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(54) SIDESTREAM SMOKE REMOVAL DEVICE AND METHOD FOR CONTROLLING SAME

(57) Provided herein are a sidestream smoke remov-
al device and a control method thereof. The sidestream
smoke removal device according to some embodiments
of the present disclosure includes a housing in which a
smoking space is formed, an article insertion portion
which is disposed at one end of the housing and forms
an opening for insertion of a smoking article into the
smoking space, an elastic support portion which is con-
figured to support the smoking article inserted through
the article insertion portion, an ignition portion which is
configured to ignite the smoking article inserted into the
smoking space, and a sidestream smoke processing por-
tion which is configured to process sidestream smoke
generated from the smoking article inserted into the
smoking space. By elastically supporting an upstream
end of the smoking article, the elastic support portion
may improve support stability and ignition stability for the
smoking article.
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Description

[Technical Field]

[0001] The present disclosure relates to a sidestream
smoke removal device and a control method thereof, and
more particularly, to a sidestream smoke removal device
with improved support stability and ignition stability for a
smoking article and a control method performed in the
device.

[Background Art]

[0002] A sidestream smoke removal device is a kind
of smoking aid designed for the purpose of reducing hand
smell and removing (purifying) sidestream smoke. The
sidestream smoke removal device typically has a closed
smoking space and a sidestream smoke remover therein,
and users may insert a cigarette into the smoking space
inside the sidestream smoke removal device and smoke
the cigarette.
[0003] However, since cigarettes are usually elongat-
ed, a phenomenon in which an upstream portion of a
cigarette is shaken in the smoking space may frequently
occur, and this shaking phenomenon may cause a prob-
lem in that a smoking article is not ignited well.
[0004] In addition, most of the sidestream smoke re-
moval devices proposed so far are designed and manu-
factured to fit a cigarette of a specific length and thus are
not able to be universally used for cigarettes of various
lengths. Accordingly, a burden of having to purchase mul-
tiple sidestream smoke removal devices is put on the
users.

[Disclosure]

[Technical Problem]

[0005] Some embodiments of the present disclosure
are directed to providing a sidestream smoke removal
device with improved support stability and ignition stabil-
ity for a smoking article and a control method performed
in the device.
[0006] Objectives of the present disclosure are not lim-
ited to the above-mentioned objective, and other unmen-
tioned objectives should be clearly understood by those
of ordinary skill in the art to which the present disclosure
pertains from the description below.

[Technical Solution]

[0007] A sidestream smoke removal device according
to some embodiments of the present disclosure includes
a housing in which a smoking space is formed, an article
insertion portion which is disposed at one end of the hous-
ing and forms an opening for insertion of a smoking article
into the smoking space, an elastic support portion which
is disposed to elastically support an upstream end of the

smoking article as the smoking article is inserted through
the article insertion portion, an ignition portion which is
configured to ignite the smoking article inserted into the
smoking space, and a sidestream smoke processing por-
tion which is configured to process sidestream smoke
generated from the smoking article inserted into the
smoking space.
[0008] In some embodiments, the elastic support por-
tion may be disposed to be, from a stretched state, con-
tracted in a direction of insertion of the smoking article
as it supports the upstream end thereof.
[0009] In some embodiments, the ignition portion may
be coupled to the elastic support portion and disposed
to come in close contact with the upstream end of the
smoking article as the smoking article is inserted.
[0010] In some embodiments, the sidestream smoke
removal device may further include a support portion
which is disposed to support a side surface of the inserted
smoking article in the smoking space.
[0011] In some embodiments, the sidestream smoke
processing portion may include a filter structure config-
ured to filter the sidestream smoke and an exhaust fan
configured to exhaust the filtered sidestream smoke.
[0012] In some embodiments, a vent through which
outside air enters may be formed in the housing.
[0013] In some embodiments, the sidestream smoke
removal device may further include a temperature sensor
which is disposed to measure a temperature near a
downstream end of a smoking material portion constitut-
ing the inserted smoking article and a controller which is
configured to detect an end of smoking on the basis of
the temperature measured by the temperature sensor.
[0014] In some embodiments, a vent through which
outside air enters may be formed in the housing, the side-
stream smoke processing portion may include an ex-
haust fan configured to exhaust the sidestream smoke,
and the sidestream smoke removal device may further
include a controller configured to, in response to detect-
ing an end of smoking, close the vent and stop operation
of the exhaust fan.

[Advantageous Effects]

[0015] According to some embodiments of the present
disclosure, an elastic support portion capable of elasti-
cally supporting a smoking article inserted into a smoking
space can be disposed. Accordingly, support stability for
the smoking article can be improved, and since shaking
of the smoking article is prevented at the time of ignition,
ignition stability can also be improved.
[0016] Also, since the elastic support portion is config-
ured as an elastic body capable of stretching and con-
tracting in the longitudinal direction, smoking articles of
various lengths can be accommodated. Accordingly,
since a user does not have to purchase multiple side-
stream smoke removal devices, the user’s purchasing
costs can be reduced.
[0017] In addition, an ignition portion is coupled to the
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elastic support portion and may have a protruding shape.
Accordingly, as a smoking article is inserted, the ignition
portion can come in close contact with an upstream end
of the smoking article in a form passing therethrough,
and thus ignition stability and ignition performance can
be significantly improved.
[0018] In addition, since a support portion configured
to support a side surface of the smoking article is dis-
posed in the smoking space, the support stability for the
smoking article can be further improved.
[0019] In addition, a vent and an exhaust fan can be
appropriately controlled according to smoking progress,
and thus a user’s smoking satisfaction can be improved.
[0020] In addition, an automatic extinguishing function
can be performed upon detecting an end of smoking.
Accordingly, the risk of fire and burns due to the user’s
carelessness can be minimized.
[0021] The advantageous effects according to the
technical spirit of the present disclosure are not limited
to the above-mentioned advantageous effects, and other
unmentioned advantageous effects should be clearly un-
derstood by those of ordinary skill in the art from the de-
scription below.

[Description of Drawings]

[0022]

FIGS. 1 to 3 are exemplary views for describing a
sidestream smoke removal device according to
some embodiments of the present disclosure and
various modifications thereof.
FIGS. 4 and 5 are exemplary views for describing a
sidestream smoke removal device with improved
support stability and ignition stability according to a
first embodiment of the present disclosure.
FIG. 6 is an exemplary view for describing a side-
stream smoke removal device with improved support
stability and ignition stability according to a second
embodiment of the present disclosure.
FIG. 7 is an exemplary view for describing a side-
stream smoke removal device with improved support
stability and ignition stability according to a third em-
bodiment of the present disclosure.
FIG. 8 is an exemplary flowchart showing a control
method of a sidestream smoke removal device ac-
cording to some embodiments of the present disclo-
sure.
FIG. 9 is an exemplary flowchart showing a control
method of a sidestream smoke removal device ac-
cording to some other embodiments of the present
disclosure.
FIG. 10 is an exemplary view for describing a method
of determining the current smoking position accord-
ing to some embodiments of the present disclosure.

