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container (32) is arranged in the gas flow path (26), and 
a ceramic heater ( 42) is disposed to oppose it. The liq
uid material (36) is supplied from the discharge port (35) 
onto the ceramic heater (42) and is heated, so that it is 
gasified in the gas flow path (26). The casing second 
portion (12b) incorporates a control circuit (72) and a 
power supply (62). 
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Description 

Technical Field 

The present invention relates to a flavor generation 5 

article employed for enjoying inhalation of a flavor and 
simulated smoking and, more particularly, to a flavor 
generation article used for generating the flavor as an 
inhalation target by heating a liquid material with an 
electric heater. 10 

Background Art 

Since the pressurized aerosol is closed in the container 
with a valve which is opened/closed merely by the puff
ing operation of the user, once the valve is opened, a 
large amount of aerosol leaks undesirably. More specif
ically, in the article of this reference, a predetermined 
amount of aerosol appropriate for one puffing operation 
cannot be continuously emitted, and rather all of the 
pressurized flavor gas may undesirably be emitted until 
a puffing operation is complete twice or three times. 

Disclosure of Invention 

The present invention has been made in view of the 
above problems, and has as its object to provide a flavor A simulated smoking article employed for enjoying 

the flavor and smoke of tobacco without burning 
tobacco is already known, and various types of simu
lated smoking articles have been proposed. 

Jpn. Pat. Appln. KOKAI Publication No. 3-232481 
discloses a typical concept of a conventional simulated 
smoking article. The article of this reference uses, e.g., 
a rod-like solid material. When the solid material is 
heated by a heating element, an inhalation target, e.g., 

15 generation article in which waste of a flavor material 
does not occur easily and the timing of one puffing oper
ation of the user and that of generation of a flavor can be 
matched easily. 

According to the first aspect of the present inven-
20 tion, there is provided a flavor generation article charac

terized by comprising: 

a flavor, is generated. The drawbacks of the article of 
this type are as follows. When the solid material is con
tinuously heated, the material is largely wasted. 25 

Inversely, when the solid material is heated in accord
ance with inhalation of the user, a large time lag occurs 
between the start of inhalation (one puffing operation) of 
the user and generation of the flavor. 

As an example of an article that copes with the 30 

above drawbacks, Jpn. Pat. Appln. KOKAI Publication 
No. 3-277265 discloses a flavor emitting article having a 
solid material divided into a large number of portions. In 
the article of this reference, the respective portions of 
the solid material are sequentially heated in units of 35 

puffing operations of the user to generate an inhalation 
target, e.g., a flavor or the like. The drawback of this arti-
cle is that the solid material and a heating element con
stitute an integral flavor generation medium. Therefore, 
when the material is consumed, the heating element 40 

must be exchanged or disposed of together with the 
material, which is not preferable both in terms of econ
omy and environment. 

Jpn. Pat. Appln. KOKAI Publication No. 5-212100 
discloses an example of a mechanism that detects one 45 

puffing operation of the user. In the article of this refer
ence, the driving operation of a heating element for 
heating the flavor material is controlled by a signal 
obtained from the motion of the lips of the user. 

U.S.P. No. 4,945,931 discloses a simulated smok- 50 

ing article using a pressurized aerosol container. In the 
article of this reference, the puffing operation of the user 
swings the vanes to mechanically open the outlet port of 

a casing having an air intake port for taking in air 
therein and a suction port through which a user 
inhales a flavor, and forming a gas flow path 
between the intake port and the suction port; 
a material container for storing a liquid material 
which contains at least a flavor substance and hav
ing a discharge port for the material, the material 
container being mounted on the casing; 
discharge driving means for discharging the mate
rial from the container through the discharge port in 
the form of a liquid drop; 
gasifying means disposed in the gas flow path to 
receive the liquid drop of the material discharged 
from the container and gasify the material by elec
trically heating the liquid drop; and 
a power supply for supplying electric energy to the 
gasifying means. 

According to the second aspect of the present 
invention, there is provided a flavor generation article in 
the first aspect, characterized by further comprising a 
sensor for detecting an inhaling operation of the user 
and control means for controlling, based on a signal 
from the sensor, the discharge driving means so as to 
discharge the material from the container. 

According to the third aspect of the present inven
tion, there is provided a flavor generation article in the 
second aspect, characterized in that the sensor com
prises a pressure-sensitive sensor mounted on the cas-
ing around the suction port. 

According to the fourth aspect of the present inven
tion, there is provided a flavor generation article in the the container, and the aerosol is emitted. As a modifica

tion, this reference also discloses an article in which a 
heating element for heating aerosol cooled by the heat 
of evaporation is disposed in the outlet port of the con
tainer. The drawback of this reference is as follows. 

55 second or third aspect, characterized in that the control 
means controls the gasifying means based on the sig
nal from the sensor so that the gasifying means gener
ates heat. 

2 
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According to the fifth aspect of the present inven
tion, there is provided a flavor generation article in the 
fourth aspect, characterized in that the control means 
controls the gasifying means and the discharge driving 
means so as to preheat the gasifying means prior to dis- 5 

charge of the material. 

According to the sixth aspect of the present inven
tion, there is provided a flavor generation article in the 

13th aspect, characterized by further comprising heat
ing means for heating the formed body. 

According to the present invention, a flavor genera
tion article can be provided in which waste of a flavor 
material does not occur easily and the timing of one 
puffing operation of the user and that of generation of a 
flavor can be matched easily. In particular, when the dis
charge driving means is controlled based on a signal 
from a sensor that detects the inhaling operation of the first aspect, characterized in that the power supply is 

disposed in the casing. 
According to the seventh aspect of the present 

invention, there is provided a flavor generation article in 

10 user, not only waste of the material is eliminated, but 
also a stable flavor can constantly be provided. When 
the casing is divided into a portion incorporating a 
power supply and a portion to be held by the mouth the sixth aspect, characterized in that the casing is con

stituted by first and second portions that are electrically 
connected to each other through a cable, the gas flow 15 

path, the container, the discharge driving means, and 
the gasifying means being disposed in the first portion, 
and the power supply being disposed in the second por
tion. 

