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(57) Abstract: An aerosol-generating apparatus according to an embodiment may include a plurality of chambers configured to accom-
modate a flavoring material; a rotating body configured to rotate the plurality of chambers; a coil antenna arranged such that an induc-
tance of the coil antenna is changed by rotation of the rotating body; an inductive sensor configured to detect the inductance and identify
arotation amount and a rotation direction of the rotating body based on a change in the inductance; and a processor configured to identify
a chamber in use from among the plurality of chambers, based on the rotation amount and the rotation direction of the rotating body.
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Description

Title of Invention: AEROSOL-GENERATING APPARATUS

Technical Field

The disclosure relates to an aerosol-generating apparatus.
Background Art

Recently, there has been growing demand for an aerosol-generating apparatus that
generates an aerosol without combusting a general aerosol-generating article. In
particular, studies have been conducted on an aerosol-generating apparatus configured
to generate a flavored aerosol via a non-combustion method from an aerosol-

generating material.
Disclosure of Invention

Technical Problem

When a separate switch and a printed circuit board (PCB) are used to identify a
chamber in use in an aerosol-generating apparatus, a plurality of components may be
required. However, a space for mounting and positioning elements in an aerosol-
generating apparatus is limited.

Technical problems of the present embodiment are not limited to the above-stated
technical problems, and other technical problems may be derived from the following

embodiments.

Solution to Problem

As a technical solution to solve the above-described technical problems, the
disclosure provides an aerosol-generating apparatus including a plurality of chambers
configured to accommodate a flavoring material; a rotating body configured to rotate
the plurality of chambers; a coil antenna arranged such that an inductance of the coil
antenna is changed by rotation of the rotating body; an inductive sensor configured to
detect the inductance and identify a rotation amount and a rotation direction of the
rotating body based on a change in the inductance; and a processor configured to
identify a chamber in use from among the plurality of chambers, based on the rotation

amount and the rotation direction of the rotating body.

Advantageous Effects of Invention

The disclosure may provide an aerosol-generating apparatus. In detail, the aerosol-
generating apparatus according to the disclosure may use an inductive sensor capable
of detecting a metal object without contact. The inductive sensor may detect a rotation
amount and a rotation direction of a rotating body without contacting the rotating body.
Accordingly, the aerosol-generating apparatus may prevent damages such as corrosion

and abrasion of its components such as the rotating body.
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In addition, the aerosol-generating apparatus may identify a chamber in use by using
the inductive sensor, without using a separate switch and a printed circuit board (PCB).
Accordingly, available space for mounting and positioning in the aerosol-generating
apparatus may increase, and the aerosol-generating apparatus may be downsized. The
advantageous affects are not limited to the above-stated examples, and various other
effects are included in the present specification.

Brief Description of Drawings

FIG. 1 is a diagram of a configuration of an aerosol-generating apparatus according
to an embodiment;

FIG. 2 illustrates a perspective view of a rotating body according to an embodiment;

FIG. 3 illustrates a rotating body according to an exemplary embodiment.

FIG. 4 illustrates a structure of a rotating body according to an exemplary em-
bodiment.

FIG. 5 illustrates a structure of a rotating body according to an exemplary em-
bodiment.

FIG. 6 illustrates a structure of a rotating body according to an exemplary em-
bodiment.

FIG. 7 illustrates a structure of a rotating body according to an exemplary em-
bodiment.

FIG. 8 illustrates a structure of a coil according to an exemplary embodiment.

FIG. 9 illustrates a structure of a coil according to an exemplary embodiments.

Best Mode for Carrying out the Invention

According to an embodiment, there is provided an aerosol-generating apparatus
including a plurality of chambers configured to accommodate a flavoring material; a
rotating body configured to rotate the plurality of chambers; a coil antenna arranged
such that an inductance of the coil antenna is changed by rotation of the rotating body;
an inductive sensor configured to detect the inductance and identify a rotation amount
and a rotation direction of the rotating body based on a change in the inductance; and a
processor configured to identify a chamber in use from among the plurality of
chambers, based on the rotation amount and the rotation direction of the rotating body.

The aerosol-generating apparatus may further include a vaporizer configured to
generate an aerosol by heating an aerosol-generating material, and arranged to be in
fluid communication with the chamber in use such that the aerosol passes through the
chamber in use, from among the plurality of chambers.

The aerosol-generating apparatus may further include a counter configured to
increase or decrease a count value based on the rotation amount and the rotation

direction of the rotating body, wherein the processor is further configured to identify
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the chamber in use based on the count value.
The inductive sensor may convert an analog signal corresponding to the inductance

into a digital signal, and identify the rotation direction of the rotating body based on
the digital signal.

At least a portion of the rotating body may include a conductive material.

The inductance may change by at least one of a distance between the rotating body
and the coil antenna, a shape of the rotating body, a material included in the rotating
body, a shape of the coil antenna, and a number of turns of the coil antenna.

The inductive sensor may detect, based on the change in the inductance, whether the
plurality of chambers rotated in a first direction or a second direction.

The rotating body may include a plurality of sawteeth having a same size, each of
which having a bilaterally symmetrical shape.

The rotating body may include a plurality of sawteeth, wherein each of the plurality
of sawteeth is bilaterally asymmetrical or the plurality of sawteeth respectively have
different sizes, such that rotation of the rotating body in a first direction and rotation of
the rotating body in a second direction causes different changes in the inductance.

The rotating body may include a plurality of partitions, wherein at least two or more
partitions among the plurality of partitions may respectively include different
conductive materials, such that rotation of the rotating body in a first direction and
rotation of the rotating body in a second direction causes different changes in the in-
ductance.

The coil antenna may include a plurality of coils, wherein at least some of the
plurality of coils have different numbers of turns or have different shapes from each
other, such that rotation of the rotating body in a first direction and rotation of the
rotating body in a second direction causes different changes in the inductance.

The aerosol-generating apparatus may further include a display configured to output
visual information indicating the chamber in use.

The aerosol-generating apparatus may further include a puff detecting sensor
configured to detect puffs of a user, and the processor may count a number of puffs of
the chamber in use by using the puff detecting sensor.

When the number of puffs is equal to or greater than a threshold value, the processor
may limit a heating operation of the user.