[Modes of the Invention]

[0023] Hereinafter, preferred embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. Advantages and
features of the present disclosure and methods of achiev-
ing the same should become clear with embodiments
described in detail below with reference to the accompa-
nying drawings. However, the technical spirit of the
present disclosure is not limited to the following embod-
iments and may be implemented in various different
forms. The embodiments make the technical spirit of the
present disclosure complete and are provided to com-
pletely inform those of ordinary skill in the art to which
the present disclosure pertains of the scope of the
present disclosure. The technical spirit of the present dis-
closure is defined only by the scope of the claims.
[0024] In assigning reference numerals to components
of each drawing, it should be noted that the same refer-
ence numerals are assigned to the same components
as much as possible even when the components are il-
lustrated in different drawings. Also, in describing the
present disclosure, when detailed description of a known
related configuration or function is deemed as having the
possibility of obscuring the gist of the present disclosure,
the detailed description thereof will be omitted.
[0025] Unless otherwise defined, all terms including
technical or scientific terms used herein have the same
meaning as commonly understood by those of ordinary
skill in the art to which the present disclosure pertains.
Terms defined in commonly used dictionaries should not
be construed in an idealized or overly formal sense un-
less expressly so defined herein. Terms used herein are
for describing the embodiments and are not intended to
limit the present disclosure. In this specification, a singu-
lar expression includes a plural expression unless the
context clearly indicates otherwise.
[0026] Also, in describing components of the present
disclosure, terms such as first, second, A, B, (a), and (b)
may be used. Such terms are only used for distinguishing
one component from another component, and the es-
sence, order, sequence, or the like of the corresponding
component is not limited by the terms. In a case in which
a certain component is described as being "connected,"
"coupled," or "linked" to another component, it should be
understood that, although the component may be directly
connected or linked to the other component, still another
component may also be "connected," "coupled," or
"linked" between the two components.
[0027] The terms "comprises" and/or "comprising"
used herein do not preclude the presence or addition of
one or more components, steps, operations, and/or de-
vices other than those mentioned.
[0028] First, some terms used in various embodiments
of the present disclosure will be clarified.
[0029] In the following embodiments, "smoking article"
may refer to any product that can be smoked or any prod-
uct that can provide a smoking experience, regardless
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of whether the product is based on tobacco, tobacco de-
rivatives, expanded tobacco, reconstituted tobacco, or
tobacco substitutes. For example, smoking articles may
include products that can be smoked, such as a cigarette,
a cigar, and a cigarillo.
[0030] In the following embodiments, "smoking mate-
rial" may refer to a material that generates smoke and/or
an aerosol or is used in smoking. For example, the smok-
ing material may include a tobacco material. For exam-
ple, the tobacco material may include pieces of tobacco
leaves, tobacco stems, and materials obtained by
processing the same. As a more specific example, the
tobacco material may include ground tobacco leaves,
ground reconstituted tobacco, expanded shredded to-
bacco, expanded tobacco midribs, reconstituted tobacco
leaves, and the like, but is not limited thereto.
[0031] In the following embodiments, "upstream" or
"upstream direction" may refer to a direction moving away
from an oral region of a user, and "downstream" or "down-
stream direction" may refer to a direction approaching
the oral region of the user. The terms "upstream" and
"downstream" may be used to describe relative positions
of components constituting a smoking article. For exam-
ple, in a smoking article 30 illustrated in FIG. 1 and so
on, a filter portion is disposed downstream or in a down-
stream direction of a smoking material portion, and the
smoking material portion is disposed upstream or in an
upstream direction of the filter portion.
[0032] In the following embodiments, "longitudinal di-
rection" may refer to a direction corresponding to a lon-
gitudinal axis of a smoking article.
[0033] In the following embodiments, "puff" refers to
inhalation by a user, and the inhalation may refer to a
situation in which a user draws smoke into his or her oral
cavity, nasal cavity, or lungs through the mouth or nose.
[0034] Hereinafter, various embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings.
[0035] FIG. 1 is an exemplary view for describing the
structure of a sidestream smoke removal device 1 ac-
cording to some embodiments of the present disclosure.
In particular, the drawings such as FIG. 1 illustrate a state
in which the smoking article 30 is inserted into the side-
stream smoke removal device 1.
[0036] As illustrated in FIG. 1, the sidestream smoke
removal device 1 may include a housing 11, an article
insertion portion 12, a back cover 13, an insulating portion
14, a temperature sensor 20, an ignition portion 15, a
sidestream smoke processing portion 16, a mesh 17, a
display 19, and a controller 18. However, only the com-
ponents relating to the embodiment of the present dis-
closure are illustrated in FIG. 1. Therefore, those of or-
dinary skill in the art to which the present disclosure per-
tains should understand that the sidestream smoke re-
moval device 1 may further include general-purpose
components other than the components illustrated in
FIG. 1. For example, the sidestream smoke removal de-
vice 1 may further include a battery (not illustrated) con-