According to the eighth aspect of the present inven- 20 

tion, there is provided a flavor generation article in the 
seventh aspect, characterized in that the first and sec-
ond portions of the casing are detachably connected to 
each other through a connecting portion. 

According to the ninth aspect of the present inven- 25 

tion, there is provided a flavor generation article in the 
first aspect, characterized by further comprising an 
operation lever for manually operating the discharge 
driving means. 

According to the 10th aspect of the present inven- 30 

tion, there is provided a flavor generation article in any 
one of first to ninth aspects, characterized in that the 
gasifying means comprises a porous layer, and the liq-
uid drop of the material is supplied onto the porous 
layer. 

According to the 11th aspect of the present inven
tion, there is provided a flavor generation article in any 

35 

one of the first to 1Oth aspects, characterized in that the 
gasifying means is arranged to oppose the discharge 
port, and a throttle hole for directing air flowing from the 40 

air intake port toward a gap between the discharge port 
and the gasifying means is disposed in the gas flow 
path. 

According to the 12th aspect of the present inven
tion, there is provided a flavor generation article in any 45 

one of first to 11th aspects, characterized in that the 
casing is formed with an outer air inlet hole to supply an 
outer air into the gas flow path between the gasifying 
means and the suction port. 

According to the 13th aspect of the present inven- 50 

tion, there is provided a flavor generation article in any 
one of first to 12th aspects, characterized by further 
comprising a formed body of a solid material containing 
at least a flavor substance and disposed in the gas flow 
path so as to be located between the gasifying means 55 

and the suction port. 
According to the 14th aspect of the present inven

tion, there is provided a flavor generation article in the 

3 

such that the two portions are detachable from each 
other, the flavor generation article can be used more 
conveniently. 

Brief Description of Drawings 

FIG. 1 is a schematic view showing a flavor gener
ation article according to an embodiment of the 
present invention; 
FIG. 2 is a plan view showing the discharge head of 
the flavor generation article shown in FIG. 1 ; 
FIG. 3 is an enlarged schematic view showing the 
discharge head and discharge drive portion taken 
along the line Ill- Ill of FIG. 2; 
FIG. 4 is a diagram showing the control system of 
the flavor generation article shown in FIG. 1 ; 
FIG. 5 is a view showing the state of use of the fla
vor generation article shown in FIG. 1; 
FIG. 6 is a graph showing an example of operation 
timing of energization of the ceramic heater and 
that of actuation of the discharge drive portion, of 
the flavor generation article shown in FIG. 1 ; 
FIG. 7 is a graph showing another example of oper
ation timing of energization of the ceramic heater 
and that of actuation of the discharge drive portion, 
of the flavor generation article shown in FIG. 1; 
FIG. 8 is a schematic view showing a flavor gener
ation article according to another embodiment of 
the present invention; 
FIG. 9 is a schematic view showing a flavor gener
ation article according to still another embodiment 
of the present invention,. 
FIG. 10 is a schematic view showing a flavor gener
ation article according to still another embodiment 
of the present invention; 
FIG. 11 is a schematic view showing a flavor gener
ation article according to still another embodiment 
of the present invention; 
FIG. 12 is a schematic view showing a flavor gener
ation article according to still another embodiment 
of the present invention; 
FIG. 13 is a schematic view showing a flavor gener
ation article according to still another embodiment 
of the present invention; 
FIG. 14 is a schematic view showing a flavor gener-
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ation article according to still another embodiment 
of the present invention; 
FIG. 15 is a schematic view showing a flavor gener
ation article according to still another embodiment 
of the present invention; and 
FIG. 16 is a schematic view showing a flavor gener
ation article according to still another embodiment 
of the present invention. 

Best Mode of Carrying Out the Invention 

FIG. 1 is a schematic view showing a flavor gener
ation article according to an embodiment of the present 
invention. 

A flavor generation article 10 has a cylindrical cas
ing 12 having such an outer diameter that the user can 
hold the casing 12 in his mouth. The casing 12 com
prises a first portion 12a to be held by the user's mouth, 
and a second portion 12b for incorporating a power sup
ply and the like. The two portions 12a and 12b are 
detachably connected to each other through a connect
ing portion 13 formed on a casing main body 14. The 
two portions 12a and 12b are electrically connected to 
each other through a cable 15 stored in a space formed 
in the casing main body 14 to correspond to the con
necting portion 13. As the connecting portion 13, a 
known structure, e.g., a screw or a fitting pair, can be 
employed. The main body 14 of the casing 12 is made 
of a material, e.g., a plastic, metallic, ceramic, or 
wooden material. 

A suction port 22 through which the user inhales 
the flavor is formed in the end portion of the first portion 
12a of the casing 12. In contrast to this, a plurality of air 
intake ports 24 for taking in air into the casing 12 are 
formed in the intermediate portion of the first portion 
12a. A gas flow path 26 is defined in the casing 12 
between the air intake ports 24 and the suction port 22. 

5 

The material container 32 can be mounted on the outer 
side of the casing main body 14. In this case, the head 
portion of the material container 32 may be inserted in 
the casing main body 14, or only discharge ports 35 (to 
be described later) may be inserted in the casing main 
body 14. 

The liquid material 36 contains at least a flavor sub
stance. For example, if the liquid material 36 is an article 
used for enjoying only the flavor, e.g., menthol or caf-

10 feine, it can be a material that generates only the flavor. 
Also, in order to add smoke to the flavor, the liquid mate
rial 36 can contain a material which generates aerosol 
when heated. As the material that generates aerosol, 
alcohols, saccharide, or water, or a mixture of at least 

15 two of these components can be used. The alcohols 
used in this case are, e.g., glycerin or propylene glycol, 
or their mixture. 