Mode for the Invention

With respect to the terms used to describe in the various embodiments, the general
terms which are currently and widely used are selected in consideration of functions of
structural elements in the various embodiments of the present disclosure. However,

meanings of the terms can be changed according to intention, a judicial precedence, the
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appearance of a new technology, and the like. In addition, in certain cases, a term
which is not commonly used can be selected. In such a case, the meaning of the term
will be described in detail at the corresponding portion in the description of the present
disclosure. Therefore, the terms used in the various embodiments of the present
disclosure should be defined based on the meanings of the terms and the descriptions
provided herein.

In addition, unless explicitly described to the contrary, the word "comprise” and
variations such as "comprises” or "comprising" will be understood to imply the
inclusion of stated elements but not the exclusion of any other elements.

As used herein, terms including an ordinal number such as "first" or "second” may be
used to describe various components, but the components should not be limited by the
terms. The terms are used only for the purpose of distinguishing one component from
other components.

In the following embodiments, the term "longitudinal direction” indicates a
lengthwise direction of the aerosol-generating apparatus.

Hereinafter, the present disclosure will now be described more fully with reference to
the accompanying drawings, in which exemplary embodiments of the present
disclosure are shown such that one of ordinary skill in the art may easily work the
present disclosure. The disclosure may, however, be embodied in many different forms
and should not be construed as being limited to the embodiments set forth herein.

Hereinafter, embodiments of the disclosure will be described in detail with reference
to the drawings.

FIG. 1 is a diagram of a configuration of an aerosol-generating apparatus according
to an embodiment.

Referring to FIG. 1, an aerosol-generating apparatus 10 may include a medium
portion 110, a vaporizer 120, a processor 130, a battery 140, and a mouthpiece 150.

FIG. 1 illustrates components of the aerosol-generating apparatus 10, which are
related to the present embodiment. Therefore, it will be understood by one of ordinary
skill in the art related to the present embodiment that other general-purpose
components may be further included in the aerosol-generating apparatus 10, in addition
to the components illustrated in FIG. 1. In addition, an internal structure of the aerosol-
generating apparatus 10 is not limited to the diagram shown in FIG. 1. In other words,
according to the design of the aerosol-generating apparatus 10, the medium portion
110, the vaporizer 120, the processor 130, the battery 140, and the mouthpiece 150
may be differently arranged.

The aerosol-generating apparatus 10 related to the embodiment in FIG. 1, which is an
apparatus for providing an aerosol to a user, may generate an aerosol by using a re-

sistance heating method, an induction heating method, an ultrasound vibration method,
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or the like.

The medium portion 110 may include a plurality of chambers, which are divided
from each other by separators. Each of the plurality of chambers may include a
flavoring material through which the aerosol passes.

The flavoring material may be in a solid state. For example, the flavoring material
may be provided in the form of granules, that is, powder or small particles. However,
the disclosure is not necessarily limited thereto. For example, the flavoring material
may be provided in the form of a capsule chopped plant leaves.

The flavoring material may include components that may provide various flavors or
savors to the user.

The flavoring material may include, for example, a tobacco-containing material that
includes a volatile tobacco-flavored component, additives such as flavors, a wetting
agent, and/or organic acid, a flavoring material such as menthol or a moisturizer, plant
extract, spices, flavorings, a vitamin mixture, or a combination thereof.

Examples of the spices in the flavoring material may include menthol, peppermint,
spearmint oil, and various fruit-flavored ingredients, but are not limited thereto.

The flavoring material may include a vitamin mixture, and vitamin mixture may
include at least one of vitamin A, vitamin B, vitamin C, and vitamin E, but em-
bodiments are not limited thereto.

The medium portion 110 may rotate with respect to the vaporizer 120, and may
include a plurality of chambers that are sequentially arranged in a rotation direction
and separated from one another.

For example, the medium portion 110 may include two, three, or four chambers, but
the number of the chambers are not limited thereto. For example, the medium portion
110 may have a cylindrical pipe shape, and the inner space may be partitioned into four
chambers. The medium portion 110 may rotate in a clockwise direction or a counter-
clockwise direction about a rotation axis extending in a longitudinal direction of the
aerosol-generating apparatus 10. As the medium portion 110 rotates, relative positions
of the four chambers included in the medium portion 110 with respect to the vaporizer
120 may change.

The vaporizer 120 may generate an aerosol by heating a liquid composition, and the
generated aerosol may be provided to the user through one of the plurality of chambers
in the medium portion 110. In other words, the aerosol generated by the vaporizer 120
may pass through the air flow passage in the aerosol-generating apparatus 10, and the
air flow passage may be configured such that the aerosol generated by the vaporizer
120 may be provided to the user through one of the plurality of chambers included in
the medium portion 110.

The vaporizer 120 may generate the aerosol by changing a phase of the liquid com-
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position into a gas phase. The aerosol may indicate a gas generated from the liquid
composition, in which vaporized particles and air are mixed.

For example, the vaporizer 120 may include a liquid storage, a liquid delivery
element, and a heating element, but it is not limited thereto. For example, the liquid
storage, the liquid delivery element, and the heating element may be included in the
aerosol-generating apparatus 10 as independent modules.

The liquid storage may store the liquid composition. The liquid composition may
include a material in a liquid state or a gel state. The liquid composition may be
maintained, in the liquid storage, in a state of being immersed into a porous material
such as sponge or cotton.

For example, the liquid composition may be a liquid including a tobacco-containing
material having a volatile tobacco flavor component, or a liquid including a non-
tobacco material. The liquid storage may be formed to be attached to and detached
from the vaporizer 120. Alternatively, the liquid storage may be formed integrally with
the vaporizer 120. When the liquid storage is formed integrally with the vaporizer 120,
the vaporizer 120 may be detachable from the aerosol-generating apparatus 10.

For example, the liquid composition may include water, a solvent, ethanol, plant
extract, spices, flavorings, or a vitamin mixture. The spices may include menthol,
peppermint, spearmint oil, and various fruit-flavored ingredients, but are not limited
thereto. The flavorings may include ingredients capable of providing various flavors or
tastes to a user. Vitamin mixtures may be a mixture of at least one of vitamin A,
vitamin B, vitamin C, and vitamin E, but are not limited thereto. Also, the liquid com-
position may include an aerosol forming substance, such as glycerin and propylene
glycol.

