 700 may be made of heat resistant plastic to
resist heating of the heat pipe 400 and the heat stick 800.
The first inner part 600 and the second inner part 700
may be formed of engineering plastic such as PEEK by
injection molding.
[0065] An insulating film using a filler having an insu-
lating and shielding function may be attached to the outer
wall of the insulating pipe 500 applied for insulation, to
improve insulation efficiency of the insulating pipe 500.
Examples of the insulating filler may include ceramic
powder such as zirconia having low thermal conductivity,
and ceramic powder such as porous silica gel, porous
alumina, and aerogel.
[0066] Alternatively, an insulating paint using a filler
having an insulating and shielding function may be ap-
plied to the outer wall of the insulating pipe 500 applied
for insulation, to improve insulation efficiency of the in-
sulator. Examples of the insulating filler may include ce-
ramic powder such as zirconia having low thermal con-
ductivity, and ceramic powder such as porous silica gel,
porous alumina, and aerogel.
[0067] As another example, the insulating pipe with the
inner grooves may be replaced by a hollow tube. Heat
generated in the susceptor can be restricted to the aer-
osol generation site using the hollow tube, which leads
to improved efficiency. A porous insulator such as zeolite
and aerosol powder may be filled in the hollow tube, but
most preferably, an air layer is formed in the hollow tube.
Even the hollow tube which has not been filled can suf-
ficiently obtain the insulating effect using the air layer.
[0068] FIG. 7 is a view showing the first inner part pro-
vided in the induction heating fine particle generating de-
vice according to the first embodiment of the present in-
vention. Referring to FIGS. 4, 5 and 7, a circular groove
610 is provided in the top of the first inner part 600, such
that part of the lower end of the heat pipe 400 is inserted
into and supported in the circular groove 610. Here, for
the insulation of the heat pipe 400, a plurality of ribs 612
are formed on the circular groove 610 and arranged at
intervals from the bottom of the circular groove 610. That
is, an air layer is formed between the bottom of the circular
groove 610 and the bottom of the heat pipe 400. In ad-
dition, a through hole 614 is provided to pass through the
side of the circular groove 610, such that the air flows in
and out through an airflow passage discussed later. This
airflow passage forms an airflow passage communicat-
ing with the cavity 100 defined by the heat pipe 400, and
a pressure sensor (not shown) for sensing a negative
pressure caused by a puff of the user for the smoking
article 50 inserted into the cavity 100 is provided in po-
sition on the airflow passage. The pressure sensor sens-
es a negative pressure caused by a puff of the user for
the smoking article 50 inserted into the cavity 100, which
can be used by the control unit to count the number of
puffs, more preferably, to calculate an accumulated puff
amount. In this embodiment as well as the other embod-
iments, the pressure sensor may be provided in position
on the airflow passage communicating with the cavity