More specifically, the liquid material 36 can contain 
an extracted material and/or the constituent compo-

20 nents of various types of natural materials in accord
ance with the application purpose. For example, if this 
article is used as a simulated smoking article, a tobacco 
component, e.g., a tobacco extracted component or a 
tobacco smoke condensate component, may be con-

25 tained in the liquid material 36. 
The material container 32 is formed with a dis

charge head 34 having the plurality of discharge ports 
35 for discharging the liquid material 36 in a transverse 
direction of the casing 12. The discharge head 34 is 

30 arranged to be located closer to the suction port 22 than 
the throttle hole 20. A discharge drive portion 38 is dis
posed adjacent to the discharge ports 35 to discharge 
the liquid material 36 from the material container 32 
through the discharge ports 35. The discharge head 34 

35 and the discharge drive portion 38 comprise a liquid dis
charge mechanism (having the same principle as that of 
the method shown in Jpn. Pat. Appln. KOKOKU Publica
tion No. 53-45698 and U.S.P. No. 3,596,275) utilizing a The air intake ports 24 can be formed to have an open 

area corresponding to a predetermined air intake 
amount. As shown in FIG. 1, an adjusting ring 28 having 40 

a plurality of openings can be disposed on the casing 12 
around the air intake ports 24. In this case, the amount 

piezoelectric element. 
For example, as shown in FIG. 2, 10 discharge 

ports 35 are arranged for two rows, leading to a total of 
20 discharge ports 35 in a region with a width W of 
about 2 mm and a length L of about 5 mm of the upper 
surface of the discharge head 34. The center of 

of air flowing into the casing 12 can be adjusted by 
adjusting the position of the adjusting ring 28 with 
respect to the air intake ports 24. 

A throttle plate 21 having a throttle hole 20 at its 
center is disposed in the casing 12 to be located in the 
gas flow path 26. The throttle hole 20 serves to regulate 
air from the air intake ports 24 to flow along the surface 
of a ceramic heater 42 (to be described later). 

A material container 32 for storing a liquid material 
36 for generating a flavor or the like to be inhaled by the 
user is detachably fixed in a space which is deep in the 

45 arrangement of the discharge ports 35 almost coincides 
with the center of the ceramic heater 42 (to be 
described later). 

FIG. 3 is an enlarged schematic view showing the 
discharge head 34 and discharge drive portion 38 taken 

50 along the line Ill- Ill of FIG. 2. More specifically, FIG. 3 
shows a section corresponding to one row of the dis
charge ports 35. A section corresponding to the other 
row of the discharge ports 35 and the section shown in 

first portion 12a of the case and partitioned from the gas 
flow path 26 by a wall 31. The material container 32 55 

stores the liquid material 36 in an amount correspond-

FIG. 3 are horizontally symmetrical. 
As shown in FIG. 3, a frame 134 constituted by a 

plurality of components is stacked on a wiring board 132 
to form recessed portions and holes to be filled with the 
liquid material 36. The recessed portions formed by the 

ing to the discharge amount of a plurality of puffing 
operations of the user. 

4 
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frame 134, excluding the plurality of discharge ports 35, 
are covered with a film 136. A liquid reservoir 146 is 
formed under the discharge ports 35 to temporarily 
store the liquid material 36. The bottom plate of the liq-
uid reservoir 146 is constituted by an electrode 138 that 5 

serves as a vibration plate. 

The liquid material 36 from the material container 
32 is supplied first through a narrow flow path 142, and 
flows from a plurality of suction holes 144, having a 
smaller diameter than that of the discharge ports 35, to 10 

reach the liquid reservoir 146. Under the control of a 
control circuit 72, when the electrode 138 is operated to 
vibrate, the liquid material 36 is selectively discharged 
through the discharge ports 35 having a low resistance 
against the flow. The discharged liquid material 36 is 15 

supplied onto the ceramic heater 42 as a liquid drop LD. 
Other than this, as the discharge mechanism of the 

liquid material 36, a known printer ink discharge mech
anism can be modified and employed, e.g., a method 
disclosed in Jpn. Pat. Appln. KOKOKU Publication No. 20 

61-59911 and the like wherein the process liquid is 
injected by bubbles generated by heating it, or a method 
disclosed in U.S.P. No. 3,060,429 and the like wherein 
the particles of the process liquid are electrified to per
form electric field control. Alternatively, a discharge 25 

mechanism in which a liquid material 36 is a pressu
rized liquid and is controlled by opening/closing a valve 
disposed in a discharge ports 35 may be employed. 

The ceramic heater 42 is disposed in the gas flow 
path 26 to oppose the discharge ports 35. The ceramic 30 

heater 42 is fixed on the inner surface of the casing 
main body 14 through a support member 44. A gap 27 
between the discharge ports 35 of the discharge head 
34 and the ceramic heater 42 is set such that air from 
the throttle hole 20 can flow through it. Accordingly, air 35 

from the air intake ports 24 is directed by the throttle 
hole 20 to the gap 27 between the discharge ports 35 
and ceramic heater 42. 

A material corresponding to one puffing operation, 
which is driven by the discharge drive portion 38 and 40 

emitted from the discharge ports 35 is supplied onto the 
ceramic heater 42 in the form of a liquid splash or liquid 
drop. The ceramic heater 42 is constituted by a ceramic 
plate and a coated resistance heater on the ceramic 
plate, and is accordingly an integral member of a catch 45 

pan for receiving the splash of the material and a heat-
ing means for heating the catch pan. However, the catch 
pan and the heating means can be disposed as sepa-
rate components. 