The liquid delivery element may deliver the liquid composition of the liquid storage
to the heating element. For example, the liquid delivery element may be a wick made
of cotton fiber, ceramic fiber, glass fiber, or porous ceramic, but is not limited thereto.

The heating element is an element for heating the liquid composition delivered by the
liquid delivery element. For example, the heating element may be a metal heating wire,
a metal hot plate, a ceramic heater, or the like, but is not limited thereto. In addition,
the heating element may include a conductive filament such as nichrome wire and may
be positioned as being wound around the liquid delivery element. The heating element
may be surrounded by the liquid storage.

The heating element may be heated by a current flowing through the heating element
and may deliver heat to the liquid composition in contact with the heating element,
thereby heating the liquid composition. However, embodiments are not limited thereto.
For example, the vaporizer 120 may generate the aerosol by an ultrasound method or

an induction heating method.
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The vaporizer 120 may be referred to as a cartridge, a cartomizer, or an atomizer, but
it is not limited thereto.

The vaporizer 120 and the medium portion 110 may be combined to be rotatable with
respect to each other. For example, the vaporizer 120 may be fixed, and the plurality of
chambers of the medium portion 110 may rotate with respect to the vaporizer 120.

The vaporizer 120 may be arranged to be in fluid communication with one of the
plurality of chambers. For example, the aerosol generated from the vaporizer 120 may
pass only one of the plurality of chambers, which is in fluid communication with the
vaporizer 120.

The vaporizer 120 may include a discharge port, which extends in the longitudinal
direction of the aerosol-generating apparatus 10 and delivers the aerosol to the medium
portion 110. The liquid storage delivers the aerosol, which is generated by the heating
element, to the discharge port. Accordingly, the aerosol provided from the liquid
storage is delivered to the medium portion 110 through the discharge port.

In a state where the vaporizer 120 and the medium portion 110 are combined to each
other, relative positions of the vaporizer 120 and the medium portion 110 are changed,
and thus, at least one of the plurality of chambers of the medium portion 110 may be at
a position corresponding to the discharge port of the vaporizer 120. Therefore, the
aerosol sent out from the discharge port of the vaporizer 120 passes through the
flavoring material, which is accommodated in the chamber corresponding to the
discharge port among the plurality of chambers. While the aerosol passes through the
flavoring material, properties of the aerosol may be changed.

When the medium portion 110 includes a single chamber, even if a large amount of
flavoring material is included in the chamber, the flavoring component may migrate in-
tensively, and thus migration of the flavoring component may continue only for a short
time. According to an embodiment, the medium portion 110 of the aerosol-generating
apparatus 10 includes the plurality of chambers and one of the plurality of chambers is
used by rotation of the medium portion 110. Accordingly, the duration of migration of
the flavored component may increase by a factor of the number of chambers. In
addition, as the duration of migration of the flavoring component may increase, an
amount of the liquid composition that can be used with the flavoring component may
also increase. Therefore, the flavoring component may be used for a long time without
replacing the medium portion 110, and the use may enjoy various flavors of the aerosol
when the chambers respectively include different flavoring materials.

The aerosol-generating apparatus 10 may include a mouthpiece 150 to be held in a
user's mouth. The aerosol generated from the vaporizer 120 may be sent out to the
outside of the aerosol-generating apparatus 10 through the mouthpiece 150. In an

example, the mouthpiece 150 may be formed at an end portion of the aerosol-
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generating apparatus 10.

The vaporizer 120, the medium portion 110, and the mouthpiece 150 may be
combined to form an aerosol-generating assembly. The aerosol-generating assembly
may have various shapes such as a cuboid or a cube. The aerosol-generating assembly
may be detachably coupled to the aerosol-generating apparatus 10. When the aerosol-
generating assembly is inserted into the aerosol-generating apparatus 10, the aerosol-
generating apparatus 10 may generate the aerosol by operating the vaporizer 120. The
aerosol generated by the vaporizer 120 is delivered to the user through the medium
portion 110.

The processor 130 may control overall operations of the aerosol-generating apparatus
10. In detail, the controller 130 may control not only operations of the battery 140 and
the vaporizer 120, but also operations of other components included in the aerosol-
generating apparatus 10. Also, the processor 130 may check a state of each of the
components of the aerosol-generating apparatus 10 to determine whether the aerosol-
generating apparatus 10 is able to operate.

The processor 130 may be implemented as an array of a plurality of logic gates or
may be implemented as a combination of a general-purpose microprocessor and a
memory in which a program executable in the microprocessor is stored. In addition, it
will be understood by one of ordinary skill in the art that implementation in other types
is also available.

The battery 140 provides power to be used for the aerosol-generating apparatus 10 to
operate. For example, the battery 140 may provide power to heat the vaporizer 120,
and may provide power for operating the processor 130. Also, the battery 140 may
provide power for operations of a display, a sensor, a motor, etc. installed in the
aerosol-generating apparatus 10.

The aerosol-generating apparatus 10 may include a rotating body 160, a coil antenna
170, and an inductive sensor 180. The rotating body 160 may include a dial gear 161, a
dial 162, and a medium portion gear 163. The inductive sensor 180 may include a
processor other than the processor 130. Hereinafter, an operating method of the
rotating body 160, the coil antenna 170, and the inductive sensor 180 will be described
in detail with reference to FIG. 2.

FIG. 2 illustrates a perspective view of a rotating body according to an embodiment.

Referring to FIG. 2, the rotating body 160 may include the dial gear 161, the dial
162, and the medium portion gear 163. As the medium portion 110 in FIG. 2 cor-
responds to the medium portion 110 in FIG. 1, repeated descriptions will be omitted.

In an embodiment, the rotating body 160 may rotate the plurality of chambers of the
medium portion 110, and an inductance may change by rotation of the rotating body
160.
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The dial gear 161 may be engaged with the dial 162 and the medium portion gear
163, and may deliver a rotation energy, which is applied to the dial 162, to the medium
portion gear 163. An inductance change may be caused by rotation of the dial gear
161.

The dial 162 may rotate by the user's action. To this end, a portion of the dial 162
may be exposed to the outside of the aerosol-generating apparatus 10. The dial 162
may be engaged with the dial gear 161, and the rotation force applied by the user may
be delivered to the dial gear 161 through the dial 162.