100 to sense the negative pressure caused by the puff
of the user for the smoking article 50 inserted into the
cavity 100. A hole 616 is formed in the bottom center of
the circular groove 610, through which the upper portion
of the heat stick 800 passes, such that part of the upper
portion of the heat stick 800 is positioned in the heat pipe
400. In addition, a guide portion 620 for guiding the lead
wire of the excitation coil 300 is provided at one side of
the outer surface of the first inner part 600. The lead wire
320 of the excitation coil 300 is drawn out through the
guide portion 620 to make an electrical contact with the
control board 220. Also, fixing portions 630 may be pro-
vided to fix the first inner part 600 to brackets for fixing
the battery 210 and the control board 220. In the first
embodiment of the present invention, the first inner part
600 and the brackets are screwed to each other, thus
the fixing portions 630 are screw holes. On the other
hand, part of the heat stick 800 is positioned at the lower
portion of the first inner part 600, and a receiving portion
640 (see FIG. 5) into which the second inner part 700 for
fixing the heat stick 800 is fixedly inserted is also provided
at the lower portion of the first inner part 600. Optionally,
if the heat stick 800 is not provided, the second inner part
700 is not required. In this case, the center hole 616 may
not be formed as in the second embodiment described
below, or alternatively, the space for the center hole 616
and the space of the receiving portion 640 for receiving
the second inner part 700 may be used as a space for
an airflow passage and a space for a pressure sensor.
In any case, needless to say, the pressure sensor should
be installed on the airflow passage communicating with
the smoking article 50 inserted into the cavity 100.
[0069] FIG. 8 is a view showing the heat stick provided
in the induction heating fine particle generating device
according to the first embodiment of the present inven-
tion. Referring to FIGS. 4, 5 and 8, the heat stick 800
includes an upper rod 810 positioned in the heat pipe
400, passing through the first inner part 600, a flange
portion 820 for determining the position so that the heat
stick 800 can be positioned in the heat pipe 400, passing
through the first inner part 600 by a certain length, and
for aiding in fixing the heat stick 800, and a lower rod 830
protruding from the bottom of the flange portion 820.
Here, the heat stick 800 is a hollow rod with a top tip end
closed. An air layer is formed in the center of the heat
stick 800 to give an insulating effect, and the hollow shape
has an advantage of facilitating induction heating. As
shown, the heat stick 800 may be formed in a rod shape.
In the case of a solid rod shape of FIG. 8, it may be made
of a plate type material having the same shape as that
of the section of the center thereof. Alternatively, the heat
stick may be produced in a cross shape of these plate
type materials. In any case, the heat stick 800 is made
merely by processing a magnetizable metal material,
preferably, a stainless steel thin plate. Since it is not re-
quired to install an additional component (such as heater
patterns) on the heat stick 800 which is a workpiece, the
heat stick only has to be formed in a desired shape and
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fixed to a fixing structure therefor. As already described,
the heat stick 800 has an advantage in that it is inserted
into the smoking article 50 and brought into direct contact
with the aerosol-forming substrate of the smoking article
50 to heat it using induction heat. That is, the heat stick
directly contacts the inside of the smoking article and
transfers heat. However, if the used smoking article 50
is removed from the cavity 100, residues of the aerosol-
forming substance in the smoking article 50 are likely to
be left in the cavity 100, which requires cleaning. As a
result, there will be an increasing need for the heat stick
800 so far as it can maintain the above advantage and
minimize the above disadvantage by the fact that the
heat stick 800 has a suitable shape to be easily inserted
into the smoking article 50 and to be removed from the
smoking article 50 to prevent residues of the smoking
article 50 from falling into the cavity 100. When the shape
of the heat stick 800 allows such insertion and removal,
it can achieve the above advantage and minimize the
above disadvantage.
[0070] FIG. 9 is a view showing the second inner part
provided in the induction heating fine particle generating
device according to the first embodiment of the present
invention.
[0071] Referring to FIGS. 4 through 9, the second inner
part 700 is fixedly inserted into the receiving portion 640
(see FIG. 5) formed at the lower portion of the first inner
part 600, and the flange portion 820 and the lower rod
830 of the heat stick 800 are engaged therewith to fix the
heat stick 800. An upper portion 710 of the second inner
part 700 is complementary in shape to the flange portion
820 of the heat stick 800. In addition, an insertion groove
720 into which the lower rod 830 of the heat stick 800 is
inserted is provided in the center of the upper portion
710. Further, a fastening portion 730 for fastening to the
first inner part 600 is provided at the lower portion. In the
first embodiment, the first inner part 600 and the second
inner part 700 are screwed to each other, so the fastening
portion 730 is a fastening boss with a screw groove.
[0072] FIG. 10 is a sectional view showing the induc-
tion heating fine particle generating device according to
the first embodiment of the present invention. Here, the
air introduced through a hole formed in the cover casing
(not shown) is transferred, via an airflow hole 140 formed
in the upper casing, through the through hole 614 (see
FIG. 7) of the first inner part 600 and an airflow passage
space 120, into the heat pipe 400, and the smoking article
50 inserted into the heat pipe 400 is heated to generate
fine particles or aerosol for inhalation by the user.
[0073] Although both the heat pipe 400 and the heat
stick 800 are used as the susceptor in the first embodi-
ment, the heat pipe 400 may be made of a non-magnet-
izable material not to heat but to receive the smoking
article 50, and only the heat stick 800 may be used as
the susceptor in other embodiments.
[0074] FIG. 11 is a sectional view showing an induction
heating fine particle generating device according to a
second embodiment of the present invention and FIG.