A liquid-absorbing porous layer 46 having a thick- 50 

ness of 0.01 mm to 2.0 mm, e.g., an activated carbon 
layer having a thickness of about 0.5 mm, is formed on 
a surface of the ceramic heater 42 that receives the liq-
uid splash of the material, i.e., a surface of the ceramic 
heater 42 that serves as the catch pan. The porous 55 

layer 46 not only protects the surface of the ceramic 
heater 42 but also relaxes heat conduction from the 
ceramic heater 42, thereby stabilizing gasification of the 

5 

splash of the material. The porous layer 46 can be 
formed of an organic compound, e.g., natural cellulose, 
a cellulose derivative, or an aramid resin, or an inor
ganic compound, e.g., carbon (including activated car
bon), alumina, or silicon carbide. The porous layer 46 
can have an arbitrary shape. For example, the com
pound mentioned above may be formed as a formed 
body in advance, e.g., a film, a sheet, a plate, fabric, or 
unwoven fabric, and be used as the porous layer 46. 
Alternatively, the porous layer 46 may be formed by 
directly applying the powder of the component men
tioned above on the ceramic heater 42. 

A cooling chamber 52 is formed between the 
ceramic heater 42 and the suction port 22 to constitute 
part of the gas flow path 26. Outer air inlet holes 54 are 
formed in the side wall of the casing main body 14 defin
ing the cooling chamber. The gas heated by the ceramic 
heater 42 and containing a flavor is mixed with the outer 
air and cooled in the cooling chamber 52, and reaches 
the suction port 22. The outer air inlet holes 54 can be 
formed to have an open area corresponding to a prede
termined air inlet amount. As shown in FIG. 1, an adjust
ing ring 55 having a plurality of openings can be 
disposed on the casing 12 around the outer air inlet 
holes 54. In this case, the amount of outer air flowing 
into the cooling chamber 52 can be adjusted by adjust
ing the position of the adjusting ring 55 with respect to 
the outer air inlet holes 54. 

A filter 58 is disposed in the gas flow path 26 
between the cooling chamber 52 and suction port 22 to 
cover the suction port 22. When the filter 58 is disposed, 
the pressure loss can be adjusted so that the flavor 
component can be inhaled with an appropriate pres
sure. The filter 58 can be made of a normal tobacco fil
ter material made of cellulose acetate, pulp, or the like. 

A power supply 62 is detachably fixed in the second 
portion 12b of the casing 12. The power supply 62 is 
used to supply electric energy to the discharge drive 
portion 38, the ceramic heater 42, and the control circuit 
72 (to be described later). The power supply 62 can be 
mounted in and removed from the casing main body 14 
by opening/closing a cap 64 that closes the rear open
ing of the casing main body 14. The power supply 62 is 
preferably a DC power supply, e.g., a commercially 
available dry cell or rechargeable cell. However, the 
power supply 62 can be an AC power supply. The power 
supply 62 can be mounted on the outer side of the cas
ing main body 14, or can be provided separately and 
connected to the casing main body 14 with a wire. 

The control circuit 72 for controlling the driving 
operation of the discharge drive portion 38 and the 
ceramic heater 42 is arranged between the power sup
ply 62 and material container 32. As shown in FIG. 4, 
the control circuit 72 has a signal processing circuit 72a, 
a drive circuit 72b, and a power circuit 72c. The signal 
processing circuit 72a is connected to a sensor 73 for 
detecting the inhaling operation of the user and a man
ual ON/OFF switch 74. The drive circuit 72b is con-

JTI Exhibit 1007, Page 0005



9 EP 0 845 220 A1 10 

nected to the discharge drive portion 38 and the 
ceramic heater 42. The power circuit 72c is connected 
to the power supply 62. 

The sensor 73 for detecting the inhaling operation 

portion between the discharge ports 35 and ceramic 
heater 42, and is guided to the suction port 22. 

of the user is disposed around the casing main body 14 5 

to be adjacent to the suction port 22. The sensor 73 has 

Energization of the ceramic heater 42 and actuation 
of the discharge drive portion 38 are performed, e.g., at 
the operation timings shown in FIG. 6 or 7. FIG. 6 shows 
a case wherein, in response to a signal from the sensor 

the same principle as that of a general strain type pres
sure-sensitive sensor for detecting a change in resist
ance or capacitance, a piezoelectric electromotive 
force, or the like, and generates an electrical signal 10 

upon detection of a pressure with which the user holds 

73, the ceramic heater 42 is energized and heated and 
the liquid material 36 is discharged simultaneously. FIG. 
7 shows a case wherein, in response to a signal from 
the sensor 73, the ceramic heater 42 is energized and 
preheated in advance, and with a lapse of a predeter-

the casing 12 in his mouth. Alternatively, as the sensor 
73, a swing vane type sensor (to be described later), a 
contact type sensor, a lip sensor disclosed in Jpn. Pat. 
Appln. KOKAI Publication No. 5-212100, or the like can 15 

be used. 

mined period of time, i.e., when the heater temperature 
has increased to a certain degree, the liquid material 36 
is discharged. 

If necessary, the amount of main suction air taken 
in from the air intake ports 24 and the amount of inlet air 
supplied from the outer air inlet holes 54 can be 
changed by adjusting the adjusting rings 28 and 60 dur
ing inhalation. Then, the taste of air containing the flavor 

Upon reception of a signal from the manual 
ON/OFF switch 74, or based on a signal from the sen-
sor 73, the control circuit 72 starts the discharge drive 
portion 38 and the ceramic heater 42 at a timing to 
match the inhaling operation of the user, so that the liq
uid material is discharged and gasified. For example, 
signal processing of the control circuit 72 and the way of 
control of the control circuit 72 can be known as analog 
control or two-position control, or their combination. 

20 and reaching the suction port 22 can be changed, so 
that the user can perform simulated smoking or inhala
tion of the flavor in accordance with the taste of his inha
lation feeling. 