The medium portion gear 163 may be arranged to surround the medium portion 110
such that the medium portion 110 rotates along with the medium portion gear 163. The
medium portion 110 may include a plurality of chambers that are divided by
separators, and the plurality of chambers may rotate by the medium portion gear 163.
Although it is shown that the medium portion 110 includes four chambers, the number
of chambers is not limited thereto.

The dial gear 161, the dial 162, and the medium portion gear 163 may have various
shapes such as a sawtooth shape shown in FIG. 2, and the dial gear 161, the dial 162,
and the medium portion gear 163 may be differently arranged. In addition, the dial gear
161, the dial 162, and the medium portion gear 163 may have different numbers of
sawteeth, and the numbers of sawteeth may be determined according to a certain ratio.
For example, a ratio of the numbers of sawteeth of the dial 162, the dial gear 161, and
the medium portion gear 163 may be 1:2:3, and the numbers of sawteeth of the dial
162, the dial gear 161, and the medium portion gear 163 may be respectively four,
eight, and twelve. However, the number of sawteeth and the ratio of the number of
sawteeth are not limited thereto.

Rotation directions of the dial gear 161, the dial 162, and the medium portion gear
163 may be different from or identical to one another. For example, when the dial 162
rotates in the clockwise direction, the dial gear 161 may rotate in the counterclockwise
direction and the medium portion gear 163 may rotate in the clockwise direction.
However, embodiments are not limited thereto.

At least one of the dial gear 161, the dial 162, and the medium portion gear 163 may
be omitted according to embodiments. For example, the dial 162 and the medium
portion gear 163 may be omitted, and the dial gear 161 may be exposed to the outside
of the aerosol-generating apparatus such that the user may rotate the dial gear 161. In
this case, the dial gear 161 may be directly coupled to the medium portion 110 such
that the medium portion 110 rotates along with the dial gear 161.

The dial gear 161, the dial 162, and the medium portion gear 163 may include
various materials, and may respectively include different materials. In an embodiment,

at least a portion of the rotating body 160 may include a conductive material. For
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example, the dial gear 161 may include a conductive material, and the dial 162 and the
medium portion gear 163 may include a non-conductive material. A portion of the
sawteeth of the dial gear 161 may include a conductive material, and a remaining
portion may include a non-conductive material.

The inductance of the coil antenna 170 may change as the rotating body 160 rotates.
The coil antenna 170 may also be referred to as a frame antenna or a loop antenna. For
example, as the dial gear 161 rotates, and the coil antenna 170 under the dial gear 161
may cause an inductance change by electromagnetic induction.

As shown in FIG. 2, the coil antenna 170 may be arranged in parallel or per-
pendicular to the dial gear 161, but is not limited thereto.

The inductive sensor 180 may detect the inductance change and output a signal cor-
responding to a rotation amount and/or a rotation direction of the rotating body 160.
For example, when the user rotates the dial 162, and the dial gear 161 engaged with the
dial 162 and the medium portion 163 engaged with the dial gear 161 may rotate along.
The inductance of the coil antenna 170 may change according to the rotation of the dial
gear 161. The inductive sensor 180 may detect the inductance change.

In an embodiment, the rotating body 160 may rotate the medium portion 110, and the
inductive sensor 180 may output the signal corresponding to the rotation amount and
the rotation direction of the rotating body 160. For example, when the medium portion
110 includes four chambers, the rotating body 160 may rotate the medium portion 110
by 90° at a time. In this case, the inductive sensor 180 may output a signal corre-
sponding to the rotation of the medium portion 110 by 90° in the clockwise direction.

In an embodiment, the inductive sensor 180 may convert an analog signal, which
corresponds to the measured inductance, into a digital signal. The inductive sensor 180
and/or the processor 130 may identify the rotation amount and the rotation direction of
the rotating body 160 based on the detected inductance change (e.g., based on the
analog signal and/or the digital signal output by the inductive sensor 180). The
inductive sensor 180 may include an analog digital converter (ADC), and may convert
the analog signal into the digital signal by using the ADC. For example, when the user
rotates the rotating body 160 to rotate the medium portion 110 by 90° in the clockwise
direction, the inductance change may be caused by rotation of the rotating body 160.
The inductive sensor 180 may convert an analog signal, which corresponds to the in-
ductance change, into the digital signal by using the ADC, and may output the digital
signal.

The inductive sensor 180 may detect the inductance which is affected by at least one
of a distance between the rotating body 160 and the coil antenna 170, the shape of the
rotating body 160, the materials included in the rotating body 160, the shape of the coil

antenna 170, and the number of turns of the coil antenna 170. For example, when the
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distance between the rotating body 160 and the coil antenna 170 changes by the
rotation of the rotating body 160, an inductance change may occur, and the inductive
sensor 180 may detect the inductance change. In addition, the inductance may also be
affected by the shape and the number of turns of the coil antenna 170, which will be
described with reference to FIGS. 8 and 9.

In an embodiment, the inductive sensor 180 may sense, based on the inductance
change, whether the plurality of chambers rotated in the first direction or the second
direction. The first and second directions may be opposite directions. For example, the
first direction may be the clockwise direction, and the second direction may be the
counterclockwise direction.

In an embodiment where the dial 162 only rotates in the first direction and the
medium portion gear 163 only rotates in the second direction, the inductive sensor 180
may sense, based on the inductance change, the amount of rotation of the plurality of
chambers in the second direction.

In another embodiment where the rotating body 160 may rotate in either direction,
the inductive sensor 180 may detect the amount and the direction of rotation of the
plurality of chambers. For example, the inductive sensor 180 may detect that the
plurality of chambers rotated by 90° in the first direction and then rotated by 180° in
the second direction. Alternatively, based on the inductance change detected by the
inductive sensor 180, the processor 130 may determine the amount and/or the direction
of rotation of the plurality of chambers.

The inductive sensor 180 may detect the inductance change without contacting the
rotating body 160 and output the signal corresponding to the rotation amount and the
rotation direction of the rotating body 160. Therefore, abrasive damage to components
such as the rotating body 160, the coil antenna 170, the inductive sensor 180, and the
like may be prevented.

Referring again to FIG. 1, the rotating body 160 may rotate the medium portion 110,
which causes an inductance change. The inductive sensor 180 may detect the in-
ductance change and output the signal corresponding to the rotation amount and the
rotation direction of the rotating body 160.