figured to supply power to electrical components (e.g.,
the controller 18, the display 19, etc.). Also, some of the
components illustrated in FIG. 1 may not be essential
components of the sidestream smoke removal device 1.
That is, the sidestream smoke removal device 1 may also
be implemented in a form in which some of the compo-
nents illustrated in FIG. 1 are omitted. For example, the
sidestream smoke removal device 1 may be implement-
ed in a form in which components such as the tempera-
ture sensor 20 and the display 19 are omitted. Hereinaf-
ter, each component of the sidestream smoke removal
device 1 will be described.
[0037] The housing 11 may form a smoking space in-
side the sidestream smoke removal device 1 and may
form at least a portion of an exterior of the sidestream
smoke removal device 1. FIG. 1 illustrates the housing
11 as referring to a sidewall of the sidestream smoke
removal device 1, but the housing 11 may also refer to
the entire exterior-forming structure including the article
insertion portion 12, the back cover 13, and the insulating
portion 14. In order to ensure the durability of the side-
stream smoke removal device 1 and minimize the risk of
damage thereto, the housing 11 may be made of a sturdy
material.
[0038] In some embodiments, a vent 111 may be
formed in the housing 11 to allow outside air to smoothly
enter the smoking space. By allowing the outside air to
enter during smoking, the vent 111 may promote com-
bustion of the smoking article 30, and accordingly, a
smoking function of the sidestream smoke removal de-
vice 1 may be significantly improved. FIG. 1 illustrates
an example in which a single vent 111 is formed in the
housing 11, but the number of vents 111 may also be
plural. In addition, positions at which vents 111 are
formed, sizes of the vents, intervals between the vents,
etc. may also be designed in various ways. The open-
ing/closing of the vent 111 and/or a degree of open-
ing/closing thereof may be controlled by the controller
18. This will be described below with reference to FIG. 8.
[0039] Next, the article insertion portion 12 may be dis-
posed at one end (e.g., an upper end) of the housing 11
and form an opening for insertion of the smoking article
30. A user may insert the smoking article 30 into the
smoking space inside the sidestream smoke removal de-
vice 1 through the article insertion portion 12. In order to
block the heat inside the smoking space from being re-
leased to the outside, the article insertion portion 12 may
be made of an insulating material. Also, in order to pre-
vent shaking of the inserted smoking article 30, the article
insertion portion 12 may have a holder structure that can
hold the smoking article 30.
[0040] In some embodiments, the article insertion por-
tion 12 may have a structure in which it is possible to
adjust the size of the opening. For example, the article
insertion portion 12 may have a structure that allows the
opening to be tightened or loosely expanded through
manual operation. As another example, the article inser-
tion portion 12 may also be configured to automatically
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tighten the opening to fit the smoking article 30. As a
more specific example, the article insertion portion 12
may be controlled by the controller 18, and the controller
18 may control the opening of the article insertion portion
12 to be tightened upon a sensor detecting insertion of
the smoking article 30 or upon reception of a user input
(e.g., a push on a button). According to the present em-
bodiment, since the size of the opening is adjusted to fit
the smoking article 30, shaking of the smoking article 30
may be prevented, and support stability for the smoking
article 30 may be improved. Further, since it becomes
possible to insert smoking articles of various sizes, usa-
bility of the sidestream smoke removal device 1 may also
be improved.
[0041] The smoking article 30 may consist of a filter
portion which is disposed at a downstream portion and
a smoking material portion which abuts an upstream end
of the filter portion. However, a detailed structure of the
smoking article 30 may be modified in various ways. The
filter portion may include a filter material that can filter
smoke, and the smoking material portion may include a
smoking material. Examples of the smoking article 30
may include a combustion-type cigarette, but the smok-
ing article 30 is not limited thereto and may be any article
which generates sidestream smoke during smoking.
[0042] Next, the back cover 13 may be disposed at the
other end (e.g., a lower end) of the housing 11 and serve
as a cover of the sidestream smoke removal device 1. A
gas discharge path may be formed in the back cover 13
to allow sidestream smoke processed (purified) through
the sidestream smoke processing portion 16 to be dis-
charged to the outside. For example, a gas discharge
path such a fine hole may be formed in the back cover 13.
[0043] Next, the insulating portion 14 may be made of
a material having low thermal conductivity and block the
heat inside the smoking space from being released to
the outside. By being disposed on an outer surface of
the housing 11, the insulating portion 14 may serve to
prevent the risk of burns due to internal heat when the
user’s body comes in contact with the sidestream smoke
removal device 1 (e.g., when the user grips the device 1
for smoking).
[0044] Next, the temperature sensor 20 may be dis-
posed inside the smoking space and measure the tem-
perature of the smoking article 30 inserted into the smok-
ing space. The number of temperature sensors 20, the
shape of temperature sensors 20, positions at which tem-
perature sensors 20 are disposed, intervals at which tem-
perature sensors 20 are disposed, etc. may be designed
in various ways and may vary according to the embodi-
ment.
[0045] In some embodiments, as illustrated in FIG. 1,
the temperature sensor 20 may be disposed to measure
the temperature near a downstream end of the smoking
material portion. In this case, whether smoking has end-
ed may be accurately determined using only the temper-
ature sensor 20 without an additional monitoring module.
This may be understood as using the fact that smoking

usually ends upon complete combustion of the smoking
material portion. For example, the controller 18 may de-
termine that smoking has ended when the temperature
measured by the temperature sensor 20 is a reference
value or more (e.g., when the current smoking position
reaches the downstream end of the smoking material
portion) or when the temperature measured by the tem-
perature sensor 20 increases and then decreases to less
than the reference value (e.g., when combustion power
weakens at the downstream end of the smoking material
portion).
[0046] In some other embodiments, a plurality of tem-
perature sensors 20 may be disposed at different posi-
tions inside the smoking space. For example, as illustrat-
ed in FIG. 2, a plurality of temperature sensors 20-1 and
20-2 may be disposed in the longitudinal direction of the
smoking article 30. Alternatively, the plurality of temper-
ature sensors 20 may be disposed at positions facing
each other. FIG. 2 illustrates an example in which the
two temperature sensors 20-1 and 20-2 are disposed,
but the number of temperature sensors 20 may also be
three or more. Here, the intervals at which the tempera-
ture sensors 20 are disposed may be the same or differ-
ent. When the plurality of temperature sensors 20 are
used, smoking progress (e.g., the extent to which the
smoking article 30 is smoked) may be more accurately
monitored, and various pieces of monitoring information
may be obtained as follows.
[0047] In some examples, the start of smoking may be
detected (determined) through the temperature sensor
(e.g., 20-2) disposed near the upstream end of the smok-
ing material portion. For example, the controller 18 may
determine that smoking has started when the tempera-
ture measured by the temperature sensor (e.g., 20-2) is
a reference value or more.
[0048] In some examples, temperatures measured by
the plurality of temperature sensors (e.g., 20-1 and 20-2)
disposed in the longitudinal direction may be compared
to determine the extent to which the smoking article 30
is smoked (e.g., the current smoking (combustion) posi-
tion). This example will be described in more detail below
with reference to FIGS. 9 and 10.
[0049] In some examples, the plurality of temperature
sensors 20 may be disposed at positions facing each
other with respect to the inserted smoking article 30 or
may be disposed in the circumferential direction of the
smoking article 30 inside the smoking space (for exam-
ple, four temperature sensors 20 may be disposed at 90°
intervals). In this case, temperatures measured by the
plurality of temperature sensors 20 may be compared to
determine the extent to which the smoking article 30 is
tilted (shaken). For example, when a temperature meas-
ured by a specific temperature sensor is higher than a
temperature measured by another temperature sensor,
the controller 18 may determine that the inserted smoking
article 30 is tilted in a direction toward the specific tem-
perature sensor. Alternatively, when temperatures
measured by the plurality of temperature sensors 20 fluc-
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tuate by a reference value or more, the controller 18 may
determine that the inserted smoking article 30 is shaking.
[0050] In still some other embodiments, a temperature
sensor 20 having an elongated body may be disposed
in the smoking space. For example, the elongated tem-
perature sensor 20 may be disposed in the longitudinal
direction of the smoking article 30. The temperature sen-
sor 20 according to the present embodiment may be im-
plemented so that a first portion of the elongated body
measures the temperature of a first corresponding por-
tion of the smoking material portion constituting the
smoking article 30, and a second portion measures the
temperature of a second corresponding portion of the
smoking material portion. A specific implementation
method may vary. In this case, smoking progress may
be monitored on the basis of a temperature measured
by a specific portion of the elongated body. For example,
the controller 18 may compare temperatures measured
by different portions of the elongated body and determine
the extent to which the smoking article 30 is smoked.
[0051] In yet some other embodiments, the tempera-
ture sensor 20 may be disposed on the basis of combi-
nations of the above-described embodiments.
[0052] Next, the ignition portion 15 may be disposed
inside the smoking space and ignite the smoking article
30 inserted into the smoking space. The ignition portion
15 may be controlled by the controller 18 or may perform
an ignition function due to manual operation by a user.
The number of ignition portions 15, the shape of ignition
portions 15, the arrangement form thereof, etc. may be
designed in various ways and may vary according to the
embodiment.
[0053] In some embodiments, the ignition portion 15
may be disposed at a fixed position. Specifically, as il-
lustrated in FIG. 1 and so on, the ignition portion 15 may
be disposed to ignite the vicinity of the upstream end of
the inserted smoking article 30. In this case, the structure
of the sidestream smoke removal device 1 may be sim-
plified, and thus a defect rate during manufacture may
be minimized.
[0054] In some other embodiments, the ignition portion
15 may be designed and implemented to be movable. A
specific implementation method may vary. For example,
the ignition portion 15 may be implemented to move in
the longitudinal direction due to manual operation by a
user or control by the controller 18. In some examples,
the controller 18 may, in response to detecting the inser-
tion of the smoking article 30, move the ignition portion
15 to the upstream end of the smoking article 30. Accord-
ing to the present embodiment, since it becomes possible
to universally apply the sidestream smoke removal de-
vice 1 to smoking articles of various lengths, the usability
of the sidestream smoke removal device 1 may be sig-
nificantly improved.
[0055] Next, the sidestream smoke processing portion
16 may be disposed inside the smoking space and per-
form various processes for sidestream smoke generated
from the inserted smoking article 30. For example, the

