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(57) ABSTRACT

Provided is a toilet clog removal device installed in a toilet
bowl. The toilet clog removal device comprises cartridge
provided in an upper portion of a toilet body and configured
to generate or store gas with pressure; a toilet cover hinged
to the cartridge and configured to open and close above a
toilet seat and the toilet body. The cartridge stores a com-
pound for generating the gas with pressure inside and, when
the compound decomposes by igniting an igniter, the gas
with pressure is generated and discharged from the cartridge.

8 Claims, 14 Drawing Sheets

152%J '
154 [ I

112

130
110

140 120
T
@
|l
142
144
114
o
] D)

116



US 11,162,252 B2

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS

8,776,281 B2* 7/2014 Dondurur ................. E03D 9/00
4/255.04

2013/0198943 Al*  8/2013 Park ....ccooevveieennns E03D 9/00
4/255.04

2015/0074889 Al* 3/2015 Donohue .............. E03C 1/304
4/255.06

FOREIGN PATENT DOCUMENTS

KR 2020110001619 A 2/2011
KR 101430735 B1 * 8/2014

* cited by examiner



U.S. Patent Nov. 2, 2021 Sheet 1 of 14 US 11,162,252 B2

FIG. 1

o
(-
N
V
N

7 \

140




U.S. Patent Nov. 2, 2021 Sheet 2 of 14 US 11,162,252 B2

FIG. 2

152




U.S. Patent Nov. 2, 2021 Sheet 3 of 14 US 11,162,252 B2

FIG. 3
( )
140 120
\\
150
/ )
152—]
154 JI | IL
\
/
142
12 - 144
3 114
110
10
C / )




U.S. Patent Nov. 2, 2021 Sheet 4 of 14

FIG. 4

US 11,162,252 B2

140 120
\\
150
/ 70
[ Q
152 |
154 JJ \\ | OIL,
142
12 144
i 114
110
10
C /




U.S. Patent Nov. 2, 2021 Sheet 5 of 14 US 11,162,252 B2

FIG. 5
( )
140 120
\\
150
[
/ (9)
162— (
154 JI l I OIL,
142
12 144
130 114
110 -
10
C / )




U.S. Patent

152=«—J
154 = |

Nov.2,2021  Sheet 6 of 14 US 11,162,252 B2
FIG. 6
( )
+—120
150 162
/ 170 154 T —— 160
L\
| N
\ \ﬂ ~ — 140
] pet

112

130
110

142
144
114




U.S. Patent Nov. 2, 2021 Sheet 7 of 14 US 11,162,252 B2

FIG. 7




U.S. Patent Nov. 2, 2021 Sheet 8 of 14 US 11,162,252 B2

FIG. 8
( )
—~1—120
150 240
// 241
\\
152 — \\
154 ﬂL \\ @
112
130
16 242
243
10
C / D)




U.S. Patent Nov. 2, 2021 Sheet 9 of 14 US 11,162,252 B2

FIG. 9

o
(-
N
V
N

7 \

140

110



U.S. Patent Nov. 2, 2021 Sheet 10 of 14 US 11,162,252 B2

FIG. 10

247 248

240
| / /

245 — T 244

04— 241




U.S. Patent Nov. 2, 2021 Sheet 11 of 14 US 11,162,252 B2

FIG. 11

~—=120

152

154 gt [

112

110




U.S. Patent Nov. 2, 2021 Sheet 12 of 14 US 11,162,252 B2




U.S. Patent Nov. 2, 2021 Sheet 13 of 14 US 11,162,252 B2

FIG. 13
f )
4—420
300
310 32\0
2 32\2 \
ol 2
314 —= | g
412
330
410
10
C / )

416



U.S. Patent Nov. 2, 2021 Sheet 14 of 14 US 11,162,252 B2

FIG. 14
( )
4 —420

300 320
310 \
2 322 —

\\ ]

e

412
330
410 340
10
C / )

416



US 11,162,252 B2

1
TOILET BOWL WITH CLOG REMOVAL
FUNCTION

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a US Bypass Continuation Application
of International Application No. PCT/KR2020/005597, filed
on Apr. 28, 2020 and designating the United States, the
International Application claiming a priority date of Apr. 30,
2019, based on prior Korean Patent Application No.
10-2019-0051066, filed on Apr. 30, 2019, and claiming a
priority based on prior Korean Patent Application No.
10-2019-0064416, filed on May 31, 2021. The disclosure of
which is incorporated herein by reference in its entirety.

BACKGROUND

1. Field

The present disclosure of the following description relates
to a toilet bowl with a clog removal function.