As described above, the casing 12 has a structure 
25 in which the first portion 12a storing the liquid material 

36, the discharge head 34, the ceramic heater 42, and 
the like, and the second portion 12b storing the control 
circuit 72, the power supply 62, and the like are detach-

The manual ON/OFF switch 74 is disposed on the 
side surface of the first portion 12a of the casing 12. 
When this article is not in use, the switch 74 may be 
manually switched to the OFF state, thereby forcibly 
stopping the discharge drive portion 38 and the heater 30 

42. The manual switch 74 has the same mechanism as 

ably connected to each other through the connecting 
portion 13. The first and second portions 12a and 12b 
are electrically connected to each other through the 

that of a general compact push switch, e.g., a micro limit 
switch having an electric contact. 

When this article is in use, i.e., while the switch 74 
is set in the ON state, the heater 42 may be kept heated. 
In this case, the control circuit 72 need only control the 
operation of the discharge drive portion 38 that controls 
discharge of the liquid material. 

How the flavor generation article 10 shown in FIG. 
1 is operated will be described. 

When the user performs simulated smoking or 
inhales the flavor by using the flavor generation article 
10 shown in FIG. 1, first, the user turns on the manual 
switch 74, holds the first portion 12a of the casing 12 

cable 15. Therefore, this flavor generation article 10 
may be used with its first and second portions 12a and 
12b being integrally connected to each other through 

35 the connecting portion 13, or may be used with its first 
and second portions 12a and 12b being separated from 
each other, as shown in FIG. 5. In the state shown in 
FIG. 5, since the first and second portions 12a and 12b 
can be separated within a range allowed by the cable 

40 15, for example, the user can place the second portion 
12b in his pocket and hold only the first portion 12a in 
his mouth. Alternatively, the second portion 12b sepa
rated from the first portion 12a may be connected to an 
existing power supply, i.e., may be installed. 

with his mouth, and performs an inhaling operation 45 

through the suction port 22. By this operation, the sen-
Several experiments using the flavor generation 

article 10 shown in FIG. 1 will be described. 
sor 73 outputs an inhaling operation signal to the control 
circuit 72. Accordingly energization of the ceramic 
heater 42 is started under the control of the control cir-
cuit 72. Simultaneously, or with a lapse of a predeter
mined period after the start of energization, the 
discharge drive portion 38 is actuated. 

The liquid material 36 is then discharged from the 
discharge ports 35 and gasified as it is heated by the 
ceramic heater 42. As the user performs an inhaling 
operation, the gasified material is mixed with main suc
tion air which has been taken in from the air intake ports 
24, passed through the throttle hole 20, and guided to a 

First, as the flavor substance, some natural pepper
mint oil was used, and as the aerosol generation mate
rial to add smoke to the flavor, glycerin was used. Water 

so was added to the natural peppermint oil and glycerin, 
thereby preparing a plurality of liquid materials 36 in 
which the water to glycerin concentration ratio changed 
in a range of about 2 : 98 to about 90 : 10. Aerosol con
taining a flavor substance obtained by heating each liq-

55 uid material 36 was inhaled, by using the flavor 
generation article shown in FIG. 1, with a standard 
smoking condition of one cycle for about one minute in 
which 35 cc to 50 cc of aerosol were inhaled in one 

6 
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inhaling operation for about 2 seconds with an interval 
of about 58 seconds. 

As a result, when a liquid material having a water to 
glycerin concentration ratio of 50 : 50 and prepared by 
adding some natural peppermint oil was employed as s 
the liquid material 36, sufficiently high discharge stabil-

liquid material 36 was not easily caught by the heater 
surface but was bounded was observed. In this case, at 
either timings shown in FIG. 6 or 7, the yield tended to 
decrease. 

Regarding the main inhalation air which flowed 
through the throttle hole 20 and passed through the gap 
27, the higher the flow velocity to a certain degree, the 
better the gasification efficiency of the liquid material. 

ity was ensured, and physical satisfaction and require
ment for a visually observed smoke amount upon 
inhalation were achieved to a certain degree. Therefore, 
in the following experiments, this liquid material was 10 

used as the liquid material 36. In the following experi
ments as well, inhalation was performed with the stand-

Concerning this, under the standard smoking condition 
of 35 cc to 50 cc per inhalation for 2 seconds, a desired 
result was obtained when the position of the throttle 
hole 20 was within about 30 mm from the center of the 
gap 27 and the velocity of air passing through the throt
tle hole 20 was equal to or higher than about 6 m/sec-

ard smoking condition of one cycle for about one minute 
in which 35 cc to 50 cc of aerosol were inhaled in one 
inhaling operation for about 2 seconds with an interval 
of about 58 seconds, and a discharge speed of about 
2.5 mg/second was employed. 

With this condition, the operation timings shown in 
FIGS. 6 and 7 were compared. First, at the timing 
shown in FIG. 6, the heater was heated from room tem
perature to about 400°C within 2 seconds. In this case, 
the liquid material 36 accumulated on the heater sur
face while the heater increased to the temperature that 
enabled gasification was gasified at once, and was con
densed near the discharge ports 35 because of rapid 
expansion or flied in the form of a liquid drop because of 
bumping, thus decreasing the yield. Subsequently, the 
heater was preheated to about 140°C to 220°C during 
the preheat time at the timing shown in FIG. 7, and was 
thereafter heated to 420°C to 440°C within 2 seconds. 
In this case, the liquid material 36 was effectively gasi
fied in an interlocked manner with discharge. 

The inhalation time of the user should correspond 
to a time period between the start and end of energiza
tion of the heater and discharge in FIG. 6, and should 
correspond to a time period between the start and end 
of energization of the heater, including the preheat time, 
in FIG. 7. Accordingly, the preheat time is preferably set 
within a range of about 0.1 second to 1 second in the 
standard smoking time, so that the user will not feel dis
comfort during inhalation, and it is required that the pre
heat time is not so high. 