sidestream smoke processing portion 16 may be dis-
posed between the inserted smoking article 30 and the
back cover 13 and perform a purification function for the
sidestream smoke. Also, the sidestream smoke process-
ing portion 16 may further perform an exhaust function
that allows the purified sidestream smoke to be easily
discharged to the outside. However, a detailed structure
and an operation method of the sidestream smoke
processing portion 16 may be designed in various ways
and may vary according to the embodiment.
[0056] In some embodiments, as illustrated, the side-
stream smoke processing portion 16 may be configured
to include a filter structure 161 and an exhaust fan 162.
The filter structure 161 may perform a purification func-
tion for the sidestream smoke, and the exhaust fan 162
may perform an exhaust function for the sidestream
smoke. For example, the exhaust fan 162 may suction
the sidestream smoke toward the filter structure 161
through rotation and allow the sidestream smoke that
has passed through the filter structure 161 to be smoothly
discharged to the outside. The operation of the exhaust
fan 162 may be controlled by the controller 18. This will
be described below with reference to FIG. 8 and so on.
[0057] Next, the mesh 17 may be disposed between
the sidestream smoke processing portion 16 and the
back cover 13 and serve as a safety net. For example,
the mesh 17 may prevent a specific object (e.g., some
pieces of the filter portion 161, etc.) inside the smoking
space from being detached toward the back cover 13.
[0058] Next, the display 19 may be disposed on an
outer surface of the housing 11 to display various pieces
of information according to control by the controller 18.
For example, the display 19 may display smoking
progress information, device information, smoking histo-
ry information, user information, and the like. Here, ex-
amples of the smoking progress information may include
information on smoking progress (e.g., any information
related to smoking progress such as the extent to which
the smoking article 30 is smoked, the current smoking
position, the number of remaining puffs, smoking time,
remaining smoking time, etc.) and puff information (e.g.,
any information related to puff events such as a puff
number, a puff length, a puff interval, a puff intensity,
whether puffs are performed, etc.), but the smoking
progress information is not limited thereto. Examples of
the device information may include information such as
a power state, whether a failure has occurred, and a bat-
tery state (e.g., a battery level, whether charging is need-
ed, etc.), but the device information is not limited thereto.
The smoking history information may include the cumu-
lative number of cigarettes smoked but is not limited
thereto.
[0059] The display 19 may include a visual display
means such as a light emitting diode (LED) display and
thus visually display the various pieces of information.
However, a specific display means may vary.
[0060] Next, the controller 18 may control the overall
operation of the sidestream smoke removal device 1. For
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example, the controller 18 may control the operation of
the exhaust fan 162, control the operation of the display
19, and also control the operation of other components
included in the sidestream smoke removal device 1. In
addition, the controller 18 may determine smoking
progress of the smoking article 30 and may check a state
of each of the components of the sidestream smoke re-
moval device 1 to determine whether the sidestream
smoke removal device 1 is in an operable state. A specific
operation method of the controller 18 will be described
in detail below with reference to FIGS. 8 to 10.
[0061] The controller 18 may be implemented with at
least one processor. The processor may also be imple-
mented with an array of a plurality of logic gates or im-
plemented with a combination of a general-purpose mi-
croprocessor and a memory which stores a program that
may be executed by the microprocessor. Also, those of
ordinary skill in the art to which the present disclosure
pertains should clearly understand that the controller 18
may also be implemented with other forms of hardware.
[0062] FIG. 1 illustrates the controller 18 as being dis-
posed outside the housing 11 of the sidestream smoke
removal device 1, but this is only for convenience of un-
derstanding, and the position at which the controller 18
is disposed may vary. For example, in order to prevent
a failure due to external impact, the controller 18 may be
disposed at a specific position inside the housing 11.
[0063] Meanwhile, in some embodiments of the
present disclosure, the sidestream smoke removal de-
vice 1 may further include a module configured to provide
aural and/or tactual outputs. For example, the sidestream
smoke removal device 1 may further include a speaker,
a vibration module, etc. In this case, the controller 18
may further use these modules to provide various pieces
of information to the user.
[0064] Also, in some embodiments of the present dis-
closure, as illustrated in FIG. 3, a cutting portion 23 may
be further disposed in the smoking space. By cutting the
smoking article 30, which is undergoing combustion, to
prevent further combustion, the cutting portion 23 may
provide a safe extinguishing function at a point in time
desired by the user and may minimize the risk of burns
that may occur due to carelessness of the user (e.g., the
risk of burns due to carelessness when directly extin-
guishing the smoking article 30) and the risk of fire. How-
ever, an implementation method of the cutting portion 23
may be designed in various other ways.
[0065] In some examples, the cutting portion 23 may
be disposed at a fixed position and configured to cut a
specific portion of the inserted smoking article 30. For
example, the cutting portion 23 may be disposed to be
fixed at a position at which the cutting portion 23 is able
to cut between the filter portion and the smoking material
portion. In this case, a safe extinguishing function may
be ensured regardless of the current smoking (combus-
tion) position of the smoking article 30, and the structure
of the sidestream smoke removal device 1 may be sim-
plified.