The processor 130 may determine the chamber in use among the plurality of
chambers, based on the signal output from the inductive sensor 180. The chamber in
use corresponds to the chamber that is in fluid communication with the vaporizer 120,
and the aerosol generated from the vaporizer 120 may pass through the chamber in use.
The chamber in use refers to one of the plurality of chambers of the medium portion
110, which is aligned with the discharge port of the vaporizer 120.

In an embodiment, the aerosol-generating apparatus 10 may further include a

counter. The counter may increase or decrease a count value, by using a signal corre-
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sponding to the rotation amount and the rotation direction of the rotating body 160 as
an input signal. The counter may store the count value or output the count value as an
output signal.

For example, assume that the medium portion 110 includes four chambers arranged
in the order of a first chamber, a second chamber, a third chamber, and a fourth
chamber in the clockwise direction, and the chamber in use is the first chamber. As the
rotating body 160 rotates, the medium portion 110 may rotate by 180° in the clockwise
direction, such that the third chamber may be in fluid communication with the
vaporizer 120. Assuming that a count value corresponding to the first chamber is set as
zero, the counter may increase the count value by two, by using a signal indicating
rotation of the medium portion 110 by 180° in the clockwise direction as an input
signal. As a chamber corresponding to the count value two is the third chamber, the
processor 130 may determine the third chamber as the chamber in use.

The aerosol-generating apparatus 10 may further include general-purpose
components in addition to the battery 140, the processor 130, the medium portion 110,
and the vaporizer 120. In an embodiment, the aerosol-generating apparatus 10 may
include a user interface such as a display capable of outputting visual information, a
motor for outputting haptic information, and/or a speaker for outputting sound. The
display may output visual information indicating the chamber in use. For example, the
display may output light corresponding to a flavor of the chamber in use. As the visual
information indicating the chamber in use may be provided to the user, the user may
easily change the flavor of the aerosol by selecting one of the plurality of chambers. As
another example, the user interface may output information indicating the currently-
activated flavor corresponding to the chamber in use. As another example, the user
interface may output the available number of puffs with the currently-activated flavor.

In addition, the aerosol-generating apparatus 10 may include at least one sensor. In
an embodiment, the aerosol-generating apparatus 10 may include a puff detecting
sensor configured to detect puffs of the user. The puff detecting sensor may detect
change in a pressure or a flow rate of air when the user puffs the aerosol. The puff
detecting sensor may include a pressure sensor, an air flow rate sensor, and the like.

The processor 130 may count the number of puffs of the chamber in use by using the
puff detecting sensor. For example, the processor 130 may determine the chamber in
use, and may count, by using the pressure sensor, the number of puffs in the chamber
in use.

When the number of puffs is equal to or greater than a threshold value, the processor
130 may limit a heating operation of the vaporizer 120. For example, when the number
of puffs that is counted is fifty or greater, the heating operation of the vaporizer 120

may be limited. As the heating operation of the vaporizer 120 are limited, the user may
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not puff the aerosol having a burnt taste, and satisfaction of the user may be enhanced.

When the number of puffs that is counted is equal to or greater than the threshold
value, the aerosol-generating apparatus 10 may provide a notification to the user by
using the display, a speaker, and the like.

FIGS. 3 through 7 illustrate a structure of a rotating body according to different em-
bodiments.

Referring to FIG. 3, a rotating body 310 may include a plurality of sawteeth.
Although FIG. 3 only shows a dial gear of the rotating body 310, embodiments are not
limited thereto. For example, a dial and/or a medium portion gear may be further
included in the rotating body 310 as necessary. The dial, the dial gear, and the medium
portion gear may respectively have different rotation amounts, and the respective
rotation amounts may be determined according to a certain ratio. The rotating body
310, a coil antenna 320, and an inductive sensor 330 shown in FIG. 3 respectively
correspond to the rotating body 160, the coil antenna 170, and the inductive sensor 180
shown in FIG. 2, and therefore, repeated descriptions are omitted.

The plurality of sawteeth of the rotating body 310 may have the same size, and each
sawtooth may be bilaterally symmetrical. When the rotating body 310 rotates, an in-
ductance change may occur. The inductive sensor 330 may detect the plurality of
chambers rotating in one of the first direction or the second direction based on the in-
ductance change. For example, in an embodiment where the rotating body 310 only
rotates in the first direction, the inductive sensor 330 may detect the amount of rotation
of the plurality of chambers in the first direction.

The inductance change may be affected by a distance between the rotating body 310
and the coil antenna 320. As the plurality of sawteeth all have the same size and each
sawtooth is bilaterally symmetrical, the signal output from the inductive sensor 330
may have uniform rectangular pulses as shown in FIG. 3.

The graph may indicate the signal output from the inductive sensor 330. The
horizontal axis of the graph may indicate time, and the vertical axis of the graph may
indicate the detected inductance.

The inductive sensor 330 may be set as active high or active low. The inductive
sensor 330 may output a signal corresponding to a rotation amount by using an active
high or active low state of the graph. For example, when the inductive sensor 330 is set
as active high, when the digital signal representing the measured inductance changes
from low to high, a signal corresponding to the rotation amount of the rotating body
310 may be output. For example, each time the digital signal changes from low to high,
the inductive sensor 330 may output a signal corresponding to a 90° rotation of the
medium portion. In another example, when the digital signal changes three times from

low to high, the inductive sensor 330 may output a signal corresponding to 90° rotation
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of the medium portion.

Referring to FIG. 4, a rotating body 410 may include a plurality of sawteeth. FIG. 4
only shows a dial gear of the rotating body 410, but embodiments are not limited
thereto. For example, a dial and a medium portion gear may be further included in the
rotating body 410 as necessary. The rotating body 410, a coil antenna 420, and an
inductive sensor 430 shown in FIG. 4 correspond to the rotating body 310, the coil
antenna 320, and the inductive sensor 330, and therefore, repeated descriptions are
omitted.

The plurality of sawteeth of the rotating body 410 may have the same size and each
sawtooth may be bilaterally asymmetrical. When the rotating body 410 rotates, an in-
ductance change may occur. Since each sawtooth is asymmetrical, the sawteeth of the
rotating body 410 may cause different inductance changes with respect rotation in the
first direction and rotation in the second direction, respectively.