For example, when the heater was preheated to 
about 400°C with a preheat time of 2 seconds, the 
material discharged after that was rapidly gasified and 
expanded. Then, the proportion of the material that was 
condensed near the discharge ports 35 increased, 
inversely decreasing the yield. Also, since the inhalation 
operation was allowed with the lapse of 2 seconds after 
the user held the sensor 73 of the suction port 22 in his 
mouth, a time lag occurred to make the user feel dis
comfort. In this experiment, with the operation timings 
shown in FIG. 7, preheat from room temperature to 
140°C spent a preheat time of about 0.5 second, and 
preheat to 220°C spent a preheat time of about 1 sec
ond. 

When the surface of the ceramic heater 42 had no 
porous layer 46 but was flat, a phenomenon in which the 

15 ond. This corresponds to the sectional area of the 
opening of the throttle hole 20 of about 3 mm2 or less. 
However, it is nonsense to decrease the sectional area 
of the opening (to increase the flow velocity) to such a 
degree that it becomes impossible for the user to per-

20 form inhalation with his mouth. Considering the above 
respects, the lower limit of the sectional area of the 
opening of the throttle hole 20 is supposed to be prefer
ably about 0.6 mm2. 

The size of the gap 27, i.e., the vertical distance 
25 between the discharge ports 35 and ceramic heater 42 

also influenced the gasification efficiency of the liquid 
material 36. In order to suppress a decrease in yield 
caused by condensation of the gas near the discharge 
ports 35, the ceramic heater 42 and discharge ports 35 

30 must oppose each other through a distance equal to or 
larger than about 2 mm. 

Several flavor generation articles according to other 
embodiments of the present invention will be described. 
In the drawings indicating these embodiments, portions 

35 that are common to the preceding drawings are denoted 
by the same reference numerals, and a detailed 
description thereof will be omitted. 

FIG. 8 is a schematic view showing a flavor gener
ation article according to another embodiment of the 

40 present invention. 
The flavor generation article of this embodiment is 

similar to the flavor generation article shown in FIG. 1, 
but the orientation of discharge ports 35 of a discharge 
head 34 is different from that of the structure shown in 

45 FIG. 1 by goo , so that the discharge ports 35 may be 
directed to a suction port 22. Accordingly, a ceramic 
heater 42 opposing the discharge ports 35 is set such 
that its direction is different from that of the structure 
shown in FIG. 1 by goo . Since the discharge head 34 is 

so arranged in a throttle hole 20, the substantial opening of 
the throttle hole 20 that serves as a gas flow path 26 is 
regulated by the size of both the throttle hole 20 and dis
charge head 34. 

FIG. g is a schematic view showing a flavor gener
ss ation article according to still another embodiment of the 

present invention. 

7 

The characteristic feature of the flavor generation 
article of this embodiment resides in that, first, a casing 
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12 cannot be separated into first and second portions 
12a and 12b (see FIG. 1), and a liquid material 36, a 
discharge head 34, a ceramic heater 42, a power supply 
62, a control unit 72, and the like are incorporated in one 
casing main body 14. However, a mouthpiece 16 is 5 

detachably mounted on the casing main body 14 
through a connecting portion 18, and a suction port 22 
is formed in the mouthpiece 16. The mouthpiece 16 is 
made of a material, e.g., a plastic or wood. As the con
necting portion 18, a known structure, e.g., a screw or a 10 

fitting pair can be employed. In place of the mouthpiece 
16, a filter may be inserted in the casing main body 14 
and served for use. 

The discharge head 34 provided to a material con
tainer 32 has one discharge port 35 which is oriented to 15 

discharge the liquid material 36 toward the suction port 
22. Accordingly, the ceramic heater 42 opposing the dis
charge port 35 is oriented in the same direction as that 
of the structure shown in FIG. 8. No throttle plate 21 
(see FIG. 1) is disposed in a gas flow path 26. Air that 20 

has flowed into the article flows on the ceramic heater 
42 because it is regulated by a support member 44 sup
porting the ceramic heater 42. 

In order to observe the remaining amount in the 
material container 32, a transparent inspection window 
84 is formed in the side wall of the casing main body 14 
to correspond to the material container 32. Accordingly, 
in this case, the material container 32 itself is also a 
transparent or translucent container. When the remain-
ing amount of the liquid material 36 in the material con
tainer 32 is monitored through the inspection window 
84, the user can know the timing at which the container 
should be replenished with the material. 

In place of the arrangement shown in FIG. 10, a 
combination of an electric remaining amount detection 
means and an electric display means can be used to 
monitor the remaining amount in the material container 
32. An example of the electric remaining amount detec
tion means includes a means for detecting a change in 
conductivity of the material container 32, and an exam
ple of the electric display means includes a means for 
using a light-emitting diode disposed on the outer sur
face of the casing main body 14. As the mechanism for 
monitoring the remaining amount in the material con-
tainer 32, a method that optically detects the remaining 
amount by using a prism may also be employed. 

In the flavor generation article shown in FIG. 10, FIG. 10 is a schematic view showing a flavor gener
ation article according to still another embodiment of the 
present invention. 

The flavor generation article of this embodiment is 
similar to the flavor generation article shown in FIG. 9 

25 furthermore, a power supply 62 is stored in a power 
supply holder 66 which is detachably mounted on the 
casing main body 14 through a connecting portion 68. 
As the connecting portion 68, a known structure, e.g., a 
screw or a fitting pair, can be employed. When the but is largely different from it in that its material con

tainer 32 is manually operated to discharge. For this 
reason, the material container 32 is connected to an 
operation lever 76 projecting outside a casing main 
body 14. When the lever 76 is depressed, a material 
corresponding to one puffing operation is emitted from a 
discharge port 35, and is supplied onto a ceramic 35 

heater 42 in the form of a liquid splash or liquid drop. A 
control circuit 72 receives a signal indicating a depress-

30 power supply holder 66 having a length corresponding 
to the size of the power supply 62 is used, exchange of 
the power supply 62 is facilitated, and repair and 
exchange of members in the casing main body 14 are 
also facilitated. 