[0066] In some other examples, the cutting portion 23
may be configured to be movable. For example, the cut-
ting portion 23 may be configured to be moved due to an
external force (manual operation) by the user or config-
ured to be moved due to control by the controller 18. As
a more specific example, by the controller 18, the cutting
portion 23 may be automatically moved to the vicinity of
the current smoking (combustion) position of the smoking
article 30. Refer to the description of FIG. 10 for a method
in which the controller 18 determines the current smoking
(combustion) position of the smoking article 30.
[0067] Also, in some examples, the cutting portion 23
may be operated due to the user pressing a push-type
button (not illustrated) provided on an outer surface of
the housing 11, the user twisting the housing 11, or the
user stretching or contracting the housing 11 in the lon-
gitudinal direction. The cutting portion 23 may have a
structure that mechanically interlocks with the housing
11 to operate due to the above-listed operations, or the
above-listed operations may cause the controller 18 to
operate the cutting portion 23.
[0068] The structure of the sidestream smoke removal
device 1 according to some embodiments of the present
disclosure and various modifications thereof have been
described above with reference to FIGS. 1 to 3. According
to the above description, smoking progress information
may be provided through the plurality of temperature sen-
sors 20 and the display 19, and a safe extinguishing func-
tion may be provided through the cutting portion 23. Ac-
cordingly, ease of use and safety of the sidestream
smoke removal device 1 may be improved.
[0069] However, in the case of the sidestream smoke
removal device 1 illustrated in FIGS. 1 to 3, since only
the downstream portion of the smoking article 30 is able
to be supported by the article insertion portion 12, the
smoking article 30 may shake during smoking, and when
the smoking article 30 shakes during ignition, ignition sta-
bility may be decreased. Hereinafter, a sidestream
smoke removal device 1 designed to address these prob-
lems will be described with reference to FIG. 4 and so
on. For clarity of the present disclosure, description of
contents overlapping with those related to FIGS. 1 to 3
will be omitted, and description will be continued focusing
on differences therefrom.
[0070] FIGS. 4 and 5 are exemplary views for describ-
ing a sidestream smoke removal device 1 with improved
support stability and ignition stability according to a first
embodiment of the present disclosure.
[0071] As illustrated in FIGS. 4 and 5, the sidestream
smoke removal device 1 according to the first embodi-
ment may include an elastic support portion 21 disposed
to elastically support the upstream end of the inserted
smoking article 30. The elastic support portion 21 may
include an elastic body that is able to stretch and contract,
such as a spring, and may be disposed to be contracted
in a direction of insertion of the smoking article 30 as the
smoking article 30 is inserted. For example, the elastic
support portion 21 may be disposed in the longitudinal
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direction inside the smoking space and may be contract-
ed due to an insertion force of the smoking article 30,
thus supporting the smoking article 30. Accordingly, sup-
port stability and ignition stability for the smoking article
30 may be improved.
[0072] Whether the ignition portion 15 and the elastic
support portion 21 are coupled and/or the arrangement
form thereof may be designed in various ways.
[0073] In some examples, as illustrated, the ignition
portion 15 may be coupled to the elastic support portion
21 and may be disposed to come in close contact with
the upstream end of the smoking article 30 as the smok-
ing article 30 is inserted. In this case, since the ignition
portion 15 performs an ignition function while supporting
the upstream end of the smoking article 30 together with
the elastic support portion 21, ignition stability may be
further improved. Further, since ignition occurs in a state
in which the ignition portion 15 is in close contact with
the upstream end of the smoking article 30, ignition per-
formance may also be improved.
[0074] In the above-described example, a portion of
the ignition portion 15 that comes in close contact with
the upstream end of the smoking article 30 may be
formed in a sharp protruding shape (e.g., the shape of a
needle). In this case, since the ignition portion 15 passes
through the upstream end of the smoking article 30 as
the smoking article 30 is inserted, the smoking article 30
may be supported more strongly at the time of ignition.
Of course, accordingly, the support stability and ignition
stability of the sidestream smoke removal device 1 may
be further improved.
[0075] In some other examples, the ignition portion 15
may be disposed at a position different from a position
of the elastic support portion 21 and may be implemented
to be movable. In this case, the smoking article 30 may
be supported through the elastic support portion 21, and
the ignition portion 15 may be manually or automatically
moved to the vicinity of the upstream end of the smoking
article 30 to perform an ignition function.
[0076] Meanwhile, although not illustrated in FIG. 4, a
structure configured to, after the elastic support portion
21 is contracted due to insertion of the smoking article
30, prevent the elastic support portion 21 from re-stretch-
ing due to an elastic force may be adopted by the side-
stream smoke removal device 1, and such a structure
may be implemented in various ways.
[0077] According to the above description, support sta-
bility and ignition stability for the smoking article 30 may
be improved through the elastic support portion 21. Also,
since the elastic support portion 21 is disposed to be
stretchable and contractible in the longitudinal direction,
smoking articles 30 of various lengths may be stably ac-
commodated in the smoking space. For example, as il-
lustrated in FIGS. 4 and 5, both a smoking article 30 of
a first length L1 and a smoking article 30 of a second
length L2 (L1>L2) may be stably accommodated in the
smoking space through the elastic support portion 21.
Accordingly, since there is no need to manufacture mul-