Accordingly, the inductive sensor 430 may detect the direction of rotation of the
plurality of chambers based on the inductance change. For example, the inductive
sensor 430 may detect the plurality of chambers rotating by 90° in the first direction
and then rotating by 180° in the second direction.

The inductance change may be affected by a distance between the rotating body 410
and the coil antenna 420 and a shape of the sawteeth of the rotating body 410. Since
the plurality of sawteeth of the rotating body 410 shown in FIG. 4 are each bilaterally
asymmetrical and have the same size, the graph representing the inductance detected
by the inductive sensor 430 may have a sawtooth wave as shown in FIG. 4.

The horizontal axis of the graph may indicate time, and the vertical axis of the graph
may indicate the detected inductance. As aforementioned, in the present embodiment,
rotation in the first direction and rotation in the second direction may cause different
inductance changes, because each sawtooth is asymmetrical. Assuming that the graph
shown in FIG. 4 represents a rotation in the first direction, the graph will be hori-
zontally flipped in the case of a rotation in the second direction.

The inductive sensor 430 may detect a rotation amount based on an active high or
active low state of the inductance. For example, each time the inductance changes from
low to high, the inductive sensor 430 may output a signal corresponding to 90° rotation
of the medium portion. Also, the inductive sensor 430 may detect the amount of the in-
ductance change based on the sign of the inductance change. For example, when the
sign of the inductance change is positive (i.e., when the inductance increases), the
inductive sensor 430 may output a signal corresponding to the first direction.

Referring to FIG. 5, a rotating body 510 may include a plurality of sawteeth. FIG. 5
only shows a dial gear of the rotating body 510, but embodiments are not limited

thereto. For example, a dial gear and/or a medium portion gear may be further included
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in the rotating body 510 as necessary. The rotating body 510, a coil antenna 520, and
an inductive sensor 530 shown in FIG. 5 correspond to the rotating body 410, the coil
antenna 420, and the inductive sensor 430 shown in FIG. 4, and therefore, repeated de-
scriptions are omitted.

As shown in FIG. 5, the plurality of sawteeth of the rotating body 510 may have
different sizes. When the rotating body 510 rotates, an inductance change may occur.
The sawteeth of the rotating body 510 may be arranged such that rotation in the first
direction and rotation in the second direction cause different inductance changes
according to the different sizes of the sawteeth.

Accordingly, the inductive sensor 530 may detect the rotation direction of rotation of
the plurality of chambers, as well as the rotation amount. For example, the inductive
sensor 530 may detect the plurality of chambers rotating by 180° in the first direction
and then rotating by 90° in the second direction.

The inductance change may be affected by a distance between the rotating body 510
and the coil antenna 520. The plurality of sawteeth of the rotating body 510 shown in
FIG. 5 respectively have different sizes, and each sawtooth is bilaterally symmetrical.
Accordingly, a graph representing the inductance detected by the inductive sensor 530
may include rectangular pulses with different magnitudes, as shown in FIG. 5.

As aforementioned, in the present embodiment, rotation in the first direction and
rotation in the second direction may cause different inductance changes according to
the different sizes of the plurality of sawteeth. Assuming that the graph shown in FIG.
S represents a rotation of the rotating body 510 in the first direction, the graph will be
horizontally flipped in the case of a rotation in the second direction.

The inductive sensor 530 may detect a rotation amount based on an active high or
active low state of the inductance, and may detect the rotation direction based on the
sign and/or the amount of the inductance change. For example, when the inductance
changes twice from low to high, the inductive sensor 530 may output a signal corre-
sponding to 180° rotation of the medium portion 110. Also, the inductive sensor 530
may output a signal corresponding to a rotation direction, based on the sign and/or the
amount of inductance change (i.e., based on a difference between two consecutive
pulses in the graph representing the measured inductance).

In an embodiment, when a chamber corresponding to a size of the sawteeth is set in
advance, a processor of the aerosol-generating apparatus may recognize a chamber cor-
responding to the magnitude of inductance change, based on the magnitude of the in-
ductance change according to the size of sawteeth.

Referring to FIG. 6, a rotating body 610 may include a plurality of sawteeth. FIG. 6
only shows a dial gear of the rotating body 610, but embodiments are not limited

thereto. For example, a dial and/or a medium portion gear may be further included in
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the rotating body 610 as necessary. The rotating body 610, a coil antenna 620, and an
inductive sensor 630 shown in FIG. 6 correspond to the rotating body 510, the coil
antenna 520, and the inductive sensor 530, and therefore, repeated description will be
omitted.

The plurality of sawteeth of the rotating body 610 may or may not have the same
size. Among the plurality of sawteeth of the rotating body 610, at least two or more
sawteeth may respectively include different conductive materials. For example, the
rotating body 610 may include four sawteeth, and the four sawteeth may respectively
include different conductive materials. The four sawteeth may respectively include
gold (Au), silver (Ag), copper (Cu), and nickel (Ni), but are not limited thereto.

When the rotating body 610 rotates, an inductance change may occur. The sawteeth
of the rotating body 610 may be arranged such that rotation in the first direction and
rotation in the second direction cause different inductance changes according to the
different materials of the sawteeth.

Accordingly, the inductive sensor 630 may detect the rotation direction of the
plurality of chambers as well as the rotation amount. For example, the inductive sensor
630 may detect the plurality of chambers rotating by 180° in the first direction and then
rotating by 180° in the second direction.

An inductance change may be affected by the materials included in the rotating body
610. The plurality of sawteeth of the rotating body 610 shown in FIG. 6 have the same
size and are bilaterally symmetrical, but the respective sawteeth include different
materials. Accordingly, a graph representing the detected inductance may have
rectangular pulses with different magnitudes, as shown in FIG. 6.

As aforementioned, in the present embodiment, rotation in the first direction and
rotation in the second direction may cause different inductance changes according to
the different materials of the sawteeth. Assuming that the graph shown in FIG. 6
represents a rotation of the rotating body 610 in the first direction, the graph will be
horizontally flipped in the case of a rotation in the second direction.

The inductive sensor 630 may detect a rotation amount based on an active high or
active low state of the measured inductance. For example, when the inductance
changes twice from low to high, the inductive sensor 630 may output a signal corre-
sponding to 90° rotation of the medium portion.