FIG. 11 is a schematic view showing a flavor gener
ation article according to still another embodiment of the 
present invention. 

ing operation of the lever 76, and supplies power to the 
ceramic heater 42 based on this signal to heat it, 
thereby gasifying the material splash. In fine, the lever 40 

76 serves as both the discharge drive portion 38 for the 
flavor generation article and the sensor 73 for detecting 

The flavor generation article of this embodiment is 
similar to the flavor generation article shown in FIG. 10 
but is different from it in that a discharge operation lever 
76 is connected to an atomizer 86 provided to a dis-
charge port 35. The atomizer 86 can supply a material 
corresponding to one puffing operation onto a ceramic 
heater 42 in the form of a liquid splash or liquid drop. 

the inhaling operation of the user that are shown in FIG. 
1. 

In the flavor generation article shown in FIG. 10, the 45 

material container 32 is also connected to an injection 
In the flavor generation article shown in FIG. 11, a 

filler 56 is disposed in a cooling chamber 52. When the 
filler 56 is disposed, the cooling effect of the gasified fla
vor component can be promoted, and the pressure loss 
can be adjusted so that the flavor component can be 

port 82 for replenishing the material container 32 with a 
liquid material 36. The end portion of the injection port 
82 is exposed outside the casing main body 14, and the 
liquid material can be injected and replenished to the 
material container 32 through this end portion. As 
described above, the material container 32 has a 
capacity sufficient for storing the liquid material 36 in an 
amount corresponding to the total discharge amount of 
a plurality of puffing operations of the user. However, if 
the material can be replenished, the material container 
32 need not be exchanged, but this flavor generation 
article can be used further continuously. 

so inhaled with an appropriate pressure. As the filler 56, for 
example, a fiber formed body made of cellulose acetate 
or pulp, or a particulate matter, e.g., glass or aluminum 
particles, can be used. 

FIG. 12 is a schematic view showing a flavor gener-
55 ation article according to still another embodiment of the 

present invention. 

8 

The characteristic feature of the flavor generation 
article of this embodiment resides in that a formed body 
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92 of a solid material that generates a flavor or the like 
to be inhaled by the user is detachably disposed in a 
gas flow path 26 between a ceramic heater 42 and a 
cooling chamber 52. 

The formed body 92 of the solid material can con- 5 

tain an extracted material and/or the constituent compo
nents of various types of natural materials in 
accordance with the application purpose. As the flavor 
material to be contained by the formed body 92, for 
example, menthol, caffeine, or a tobacco component, 10 

e.g., a tobacco extracted component or a tobacco 
smoke condensate component can be employed. 

If the formed body 92 of the solid material has such 
a size that no gap is formed between it and the inner 
surface of a casing main body 14, a formed body 92 15 

having good air permeability is used as the formed body 
92. In this case, the gas flow path 26 between air intake 
ports 24 and a suction port 22 is formed to extend 
through the formed body 92. On the other hand, if the 
size of the formed body 92 is set such that a gap is 20 

formed between the formed body 92 and the inner sur
face of the casing main body 14, a formed body 92 hav-
ing poor or no air permeability can be used. In this case, 
the gas flow path 26 between the air intake ports 24 and 
suction port 22 is formed to extend through the gap 25 

between the formed body 92 and the inner surface of 
the casing main body 14. 

FIG. 13 is a schematic view showing a flavor gener
ation article according to still another embodiment of the 
present invention. 30 

The flavor generation article of this embodiment is 
different from the flavor generation article shown in FIG. 
12 in that a coil heater 94 for heating a formed body 92 
is disposed around the formed body 92. The heater for 
heating the formed body 92 may be arranged in a hole 35 

formed in the formed body 92. 
The coil heater 94, together with a ceramic heater 

42, can be controlled by a control circuit 72 so that 
power is supplied to them in accordance with the inhal-
ing operation of the user. When the formed body 92 has 40 

a large heat capacity, however, even if power is supplied 
to the coil heater 94 in accordance with the start of the 
inhaling operation of the user, generation of the flavor 
may be retarded considerably. In such a case, the coil 
heater 94 may be kept heated when this article is in use, 45 

i.e., while a switch 74 is set in the ON state. 
The formed body 92 has such a size that a suffi

ciently large gap is formed between it and the inner sur
face of a casing main body 14. Accordingly, the major 
portion of a gas flow path 26 between air intake ports 24 50 

and a suction port 22 extends through this gap. 
FIG. 14 is a schematic view showing a flavor gener

ation article according to still another embodiment of the 
present invention. 

The characteristic feature of the flavor generation 55 

article according to this embodiment resides in that a 
swing vane type sensor is used to detect the inhaling 
operation of the user. More specifically, a swing vane 

9 

1 02 is disposed in a gas flow path 26 between a 
ceramic heater 42 and a cooling chamber 52. An orifice 
112 having an opening 114 opposing the vane 1 02 is 
disposed in the gas flow path 26 between the ceramic 
heater 42 and the vane 102. The vane 102 is integrally 
connected to a conductive lever 104 which serves as 
the switch lever of the sensor circuit. An electric contact 
108 of the sensor circuit is disposed on the inner sur
face of a casing main body 14 to oppose the conductive 
lever 104. 

The vane 102 and lever 104 are integrally, swinga
bly, and axially supported on a support 1 06 on the inner 
surface of the casing main body 14, and is biased coun
terclockwise in FIG. 14 by a spring incorporated in the 
support 106. Accordingly, in an ordinary state, the vane 
102 abuts against the orifice 112, and the lever 104 and 
contact 108 are not in contact with each other. However, 
when the user starts an inhaling operation, the gas flow, 
the flow velocity of which is increased by the orifice 112, 
pivots the vane 102 clockwise in FIG. 14, so that the 
lever 104 and contact 108 come into contact with each 
other. The inhaling operation signal of the user which is 
detected in this manner by the swing vane type sensor 
is transmitted to a control circuit 72. Based on this 
detection signal, a discharge drive portion 38 and the 
ceramic heater 42 can be controlled. 