tiple sidestream smoke removal devices for smoking ar-
ticles 30 of different lengths, manufacturing costs may
be reduced, and the users’ device purchasing costs may
also be reduced.
[0078] Hereinafter, a sidestream smoke removal de-
vice 1 with improved support stability and ignition stability
according to a second embodiment of the present dis-
closure will be described with reference to FIG. 6.
[0079] FIG. 6 is an exemplary view for describing the
sidestream smoke removal device 1 with improved sup-
port stability and ignition stability according to the second
embodiment of the present disclosure.
[0080] As illustrated in FIG. 6, in the present embodi-
ment, the elastic support portion 21 may be disposed to
be perpendicular to the longitudinal direction (direction
of insertion) of the smoking article 30. That is, when the
smoking article 30 is inserted in the longitudinal direction
of the sidestream smoke removal device 1, the elastic
support portion 21 may be disposed in a horizontal di-
rection. Also, the ignition portion 15 may be coupled to
the elastic support portion 21 and may come in close
contact with the upstream end of the smoking article 30
as the smoking article 30 is inserted. Even in this case,
since the elastic support portion 21 may support the
smoking article 30, support stability and ignition stability
may be improved.
[0081] As in the previous embodiment, a portion of the
ignition portion 15 that comes in close contact with the
upstream end of the smoking article 30 may be formed
in a protruding shape, and in this case, support stability
and ignition stability may be further improved.
[0082] Hereinafter, a sidestream smoke removal de-
vice 1 with improved support stability and ignition stability
according to a third embodiment of the present disclosure
will be described with reference to FIG. 7.
[0083] FIG. 7 is an exemplary view for describing the
sidestream smoke removal device 1 with improved sup-
port stability and ignition stability according to the third
embodiment of the present disclosure.
[0084] As illustrated in FIG. 7, in the present embodi-
ment, a support portion 22 configured to support a side
surface of the smoking article 30 may be further disposed
inside the smoking space of the sidestream smoke re-
moval device 1. For example, as illustrated, a plurality of
support portions 22 may be disposed to support a side
surface at a first point and a side surface at a second
point of the smoking article 30. In order to support a spe-
cific point of the smoking article 30, a plurality of support
portions 22 may be disposed in the circumferential direc-
tion of the smoking article 30 (for example, four support
portions 22 may be disposed at 90° intervals), or a single
support portion 22 formed in a ring shape may be dis-
posed. In this way, the number of support portions 22,
the arrangement form thereof, the shape thereof, etc.
may be designed and implemented in various ways.
[0085] When the support portion 22 supports a side
surface of the smoking article 30, support stability for the
smoking article 30 may be continuously ensured even
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during smoking. Specifically, the elastic support portion
21 may support the smoking article 30 until an early stage
of smoking, but a support ability thereof may weaken as
smoking progresses. This is because the length of the
smoking article 30 gradually shortens due to smoking. In
this case, when the support portion 22 is disposed at an
appropriate position, the smoking article 30 may be stably
supported until the end of smoking. Of course, when the
support portion 22 is disposed, support stability at an
early stage of smoking may also be further improved.
[0086] Meanwhile, FIG. 7 illustrates an examples in
which the elastic support portion 21 is disposed in the
longitudinal direction, but in some cases, the elastic sup-
port portion 21 may be omitted or may be disposed to be
perpendicular to the longitudinal direction.
[0087] The sidestream smoke removal device 1 with
improved support stability and ignition stability according
to some embodiments of the present disclosure has been
described above with reference to FIGS. 4 to 7. According
to the above description, since the elastic support portion
21, which is able to elastically support the smoking article
30 inserted into the smoking space, is disposed, support
stability for the smoking article 30 may be improved. Also,
since shaking of the smoking article 30 is prevented dur-
ing ignition, ignition stability may also be improved. Also,
since the support portion 22 configured to support a side
surface of the smoking article 30 is further disposed in-
side the smoking space, support stability for the smoking
article 30 may be further improved.
[0088] Hereinafter, a control method according to
some embodiments of the present disclosure will be de-
scribed with reference to FIG. 8 and so on.
[0089] Each step of the control method which will be
described below may be performed by the controller
(e.g., 18) of the sidestream smoke removal device (e.g.,
1). Also, each step of the control method may be imple-
mented with one or more instructions executed by the
controller. The control method is applicable to various
types of sidestream smoke removal devices, but for con-
venience of understanding, description will be continued
assuming that the control method is performed by the
sidestream smoke removal device 1 illustrated in FIGS.
1 to 7. Therefore, in the following description, when the
subject of a specific operation is omitted, the specific op-
eration may be understood as being performed by the
controller 18 of the illustrated device 1.
[0090] FIG. 8 is an exemplary flowchart showing a con-
trol method according to some embodiments of the
present disclosure. However, this is only a preferred em-
bodiment for achieving the objectives of the present dis-
closure, and, of course, some steps may be added or
omitted as necessary.
[0091] As illustrated in FIG. 8, the control method may
begin by detecting the start of smoking (S10). In this step,
a method of detecting the start of smoking may vary.
[0092] In some embodiments, the controller 18 may
detect the start of smoking through a user input (e.g., an
input on a button, etc.) operating the ignition portion 15.

Alternatively, the controller 18 may recognize the start of
smoking through a user input (e.g., an input on a button,
etc.) requesting to start smoking and may operate the
ignition portion 15.
[0093] In some other embodiments, the controller 18
may detect the start of smoking in response to determin-
ing that a temperature measured by the temperature sen-
sor 20 is a reference value or more. Here, for example,
the temperature sensor 20 may be disposed to measure
the temperature near the upstream end of the smoking
article 30 inside the smoking space.
[0094] In step S20, in response to detecting the start
of smoking, the controller 18 may open (e.g., partially
open or completely open) the vent 111. This is because
outside air that enters through the vent 111 may promote
combustion of the smoking article 30. Also, the controller
18 may operate the exhaust fan 162. This is because,
as the exhaust fan 162 operates, sidestream smoke gen-
erated during smoking may be smoothly exhausted.
[0095] Meanwhile, according to some embodiments of
the present disclosure, the controller 18 may perform
control of the vent 111 and the exhaust fan 162 on the
basis of puff events of the user during smoking. However,
a specific control method thereof may vary.
[0096] In some examples, the controller 18 may adjust
a degree of opening/closing of the vent 111 on the basis
of puff events. Specifically, the controller 18 may make
the vent 111 more open when puffs are performed and
make the vent 111 less open when puffs are not per-
formed. In this case, outside air may more smoothly enter
while puffs are performed, and thus combustion of the
smoking article 30 may be further promoted. Also, a prob-
lem in that unpurified sidestream smoke leaks through
the vent 111 while puffs are not performed may be alle-
viated. For reference, while puffs are performed, since a
lot of sidestream smoke is not generated and an air flow
path through which gas enters is formed through the vent
111, leaking of sidestream smoke may not occur even
when the vent 111 is opened.
[0097] In some other examples, the controller 18 may
operate (rotate) the exhaust fan 162 in a reverse direction
while puffs are performed and may operate (rotate) the
exhaust fan 162 in a forward direction while puffs are not
performed. Here, the forward direction may refer to a
rotational direction that causes sidestream smoke to be
suctioned toward the filter structure 161, and the reverse
direction may refer to the opposite rotational direction. In
this case, while puffs are performed, an air flow may be
concentrated toward the upstream end of the smoking
article 30 and combustion may be promoted, and while
puffs are not performed, sidestream smoke may be suc-
tioned toward the filter structure 161 and smoothly ex-
hausted.
[0098] In still some other examples, the controller 18
may adjust the degree of opening/closing of the vent 111
and/or the rotational speed of the exhaust fan 162 on the
basis of information on puff events (e.g., a puff intensity,
a puff interval, a puff length, etc.). For example, in a case
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in which the puff intensity increases, the puff length in-
creases, or the puff interval decreases, the controller 18
may make the vent 111 more open. In the opposite case,
the controller 18 may make the vent 111 less open. This
is because the puff intensity is likely to increase when
combustion of the smoking article 30 is not smoothly per-
formed. Alternatively, in the case in which the puff inten-
sity increases, the puff length increases, or the puff in-
terval decreases, the controller 18 may increase the ro-
tational speed of the exhaust fan 162 while puffs are per-
formed (that is, increase the rotational speed thereof in
the reverse direction). In the opposite case, the controller
18 may decrease the rotational speed of the exhaust fan
162.
[0099] In yet some other examples, the controller 18
may perform control on the basis of combinations of the
above-described examples.
[0100] In the previous embodiments, a method in
which the controller 18 detects a puff may vary. For ex-
ample, the controller 18 may detect a puff on the basis
of a change in temperature measured by the temperature
sensor 20. Specifically, when a degree of temperature
change is a reference value or more (e.g., when com-
bustion temperature of the smoking article 30 instanta-
neously increases), the controller 18 may recognize that
a puff is generated. This may be understood as using a
phenomenon in which combustion is accelerated at the
upstream end of the smoking article 30 while puffs are
generated. Also, the controller 18 may determine a puff
intensity on the basis of a degree of temperature change.
For example, the controller 18 may determine the puff
intensity to be higher as the degree of temperature
change is higher and determine the puff intensity to be
lower as the degree of temperature change is lower.
[0101] In step S30, the controller 18 may detect the
end of smoking. In this step, the controller 18 may detect
the end of smoking using various methods, and the meth-
od may vary according to the embodiment.
[0102] In some embodiments, the controller 18 may
detect the end of smoking on the basis of a temperature
measured by the temperature sensor 20. Here, for ex-
ample, the temperature sensor 20 may be disposed near
the downstream end of the smoking material portion of
the smoking article 30. For example, when the temper-
ature measured by the temperature sensor 20 is a refer-
ence value or more or the measured temperature in-
creases and then decreases, the controller 18 may de-
termine that smoking has ended.
[0103] In some other embodiments, the controller 18
may detect the end of smoking on the basis of puff events,
the time elapsed after the start of smoking, and the like.
For example, when a predetermined amount of time has
elapsed after the start of smoking, a puff number is a
reference value or more, or a puff has not been detected
for a predetermined amount of time or more after a pre-
vious puff, the controller 18 may determine that smoking
has ended.
[0104] In still some other embodiments, smoking ter-