Also, the inductive sensor 630 may detect the rotation direction based on a sign and/
or an amount of the inductance change. For example, the inductive sensor 630 may
output a signal corresponding to the second direction when the inductance has
increased by a first value, and may output a signal corresponding to the first direction
when the inductance has decreased by a second value, but embodiments are not limited

thereto.
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In an embodiment, when a chamber corresponding to a certain amount of the in-
ductance change is set in advance among the plurality of chambers, the processor of
the aerosol-generating apparatus may recognize the chamber based on the amount of
the inductance change.

Referring to FIG. 7, a rotating body 710 may include a plurality of sawteeth. FIG. 7
only shows a dial gear of the rotating body 710, but embodiments are not limited
thereto. For example, a dial and/or a medium portion gear may be further included in
the rotating body 710 as necessary. The rotating body 710, a coil antenna 720, and an
inductive sensor 730 shown in FIG. 7 correspond to the rotating body 610, the coil
antenna 620 and the inductive sensor 630 in FIG. 6, and therefore, repeated de-
scriptions are omitted.

The plurality of sawteeth of the rotating body 710 may or may not have the same
size. The rotating body 710 may include a plurality of partitions, and at least two or
more partitions among the plurality of partitions may respectively include different
conductive materials. One partition in the rotating body 710 may be a sawtooth, or may
be part of a sawtooth. For example, as shown in FIG. 7, the rotating body 710 may
include four sawteeth, and each of the four sawteeth may include two partitions. Eight
partitions may respectively include different conductive materials.

When the rotating body 710 rotates, an inductance change may occur. The sawteeth
of the rotating body 710 may be arranged such that rotation in the first direction and
rotation in the second direction cause different inductance changes.

Accordingly, the inductive sensor 730 may detect the direction of rotation of the
plurality of chambers, as well as the rotation amount. For example, the inductive
sensor 730 may detect the plurality of chambers rotating by 180° in the first direction
and then rotating by 90° in the second direction.

An inductance change may be affected by materials included in the rotating body
710. The plurality of sawteeth of the rotating body 710 shown in FIG. 7 have the same
size and each sawtooth is bilaterally symmetrical, but the restrictive partitions include
different materials. Accordingly, a graph representing the inductance detected by the
inductive sensor 730 may have bilaterally asymmetric pulses with different magnitudes
as shown in FIG. 7.

As aforementioned, in the present embodiment, rotation in the first direction and
rotation in the second direction may cause different inductance changes according to
the different materials of the partitions. Assuming that the graph shown in FIG. 7
represents a rotation of the rotating body 710 in the first direction, the graph will be
horizontally flipped in the case of a rotation in the second direction.

The inductive sensor 730 may detect a rotation amount based on an active high or

active low state of the inductance. For example, when the inductance changes twice
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from low to high, the inductive sensor 730 may output a signal corresponding to 180°
rotation of the medium portion.

In an embodiment, the inductive sensor 730 may detect the rotation direction, based
on an amount and a sign of the inductance change. For example, the inductive sensor
730 may output a signal corresponding to the second direction when the inductance has
increased by a first value, and may output a signal corresponding to the first direction
when the inductance has decreased by a second value, but embodiments are not limited
thereto.

FIGS. 8 and 9 illustrate a structure of a coil according to different embodiments.
Referring to FIG. 8§, a coil antenna 820 may include a plurality of coils. FIG. 8 only
shows a dial gear of a rotating body 8§10, but embodiments are not limited thereto. For

example, a dial and/or a medium portion gear may be further included in the rotating
body 810 as necessary. The rotating body 810, the coil antenna 820, and the inductive
sensor 830 shown in FIG. 8 correspond to the rotating body 710, the coil antenna 720,
and the inductive sensor 730 in FIG. 3, and therefore, repeated descriptions are
omitted.

The plurality of coils in the coil antenna 820 may or may not have the same size. At
least some of the plurality of coils may have different numbers of turns.

When the rotating body 810 rotates, an inductance change may occur. The coils in
the coil antenna 820 may be arranged such that rotation of the rotating body 810 in the
first direction and rotation in the second direction cause different inductance changes
according to the different numbers of turns of the coils.

Accordingly, the inductive sensor 830 may detect the rotation direction of the
plurality of chambers as well as the rotation amount. For example, the inductive sensor
830 may detect the plurality of chambers rotating by 180° in the first direction and then
rotating by 90° in the second direction.

An inductance change may be affected by the number of turns of the coils. In an em-
bodiment where the plurality of coils of the coil antenna 820 shown in FIG. 8 have the
same size and different numbers of turns, a graph representing the inductance detected
by the inductive sensor 830 may have bilaterally symmetrical pulses with different
magnitudes, as shown in FIG. 8.

As aforementioned, in the present embodiment, rotation in the first direction and
rotation in the second direction may cause different inductance changes. Assuming that
the graph shown in FIG. 8§ represents a rotation in the first direction, the graph will be
horizontally flipped in the case of a rotation in the second direction.

The inductive sensor 8§30 may detect the rotation amount based on the active high or
active low state of the detected inductance. For example, when the inductance changes

twice from high to low, the inductive sensor 830 may output a signal corresponding to
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180° rotation of the medium portion 110.

In an embodiment, the inductive sensor 830 may detect the rotation direction, based
on an amount and/or a sign of the inductance change. For example, the inductive
sensor 830 may output a signal corresponding to the second direction when the in-
ductance has increased by a first value, and may output a signal corresponding to the
first direction when the inductance has decreased by a second value, but embodiments
are not limited thereto.

In an embodiment, the plurality of coils of the coil antenna 820 may respectively
include cores therein, the cores respectively including different materials. For example,
the cores may include ferrite, nickel, zinc, and the like. The plurality of coils including
cores that respectively include different materials may cause different inductance
changes with respect to rotation in the first direction and rotation in the second
direction of the rotating body 810, respectively.

Referring to FIG. 9, a coil antenna 920 may include a plurality of coils. FIG. 9 only
shows a dial gear of a rotating body 910, but embodiments are not limited thereto. For
example, a dial and a medium portion gear may be further included in the rotating
body 910 as necessary. The rotating body 910, the coil antenna 920, and an inductive
sensor 930 shown in FIG. 9 correspond to the rotating body 810, the coil antenna 820,
and the inductive sensor 830 shown in FIG. 8, and therefore, repeated descriptions are
omitted.

Some of the plurality of coils in the coil antenna 920 may have different shapes.