12 is an exploded perspective view showing the induction
heating fine particle generating device according to the
second embodiment of the present invention. The induc-
tion heating fine particle generating device according to
the second embodiment of the present invention only in-
cludes the heat pipe 400 into which the smoking article
50 is inserted as a susceptor and does not include the
heat stick. Therefore, it only includes the first inner part
600 for supporting the heat pipe 400 and does not include
the second inner part unlike the first embodiment. The
first inner part 600 provided in the second embodiment
does not have a through hole in the bottom since the heat
stick does not pass therethrough. The other construction
is similar to that of the first embodiment. A plurality of ribs
are provided to allow the lower end of the heat pipe 400
to float, and a through hole is provided on the side to
allow the inflow of the air.
[0075] Although the components of the smoking article
50 are shown in an exaggerated manner, the cavity 100
of the heat pipe 400 functioning as the susceptor should
be large enough to house the aerosol-forming substrate
56 and 58 of the smoking article 50. Thus, as the heat
pipe is heated, the aerosol-forming substrate 56 and 58
is heated to generate an aerosol in the smoking article 50.
[0076] The construction of the second embodiment is
the same as that of the first embodiment except that it
does not include the heat stick as described above. In
particular, the pressure sensor installed in position can
sense a negative pressure caused by the inhalation of
the user from the smoking article 50 through the airflow
passage space 120.
[0077] FIG. 13 is a sectional view showing an induction
heating fine particle generating device according to a
third embodiment of the present invention and FIG. 14
is a sectional view showing an induction heating fine par-
ticle generating device according to a fourth embodiment
of the present invention.
[0078] The third and fourth embodiments are different
from the first and second embodiments in that the heat
pipe 400 functioning as the susceptor is not positioned
in the insulating pipe 500 and the air layer 530 is clearly
provided between an insulating structure 520 (see FIG.
14) and the heat pipe 400 functioning as the susceptor.
The air layer 530 functions as an insulating part to block
heat from the heat pipe 400 to the excitation coil 300.
[0079] Similar to the first and second embodiments,
the lower end of the heat pipe 400 is supported by a first
inner part having a little different shape, which is referred
to as a first inner part supporting portion 650. However,
similar to the first and second embodiments, it supports
the lower end of the heat pipe 400.
[0080] The upper end of the heat pipe 400 is supported
by an insulating structure 520 corresponding to the insu-
lating pipe of the first and second embodiments. The in-
sulating structure 520 supports the upper end of the heat
pipe 400 and provides a space for the excitation coil 300
to be wound around on its outer periphery. As described
above, the air layer 530 and the insulating structure 520
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can minimize heat transfer from the heat pipe 400 which
is the susceptor to the excitation coil 300.
[0081] A shrinkable tube 460 is provided on the outer
surface of the heat pipe 400 to hold the temperature 420
and the lead wire 440 of the temperature sensor to con-
tact the heat pipe 400, and a laminate sheet of the graph-
ite sheet 360 and the ferrite sheet 340 is wrapped around
the outer surface of the excitation coil 300. In addition,
in the fourth embodiment, thermal insulator rings 560 and
562 made of ceramic powder having low thermal con-
ductivity may be separately interposed in a position
where the first inner part supporting portion 650 and the
insulating structure 520 which are the insulating plastic
structures support the heat pipe 400 which is the sus-
ceptor, to thereby support the heat pipe 400 and prevent
heat of the heat pipe from being transferred to the outside
through the structure.
[0082] FIG. 15 is a view showing one embodiment of
a circuit block diagram for induction heating in the induc-
tion heating fine particle generating device according to
the present invention.
[0083] Referring to FIG. 15, the induction heating fine
particle generating device according to the present in-
vention heats a susceptor 2007 by induction heating.
More specifically, an MCU 2001 controls a power boost-
ing circuit 2002 to amplify a DC voltage supplied from a
battery 2003 for induction heating and supply a direct
current to an induction heater control logic 2004. The
power boosting circuit 2002 is adopted for stable power
supply to heat the susceptor 2007 by induction heating
when the battery 2003 is used as a power source for
induction heating. The MCU 2001 also inputs an PWM
signal to the induction heater control logic 2004. The in-
duction heater control logic 2004 performs a switching
operation depending on the PWM signal input from the
MCU 2001 to convert the direct current supplied from the
power boosting circuit 2002 into an alternating current
and supply it to a coil 2006 to heat the susceptor 2007
by induction heating.
[0084] The MCU 2001 inputs the PWM signal to the
induction heater control logic 2004 to transfer a reso-
nance frequency obtained by values of the coil 2006 and
a capacitor 2005 to increase the temperature of the sus-
ceptor 2007 in initial driving, and the induction heater
control logic 2004 supplies the alternating current to the
coil 2006 at the resonance frequency.
[0085] After a preset time elapses, the MCU 2001 in-
puts the PWM signal to the induction heater control logic
2004 to make a frequency distant from the resonance
frequency not to increase the temperature of the suscep-
tor 2007 any more, and accordingly, the induction heater
control logic 2004 supplies the alternating current to the
coil 2006 at the frequency distant from the resonance
frequency.
[0086] The MCU 2001 can input the PWM signal to the
induction heater control logic 2004 to adjust the frequen-
cy with the lapse of the preset time, and in some embod-
iments, the MCU 2001 may calculate the temperature of