mination conditions may be set. For example, smoking
termination conditions may be set on the basis of a puff
number, the time elapsed after the start of smoking, and
the like. In this case, in response to predetermined smok-
ing termination conditions being satisfied, the controller
18 may determine to end smoking.
[0105] In step S40, in response to detecting the end of
smoking, the controller 18 may perform an automatic ex-
tinguishing function. In this step, a method in which the
controller 18 performs the automatic extinguishing func-
tion may vary.
[0106] In some embodiments, the controller 18 may
close the vent 111 and stop operation of the exhaust fan
162. In this case, since outside air stops entering due to
closing of the vent 111, the smoking article 30 may be
naturally extinguished due to lack of oxygen.
[0107] In some other embodiments, the controller 18
may close the vent 111 and operate the exhaust fan 162
for a predetermined amount of time and then stop the
operation or continuously operate the exhaust fan 162.
In this case, since outside air stops entering due to clos-
ing of the vent 111, and inside air is exhausted to the
outside through the exhaust fan 162, the smoking article
30 may be naturally extinguished.
[0108] In still some other embodiments, the controller
18 may perform the automatic extinguishing function by
operating the cutting portion 23.
[0109] In yet some other embodiments, the controller
18 may perform the automatic extinguishing function on
the basis of combinations of the above-described em-
bodiments. For example, the controller 18 may perform
the automatic extinguishing function through a first ex-
tinguishing process of closing the vent 111 and stopping
operation of the exhaust fan 162 and a second extin-
guishing process of cutting the inserted smoking article
30 through the cutting portion 23. Here, the first extin-
guishing process and the second extinguishing process
may be performed in any order.
[0110] Meanwhile, according to some embodiments of
the present disclosure, in response to detecting the end
of smoking, the controller 18 may operate the exhaust
fan 162 in the forward direction (that is, the suctioning
direction) for a predetermined amount of time. In this
case, since smoking by-products such as cigarette ash
gather near the filter structure 161 due to the exhaust fan
162, the inside of the sidestream smoke removal device
1 may be cleaned more easily. In some examples, the
controller 18 may also adjust the rotational speed of the
exhaust fan 162 on the basis of the extent to which the
smoking article 30 is burned. For example, when the
smoking article 30 is completely burned, since the
amount of by-products is large, the controller 18 may
rotate the exhaust fan 162 at a higher speed. In the op-
posite case, the controller 18 may rotate the exhaust fan
162 at a lower speed. The extent to which the smoking
article 30 is burned may be determined on the basis of
a puff number, the time elapsed after the start of smoking,
the current smoking position (see FIG. 10), and the like.
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[0111] The control method according to some embod-
iments of the present disclosure has been described
above with reference to FIG. 8. According to the above-
described method, since the vent 111 and the exhaust
fan 162 may be appropriately controlled according to
smoking progress, a user’s satisfaction with the device
may be improved. Also, since the automatic extinguish-
ing function is performed upon the end of smoking, the
risk of fire and burns due to the user’s carelessness may
be minimized.
[0112] Hereinafter, a control method according to
some other embodiments of the present disclosure will
be described with reference to FIG. 9. However, for clarity
of the present disclosure, description of contents over-
lapping with those related to the control method illustrat-
ed in FIG. 8 will be omitted.
[0113] FIG. 9 is an exemplary flowchart showing the
control method according to some other embodiments
of the present disclosure. However, this is only a pre-
ferred embodiment for achieving the objectives of the
present disclosure, and, of course, some steps may be
added or omitted as necessary.
[0114] As illustrated in FIG. 9, the control method may
begin by detecting the start of smoking (S110). In this
step, the controller 18 may display an indicator indicating
the start of smoking on the display 19. For additional de-
scription of this step, refer to step S10 described above
with reference to FIG. 8.
[0115] In step S120, the controller 18 may monitor
smoking progress. Here, smoking progress may include
any situation related to smoking such as the extent to
which the smoking article 30 is smoked, puff events, and
the like.
[0116] In some embodiments, the controller 18 may
compare temperatures measured by a plurality of tem-
perature sensors 20 disposed at different positions to
accurately determine the extent to which the smoking
article 30 is smoked (or the current smoking (combustion)
position thereof). Specifically, let’s assume that, as illus-
trated in FIG. 10, a plurality of temperature sensors 20-1,
20-2, and 20-3 are disposed in the longitudinal direction
in the smoking space inside the sidestream smoke re-
moval device 1. Then, the controller 18 may compare
temperatures measured by a first temperature sensor
20-1, a second temperature sensor 20-2, and a third tem-
perature sensor 20-3 to determine the current smoking
position of the smoking article 30 and the extent to which
the smoking article 30 is smoked. For example, in a case
in which the temperature measured by the first temper-
ature sensor 20-1 is the lowest, the temperature meas-
ured by the second temperature sensor 20-2 is lower
than the temperature measured by the third temperature
sensor 20-3, and the temperature measured by the third
temperature sensor 20-3 is the highest, the controller 18
may determine that the current smoking position of the
smoking article 30 is between the second temperature
sensor 20-2 and the third temperature sensor 20-3 and
closer to the third temperature sensor 20-3. Here, the