When the rotating body 910 rotates, an inductance change may occur. The coils in
the coil antenna 920 may be arranged such that rotation the rotating body 910 in the
first direction and rotation in the second direction cause different inductance changes
according to the different shapes of the coils.

Accordingly, the inductive sensor 930 may detect the rotation direction of the
plurality of chambers as well as the rotation amount. For example, the inductive sensor
930 may detect the plurality of chambers rotating by 180° in the first direction and then
rotating by 90° in the second direction.

The induction change may be affected by shapes of the coils. The plurality of coils in
the coil antenna 920 shown in FIG. 9 respectively have different shapes. For example,
the coil antenna 920 may include four coils, and the four coils may respectively have a
circle shape, a triangle shape, a square shape, and a star shape. A graph representing
the inductance detected by the inductive sensor 930 may have bilaterally symmetrical
pulses with different magnitudes, as shown in FIG. 9.

As aforementioned, in the present embodiment, rotation in the first direction and
rotation in the second direction may cause different inductance changes. Assuming that

the graph shown in FIG. 9 represents a rotation in the first direction, the graph will be
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horizontally flipped in the case of a rotation in the second direction.

[151] The inductive sensor 930 may detect the rotation amount based on an active high or
active low state of the detected inductance. For example, when the inductance changes
twice from high to low, the inductive sensor 930 may output a signal corresponding to
90° rotation of the medium portion 110.

[152] In an embodiment, the inductive sensor 930 may detect the rotation direction, based
on an amount and/or a sign of the inductance change. For example, the inductive
sensor 930 may output a signal corresponding to the first direction when the in-
ductance has increased by a first value, and may output a signal corresponding to the
second direction when the inductance has decreased by a second value, but em-
bodiments are not limited thereto.

[153] The inductive sensor 930 may detect the inductance change according to structures of
the rotating body 910 and the coil antenna 920, and a counter may increase or decrease
a counter value, by using a signal corresponding to a rotation amount and a rotation
direction of the rotating body 910 as an input signal. The processor may determine a
chamber corresponding to the count value as the chamber in use, by using the count
value. However, embodiments are not limited thereto, and various methods of
identifying the chamber in use based on the rotation amount and rotation direction. For
example, when a chamber corresponding to a certain amount of inductance change is
set advance, the chamber in use among the plurality of chambers may be identified
according to the amount of inductance change. As such, the currently activated flavor
and the available number of puffs with the chamber in use may be notified to the user.
Accordingly, unexpected termination of migration of flavor components may be
prevented. Also, the aerosol-generating apparatus according to the embodiments may
be miniaturized because an inductive sensor has a small size.

[154] The descriptions of the above-described embodiments are merely examples, and it
will be understood by one of ordinary skill in the art that various changes and
equivalents thereof may be made. Therefore, the scope of the disclosure should be
defined by the appended claims, and all differences within the scope equivalent to
those described in the claims will be construed as being included in the scope of

protection defined by the claims.
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Claims

An aerosol-generating apparatus comprising:

a plurality of chambers configured to accommodate a flavoring
material;

a rotating body configured to rotate the plurality of chambers;

a coil antenna arranged such that an inductance of the coil antenna is
changed by rotation of the rotating body;

an inductive sensor configured to detect the inductance and identify a
rotation amount and a rotation direction of the rotating body based on a
change in the inductance; and

a processor configured to identify a chamber in use from among the
plurality of chambers, based on the rotation amount and the rotation
direction of the rotating body.

The aerosol-generating apparatus of claim 1, further comprising a
vaporizer configured to generate an aerosol by heating an aerosol-
generating material, and arranged to be in fluid communication with the
chamber in use such that the aerosol passes through the chamber in use,
from among the plurality of chambers.

The aerosol-generating apparatus of claim 1, further comprising a
counter configured to increase or decrease a count value based on the
rotation amount and the rotation direction of the rotating body,

wherein the processor is further configured to identify the chamber in
use based on the count value.

The aerosol-generating apparatus of claim 1, wherein the inductive
sensor is further configured to convert an analog signal corresponding
to the inductance into a digital signal, and identify the rotation direction
of the rotating body based on the digital signal.

The aerosol-generating apparatus of claim 1, wherein the rotating body
comprises a conductive material.

The aerosol-generating apparatus of claim 1, wherein the inductance
changes according to at least one of a distance between the rotating
body and the coil antenna, a shape of the rotating body, a material
included in the rotating body, a shape of the coil antenna, and a number
of turns of the coil antenna.

The aerosol-generating apparatus of claim 1, wherein the inductive
sensor is further configured to detect, based on the change in the in-

ductance, whether the plurality of chambers are rotated in a first
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direction or a second direction.

The aerosol-generating apparatus of claim 1, wherein the rotating body
comprises a plurality of sawteeth having a same size, each of which
having a bilaterally symmetrical shape.

The aerosol-generating apparatus of claim 1, wherein the rotating body
comprises a plurality of sawteeth, and

wherein each of the plurality of sawteeth is bilaterally asymmetrical or
the plurality of sawteeth respectively have different sizes, such that
rotation of the rotating body in a first direction and rotation of the
rotating body in a second direction causes different changes in the in-
ductance.

The aerosol-generating apparatus of claim 1, wherein

the rotating body comprises a plurality of partitions, and

at least two or more partitions from among the plurality of partitions
comprise different conductive materials from each other, such that
rotation of the rotating body in a first direction and rotation of the
rotating body in a second direction causes different changes in the in-
ductance.

The aerosol-generating apparatus of claim 1, wherein

the coil antenna comprises a plurality of coils, and

at least some of the plurality of coils have different numbers of turns or
have different shapes from each other, such that rotation of the rotating
body in a first direction and rotation of the rotating body in a second
direction causes different changes in the inductance.

The aerosol-generating apparatus of claim 1, further comprising a
display configured to output visual information indicating the chamber
in use.

The aerosol-generating apparatus of claim 1, further comprising a puff
detecting sensor configured to detect puffs of a user,

wherein the processor is further configured to count a number of puffs
with respect to the chamber in use by using the puff detecting sensor.
The aerosol-generating apparatus of claim 13, wherein the processor is
further configured to limit a heating operation of the aerosol-generating
apparatus when the number of puffs is equal to or greater than a
threshold value.
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