the susceptor 2007 depending on values detected by a
temperature sensor 2008 and a voltage sensor 2009,
adjust the frequency of the PWM signal depending on
the required temperature, and input the PWM signal to
the induction heater control logic 2004, such that the in-
duction heater control logic 2004 can control the frequen-
cy of the alternating current supplied to the coil 2006.
More specifically, when the induction heater control logic
2004 supplies the alternating current to the coil 2006, the
susceptor 2007 is heated by induction heating, the tem-
perature of the susceptor 2007 is changed, and then the
inductance or reactance is changed, as a result of which
the current and voltage for heating the susceptor 2007
are changed. The temperature sensor 2008 measures
the current supplied to the coil 2006 and inputs it to the
MCU 2001, and the voltage sensor 2009 converts the
alternating voltage supplied to the coil 2006 into the direct
current voltage with a voltage level which can be read by
the MCU, and inputs it to the MCU 2001, and the MCU
2001 calculates the temperature of the susceptor 2007
depending on changes in the current and voltage values
input through the temperature sensor 2008 and the volt-
age sensor 2009 to sense a change in the temperature
of the susceptor 2007, adjusts the frequency of the PWM
signal depending on the required temperature, and inputs
the PWM signal to the induction heater control logic 2004,
such that the induction heater control logic 2004 can sup-
ply the alternating current to the coil 2006, adjusting its
frequency depending on the PWM signal input from the
MCU 2001.
[0087] FIG. 16 is a view showing another embodiment
of the circuit block diagram for induction heating in the
induction heating fine particle generating device accord-
ing to the present invention. The components indicated
by the same reference numerals as those of FIG. 15 per-
form the same operation. Referring to FIG. 16, a temper-
ature sensor 2010 senses the temperature of the sus-
ceptor 2007 and inputs it to the MCU 2001, and the MCU
2001 senses a change in the temperature of the suscep-
tor 2007 accordingly, adjusts the frequency of the PWM
signal depending on the required temperature, and inputs
the PWM signal to the induction heater control logic 2004,
such that the induction heater control logic 2004 can sup-
ply the alternating current to the coil 2006, adjusting its
frequency depending on the PWM signal input from the
MCU 2001.
[0088] The induction heating fine particle generating
device according to the present invention includes the
susceptor as its part to directly measure the temperature
of the susceptor and therefore easily control heating of
the susceptor.
[0089] In the induction heating fine particle generating
device according to the present invention, the magnetic
heating element can be heated by the one-piece excita-
tion coil wound in a cylindrical shape, with the insulating
pipe provided between the magnetic heating element and
the excitation coil, which prevents overheating of the ex-
citation coil and improves heating efficiency of the mag-
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netic heating element.

Claims

1. A grippable and portable-sized fine particle generat-
ing device with an induction heater that has a cavity
into which a smoking article containing an aerosol-
forming substrate and wrapped in wrapping paper
can be inserted and that heats the aerosol-forming
substrate of the smoking article inserted into the cav-
ity to form an aerosol, the fine particle generating
device comprising:

an excitation coil provided in the device and
wound in multiple times;
a metal susceptor provided inside the excitation
coil to be surrounded by the excitation coil in the
device, made of a hollow cylindrical thin plate
defining the cavity, and heated to a temperature
of 400 °C or lower by induction heating due to
eddy current losses, by reacting with the excita-
tion coil, the inner surface of the susceptor being
brought into contact with at least part of the outer
surface of the wrapping paper of the smoking
article inserted into the cavity, the induction-
heated susceptor heating the aerosol-forming
substrate in the wrapping paper by heat transfer
to form an aerosol;
an insulating part provided between the suscep-
tor and the excitation coil in the device to prevent
heat of the susceptor from being transferred to
the excitation coil;
a structure provided in the device to support at
least part of one of the susceptor and the exci-
tation coil;
a susceptor temperature obtaining unit provided
in the device to obtain the temperature of the
susceptor;
a rechargeable battery provided in the device to
function as a direct current power source; and
a control unit electrically connected to the exci-
tation coil, the susceptor temperature obtaining
unit and the battery, and supplied with direct cur-
rent power from the battery, to supply an alter-
nating current having a resonance frequency or
an alternating current having a frequency differ-
ent from the resonance frequency to the excita-
tion coil depending on the temperature of the
susceptor and heat the susceptor to a desired
temperature by induction heating.