2. Related Art

In general, a toilet bowl is installed to dispose of dirt. The
toilet bowl includes a body in a shape of which an upper
portion is open and of which a central portion is recessed, a
water tank provided at the rear of the body and configured
to store water for discharging foreign substances in a toilet
to a septic tank, a toilet seat rotatably hinged to the body, and
a toilet cover.

Therefore, a user may use the toilet bowl by sitting on the
toilet seat after flipping back the toilet cover that covers an
opening of the body. Here, if the user operates a flushing
lever mounted on one side of the water tank after use, the
water stored in the water tank may be supplied to an inside
of the body and discharge foreign substances to the septic
tank.

When the user operates a lever or a button after toileting,
the stored water may flow into the body and dirt or feces may
be discharged through a sewer connected to the water
storage space of the toilet body.

However, when feces or foreign substances block the
sewer, even the discharging water may not discharge dirt or
feces through the sewer. This situation may cause the user to
feel serious discomfort. In addition, water or dirt may
overflow outside an opening of the toilet body, which may
cause a serious hygienic issue.

Typically, in a home, a hand-operated compressor made
of a rubber material or a dissolving agent capable of dis-
solving foreign substances clogging the sewer may be used.
However, in many cases, clogging of the sewer may not be
resolved since foreign substances are not effectively dis-
solved by the dissolving agent. Also, if the user is not
familiar with the use of the hand-operated compressor,
clogging of the sewer may not be removed.

Although clogging of the sewer is removed through the
hand-operated compressor, the user needs to perform a
pumping operation directly and thus may feel a considerable
discomfort in a working process.

SUMMARY

At least one example embodiment is to effectively remove
clogging of a toilet bowl and to minimize intervention of a
user during a resolving process.
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A characteristic composition of the disclosure to achieve
the aforementioned objects and the following characteristic
effect may follow as:

According to an aspect, there is provided A toilet clog
removal device installed in a toilet bowl, the toilet clog
removal device comprising: cartridge provided in an upper
portion of a toilet body and configured to generate or store
gas with pressure; an outlet configured to allow the gas with
pressure generated or stored in the cartridge to be discharged
into a water storage space of the toilet body; and a toilet
cover hinged to the cartridge and configured to open and
close above a toilet seat and the toilet body, wherein the
toilet cover is configured to seal the water storage space, the
cartridge stores a compound for generating the gas with
pressure inside and, when the compound decomposes by
igniting an igniter, the gas with pressure is generated and
discharged from the cartridge.

The toilet cover is configured to protrude from an edge
and a sucker configured to attach to the edge of the toilet
cover, the sucker allows the water storage space to be sealed
when the toilet cover is closed and pressed against an upper
edge of the toilet body.

A circumferential length of the lateral wall of the toilet
cover is greater than that of a toilet seat.

The toilet clog removal device further comprises a flex-
ible tube configured to connect at an end of the outlet and of
which volume varies based on an amount of gas with
pressure discharged from the nozzle.

The toilet clog removal device further comprises an gas
intake configured to increase a pressing force between the
sucker and the upper edge of the toilet body by inhaling the
gas inside the sucker through a suction pipe that communi-
cates with the inside of the sucker.

The cartridge stores sodium azide inside and, when the
compound decomposes by igniting an igniter, the gas with
pressure is generated and discharged from the cartridge.

According to another aspect, there is provided a toilet
bowl comprising: a toilet body having a water storage space
of which an upper portion is open and of which a central
portion is recessed to accommodate water; a water storage
tank configured to supply water to the toilet body; a toilet
seat rotatably hinged to an upper portion of the toilet body;
a cartridge provided between the toilet body and the water
storage tank and configured to generate or store gas with
pressure; a nozzle configured to allow the gas with pressure
stored in the cartridge to be discharged into the water storage
space of the toilet body; and a toilet cover hinged to the
cartridge and configured to open and close above the toilet
seat and the toilet body, wherein the toilet cover is config-
ured to seal the water storage space, the cartridge stores a
compound for generating the gas with pressure inside and,
when the compound decomposes by igniting an igniter, the
gas with pressure is generated and discharged from the
cartridge.

The toilet bowl further comprises a bidet configured to
couple with the upper portion of the toilet body, wherein the
cartridge is built in the bidet and the nozzle is built in an
outlet of the bidet.

Further areas of applicability will become apparent from
the description provided herein. The description and specific
examples in this summary are intended for purposes of
illustration only and are not intended to limit the scope of the
present disclosure.