FIG. 15 is a schematic view showing a flavor gener
ation article according to still another embodiment of the 
present invention. 

The characteristic feature of the flavor generation 
article according to this embodiment resides in that a 
contact sensor is used in order to detect the inhaling 
operation of the user. More specifically, electric contacts 
122 and 124 each made of an annular conductive plate 
are disposed at the center and the suction port-side end 
portion, respectively, of the outer surface of a casing 12. 
The electric contacts 122 and 124 constitute the switch 
of a sensor circuit. When the electric contacts 122 and 
124 are connected to each other through a conductor, 
the sensor generates a detection signal. This state 
occurs when, e.g., two conditions that the user holds the 
electric contact 122 at the center with his hand and 
holds the suction port-side electric contact 124 in his 
mouth are satisfied simultaneously. The inhaling opera
tion signal of the user which is detected by the contact 
sensor in this manner is transmitted to a control circuit 
72. A discharge drive portion 38 and a ceramic heater 
42 can be controlled based on this detection signal. 

FIG. 16 is a schematic view showing a flavor gener
ation article according to still another embodiment of the 
present invention. 

The flavor generation article of this embodiment 
has discharge ports 35 of a discharge head 34 that are 
oriented in the same direction as that of the flavor gen
eration article shown in FIG. 1, and a ceramic heater 42 
opposing the discharge ports 35. However, a casing 12 
cannot be separated into first and second portions 12a 
and 12b (see FIG. 1), and a liquid material 36, the dis-
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charge head 34, the ceramic heater 42, a power supply 
62, a control unit 72, and the like are incorporated in one 
casing main body 14. 

Although no throttle plate 21 (see FIG. 1) is dis
posed in a gas flow path 26, a support member 44 of the 5 

ceramic heater 42 is formed to have a slit only at its cen-
tral portion corresponding to the discharge head 34. 
Accordingly, air flowing through air intake ports 26 
entirely passes through the gap between the discharge 
port 35 and the ceramic heater 42. 10 

The characteristic features of the respective por
tions of the present invention have been described divi
sionally by way of several embodiments in order to 
facilitate understanding of the present invention. These 
characteristic features can be appropriately combined 15 

in accordance with the object. More specifically, the 
present invention can be practiced in various embodi
ments other than those shown in the drawings within the 
spirit and scope of the invention. 

20 

Claims 

1. A flavor generation article characterized by com
prising: 

a casing having an air intake port for taking in 
air therein and a suction port through which a 
user inhales a flavor, and forming a gas flow 
path between said intake port and said suction 

25 

port; 30 

a material container for storing a liquid material 
which contains at least a flavor substance and 
having a discharge port for said material, said 
material container being mounted on said cas-
ing; 35 

discharge driving means for discharging said 
material from said container through said dis
charge port in the form of a liquid drop; 
gasifying means disposed in said gas flow path 
to receive the liquid drop of said material dis- 40 

charged from said container and gasify said 
material by electrically heating the liquid drop; 
and 
a power supply for supplying electric energy to 
said gasifying means. 45 

2. A flavor generation article according to claim 1 , 
characterized by further comprising a sensor for 
detecting an inhaling operation of the user and con-
trol means for controlling, based on a signal from 50 

said sensor, said discharge driving means so as to 
discharge said material from said container. 

3. A flavor generation article according to claim 2, 
characterized in that said sensor comprises a pres- 55 

sure-sensitive sensor mounted on said casing 
around said suction port. 

10 

4. A flavor generation article according to claim 2 or 3, 
characterized in that said control means controls 
said gasifying means based on the signal from said 
sensor so that said gasifying means generates 
heat. 

5. A flavor generation article according to claim 4, 
characterized in that said control means controls 
said gasifying means and said discharge driving 
means so as to preheat said gasifying means prior 
to discharge of said material. 

6. A flavor generation article according to claim 1, 
characterized in that said power supply is disposed 
in said casing. 

7. A flavor generation article according to claim 6, 
characterized in that said casing is constituted by 
first and second portions that are electrically con
nected to each other through a cable, said gas flow 
path, said container, said discharge driving means, 
and said gasifying means being disposed in said 
first portion, and said power supply being disposed 
in said second portion. 

8. A flavor generation article according to claim 7, 
characterized in that said first and second portions 
of said casing are detachably connected to each 
other through a connecting portion. 

9. A flavor generation article according to claim 1, 
characterized by further comprising an operation 
lever for manually operating said discharge driving 
means. 

10. A flavor generation article according to any one of 
claims 1 to 9, characterized in that said gasifying 
means comprises a porous layer, and the liquid 
drop of said material is supplied onto said porous 
layer. 

11. A flavor generation article according to any one of 
claims 1 to 10, characterized in that said gasifying 
means is arranged to oppose said discharge port, 
and a throttle hole for directing air flowing from said 
air intake port toward a gap between said discharge 
port and said gasifying means is disposed in said 
gas flow path. 

12. A flavor generation article according to any one of 
claims 1 to 11, characterized in that said casing is 
formed with an outer air inlet hole in order to supply 
an outer air into said gas flow path between said 
gasifying means and said suction port. 

13. A flavor generation article according to any one of 
claims 1 to 12, characterized by further comprising 
a formed body of a solid material containing at least 
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a flavour substance and disposed in said gas flow 
path so as to be located between said gasifying 
means and said suction port. 

14. A flavor generation article according to claim 13, 5 

characterized by further comprising heating means 
for heating said formed body. 

10 
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