2. The fine particle generating device of claim 1, further
comprising:
a susceptor inserted through a lower center portion
of the smoking article inserted into the cavity to heat
the aerosol-forming substrate in the smoking article
in direct contact with the aerosol-forming substrate.

3. The fine particle generating device of claim 1 or 2,
wherein the susceptor is made of a stainless steel
thin plate.

4. The fine particle generating device of any one of
claims 1 to 3, wherein the insulating part is an air
layer provided between the susceptor and the exci-
tation coil.

5. The fine particle generating device of any one of
claims 1 to 4, wherein the structure for supporting at
least part of one of the susceptor and the excitation
coil is an insulating plastic structure made of heat
resistant plastic and provided between the susceptor
and the excitation coil to function as an insulating
part for preventing heat of the susceptor from being
transferred to the excitation coil.

6. The fine particle generating device of claim 5, where-
in the insulating plastic structure is an insulating pipe
for supporting at least part of the susceptor on the
outside of the susceptor, the excitation coil being
wound around the outer surface of the structure.

7. The fine particle generating device of claim 5, where-
in a thermal insulator ring made of ceramic powder
having low thermal conductivity is separately inter-
posed between the insulating plastic structure and
the susceptor to support the susceptor and prevent
heat of the susceptor from being leaked to the out-
side.

8. The fine particle generating device of any one of
claims 1 to 7, wherein a ferrite sheet is wrapped
around the outer surface of the excitation coil in con-
tact with the excitation coil to prevent a magnetic flux
from being leaked to the outside of the excitation coil.

9. The fine particle generating device of any one of
claims 1 to 8, wherein a graphite sheet is wrapped
around the outer surface of the excitation coil to ra-
diate heat of the excitation coil to the outside.

10. The fine particle generating device of any one of
claims 1 to 9, wherein a laminate sheet of the ferrite
sheet and the graphite sheet is wrapped around the
outer surface of the excitation coil to prevent a mag-
netic flux from being leaked to the outside of the ex-
citation coil and radiate heat of the excitation coil to
the outside.

11. The fine particle generating device of any one of
claims 1 to 10, further comprising:
a pressure sensor provided in an airflow passage
communicating with the cavity to sense a negative
pressure caused by a puff of a user for the smoking
article inserted into the cavity.
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12. The fine particle generating device of any one of
claims 1 to 11, wherein the susceptor temperature
obtaining unit calculates the temperature of the sus-
ceptor based on current and voltage changes de-
tected by a current sensor and a voltage sensor
which measure changes in the current and voltage
for heating the susceptor depending on the induct-
ance or reactance varying with changes in the tem-
perature of the susceptor.

13. The fine particle generating device of any one of
claims 1 to 12, wherein the susceptor temperature
obtaining unit is a temperature sensor brought into
contact with the outer surface of the susceptor to
sense a change in resistance depending on the
change in the temperature of the susceptor to meas-
ure the temperature, a lead wire of the temperature
sensor being electrically connected to the control
unit.

14. The fine particle generating device of claim 13,
wherein the temperature sensor and the lead wire
of the temperature sensor are surrounded by a heat
resistant shrinkable tube, which surrounds the out-
side of the susceptor, and brought into contact with
the outer surface of the susceptor.

15. The fine particle generating device of any one of
claims 1 to 14, wherein the smoking article compris-
es a liquid cartridge therein.

16. The fine particle generating device of claim 15,
wherein the liquid cartridge comprises a liquid or gel
composition containing glycerin VG.

17. The fine particle generating device of claim 15,
wherein the smoking article further comprises a to-
bacco filler at the upstream or downstream of the
liquid cartridge.

18. The fine particle generating device of claim 15,
wherein the smoking article further comprises a filter
and a tube, the filter, tube and liquid cartridge being
wrapped in single wrapping paper.

19. The fine particle generating device of any one of
claims 1 to 18, wherein the smoking article compris-
es a tobacco filler containing glycerin VG.

20. The fine particle generating device of claim 19,
wherein the smoking article further comprises a filter
and a tube, the filter, tube and tobacco filler being
wrapped in single wrapping paper.
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