controller 18 may determine that the larger the temper-
ature difference between the second temperature sensor
20-2 and the third temperature sensor 20-3, the closer
the current smoking position of the smoking article 30 is
to the third temperature sensor 20-3.
[0117] In step S130, the controller 18 may display mon-
itoring information through the display 19. However,
types of monitoring information and a specific display
method therefor may vary.
[0118] In some embodiments, the controller 18 may
display, through the display 19, information related to the
extent to which the smoking article 30 is smoked. For
example, the controller 18 may display an indicator (e.g.,
a cigarette-shaped object) indicating the smoking article
30 (or the extent to which the smoking article 30 is
smoked) and may control the display 19 to reduce the
length of the indicator as smoking is performed. As an-
other example, the controller 18 may display, through the
display 19, a display area (e.g., LED lighting areas/sec-
tions) indicating the extent to which the smoking article
30 is smoked and may control the display 19 to change
the size of the display area (e.g., the number of LED
lighting areas/sections) as smoking is performed. Here,
the size of the display area may increase or decrease as
smoking is performed.
[0119] In some other embodiments, the controller 18
may display information related to puff events through
the display 19. For example, the controller 18 may display
a puff number. As another example, the controller 18
may, in response to detecting puffs, display an indicator
indicating that puffs are being performed.
[0120] In step S140, the controller 18 may detect the
end of smoking. In this step, the controller 18 may display
an indicator indicating the end of smoking through the
display 19. For additional description of this step, refer
to step S40 described above with reference to FIG. 8.
[0121] Meanwhile, the controller 18 may perform the
automatic extinguishing function upon detecting the end
of smoking, may display an indicator indicating automatic
extinguishing through the display 19, and may also dis-
play an indicator indicating completion of automatic ex-
tinguishing upon completion of automatic extinguishing.
[0122] The control method according to some other
embodiments of the present disclosure has been de-
scribed above with reference to FIGS. 9 and 10. Accord-
ing to the above-described method, smoking progress
information may be displayed through the display 19. Ac-
cordingly, since the user may check smoking progress
in real time through the display 19, ease of use of the
sidestream smoke removal device 1 may be significantly
improved.
[0123] The technical spirit of the present disclosure de-
scribed above with reference to FIGS. 1 to 10 may at
least partially be implemented with computer-readable
code on computer-readable recording media. Examples
of the computer-readable recording media may include
removable recording media (a compact disc (CD), a dig-
ital versatile disc (DVD), a Blu-Ray disk, a universal serial
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bus (USB) storage device, a removable hard disk) or non-
removable recording media (a read-only memory (ROM),
a random access memory (RAM), a built-in hard disk).
Computer programs recorded in the computer-readable
recording media may be sent to other computing devices
through a network, such as the Internet, and installed in
the other computing devices so as to be used in the other
computing devices.
[0124] All the components constituting the embodi-
ments of the present disclosure have been described
above as being combined into one body or being oper-
ated in combination, but the technical spirit of the present
disclosure is not necessarily limited to the embodiments.
That is, any one or more of the components may be se-
lectively operated in combination within the intended
scope of the present disclosure.
[0125] Operations are illustrated in a specific order in
the drawings, but it should not be understood that the
operations must be performed in a specific order or se-
quential order shown, or that all illustrated operations
must be performed to obtain a desired result. In certain
circumstances, multitasking and parallel processing may
be advantageous. Moreover, the separation of various
components in the embodiments described above
should not be understood as necessarily requiring such
separation, and it should be understood that the program
components and systems described may generally be
integrated together into a single software product or
packaged into multiple software products.
[0126] The embodiments of the present disclosure
have been described above with reference to the accom-
panying drawings, but those of ordinary skill in the art to
which the present disclosure pertains should understand
that the present disclosure may be embodied in other
specific forms without changing the technical spirit or es-
sential features thereof. Therefore, the embodiments de-
scribed above should be understood as being illustrative,
instead of limiting, in all aspects. The scope of the present
disclosure should be interpreted by the claims below, and
any technical spirit within the scope equivalent to the
claims should be interpreted as falling within the scope
of the technical spirit defined by the present disclosure.

Claims

1. A sidestream smoke removal device comprising:

a housing in which a smoking space is formed;
an article insertion portion which is disposed at
one end of the housing and forms an opening
for insertion of a smoking article into the smoking
space;
an elastic support portion which is disposed to
elastically support an upstream end of the smok-
ing article as the smoking article is inserted
through the article insertion portion;
an ignition portion which is configured to ignite

the smoking article inserted into the smoking
space; and
a sidestream smoke processing portion which
is configured to process sidestream smoke gen-
erated from the smoking article inserted into the
smoking space.

2. The sidestream smoke removal device of claim 1,
wherein the elastic support portion is disposed to be,
from a stretched state, contracted in a direction of
insertion of the smoking article as the elastic support
portion supports the upstream end thereof.

3. The sidestream smoke removal device of claim 1,
wherein the ignition portion is coupled to the elastic
support portion and disposed to come in close con-
tact with the upstream end of the smoking article as
the smoking article is inserted.

4. The sidestream smoke removal device of claim 3,
wherein a portion of the ignition portion that comes
in close contact with the upstream end is formed in
a protruding shape to pass through the upstream
end.

5. The sidestream smoke removal device of claim 1,
further comprising a support portion which is dis-
posed to support a side surface of the inserted smok-
ing article in the smoking space.

6. The sidestream smoke removal device of claim 1,
wherein the sidestream smoke processing portion
includes a filter structure configured to filter the side-
stream smoke and an exhaust fan configured to ex-
haust the filtered sidestream smoke.

7. The sidestream smoke removal device of claim 1,
wherein a vent through which outside air enters is
formed in the housing.

8. The sidestream smoke removal device of claim 1,
further comprising:

a temperature sensor which is disposed to
measure a temperature near a downstream end
of a smoking material portion constituting the
inserted smoking article; and
a controller which is configured to detect an end
of smoking on the basis of the temperature
measured by the temperature sensor.

9. The sidestream smoke removal device of claim 1,
wherein:

a vent through which outside air enters is formed
in the housing;
the sidestream smoke processing portion in-
cludes an exhaust fan configured to exhaust the
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sidestream smoke; and
the sidestream smoke removal device further
comprises a controller configured to, in re-
sponse to detecting an end of smoking, close
the vent and stop operation of the exhaust fan.
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