BRIEF DESCRIPTION OF THE FIGURES

The accompanying drawings used to explain example
embodiments are only a portion of the example embodi-
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ments and other drawings may be obtained based on these
drawings for those of ordinary skill in the art to which the
disclosure pertains (hereinafter, “those skilled in the art™)
without an effort to reach the disclosure:

FIG. 1 is a perspective view illustrating an example of a
toilet bowl according to an example embodiment;

FIGS. 2 and 3 are cross-sectional views illustrating a toilet
bowl according to a first example embodiment;

FIGS. 4 and 5 are cross-sectional views illustrating a toilet
bowl according to a second example embodiment;

FIGS. 6 and 7 are cross-sectional views illustrating a toilet
bowl according to a third example embodiment;

FIG. 8 is a cross-sectional view illustrating a toilet bowl
according to a fourth example embodiment;

FIG. 9 is a cross-sectional view illustrating a cross-section
of an outlet of FIG. 8;

FIG. 10 is a cross-sectional view illustrating a cross-
section of a bidet of FIG. 9;

FIG. 11 is a cross-sectional view illustrating a toilet bowl
according to a fifth example embodiment;

FIG. 12 illustrates a toilet clog removal device according
to another example embodiment;

FIG. 13 is a cross-sectional view illustrating a state in
which the toilet clog removal device of FIG. 12 is installed
in a toilet bowl; and

FIG. 14 is a cross-sectional view illustrating a modifica-
tion example of the toilet clog removal device of FIG. 13.

DETAILED DESCRIPTION

The following detailed description refers to the accom-
panying drawings illustrating specific example embodi-
ments in which the present disclosure may be practiced, to
clarify the objects, technical solutions, and advantages of the
disclosure. The example embodiments are described in
detail sufficient for those skilled in the art to carry out the
disclosure.

It will be further understood that the terms “comprises/
comprising (incudes/including),” and “has/having” when
used in this specification, specify the presence of stated
features, integers, steps, operations, elements, and/or com-
ponents, but do not preclude the presence or addition of one
or more other features, integers, steps, operations, elements,
components, and/or groups, thereof. When a component is
referred to as being “connected to” or “coupled to” another
component, the component may be directly connected to or
coupled to the other component, or one or more other
intervening components may be present. In contrast, when a
component is referred to as being “directly connected to” or
“directly coupled to,” there is no intervening component.
Other representations describing a relation between compo-
nents, for example, “between~" and “just between~" or
“neighboring to~" and “directly neighboring to~" should be
interpreted in the same manner.

Although the terms “first,” “second,” etc., may be used
herein to describe various components, the components
should not be limited by these terms. These terms are only
used to distinguish one component from another component.
For example, a first component may also be termed a second
component and, likewise, a second component may be
termed a first component, without departing from the scope
of this disclosure.

Meanwhile, the term “water” used herein is used as a term
that refers to water used for washing purposes, for example,
washing water. However, those skilled in the art should
understand that the water may include various types of
liquids.
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It will be apparent to those skilled in the art that a portion

of other purposes, advantages, and features of the disclosure
may be from this description and another portion thereof
may be from implementations of the disclosure. The fol-
lowing examples and drawings are provided as examples
and are not intended to limit the disclosure. Further, the
present disclosure covers all possible example embodiments
disclosed herein. Although various example embodiments
differ from each other, it should be understood that they do
not need to be mutually exclusive. For example, specific
shapes, structures, and features described herein may be
implemented in other example embodiments without depart-
ing from the spirit and the scope of the disclosure in relation
to an example embodiment. Also, it should be understood
that a position or an arrangement of an individual compo-
nent in each disclosed example embodiment may be modi-
fied without departing from the spirit and scope of the
disclosure. Therefore, the following detailed description is
not construed as limiting and the scope of the disclosure, if
properly described, is limited only by the appended claims
and the equivalents thereof. In the drawings, like reference
numerals refer to like elements throughout.
The singular forms “a,” “an,” and “the,” are intended to
include the plural forms as well, unless the context clearly
indicates otherwise. Also, when detailed description related
to a related known configuration or function is determined to
make the subject matter of the present disclosure ambiguous
in describing the example embodiment, the detailed descrip-
tion will be omitted.

Hereinafter, for those skilled in the art to readily imple-
ment the present disclosure, the example embodiments are
described with reference to the accompanying drawings.

FIG. 1 is a perspective view illustrating an example of a
toilet bowl according to an example embodiment. Referring
to FIG. 1, the toilet bowl may include a toilet body 110
having a water storage space 104 of which an upper portion
is open and of which a central portion is recessed to
accommodate water, a water storage tank 120 configured to
supply water to the toilet body 110, and a toilet seat 130
rotatably hinged to an upper portion of the toilet body 110.

The toilet bowl may include a cartridge 140 provided
between the toilet body 130 and the water storage tank 120
in the upper portion of the toilet body 110. The gas with
pressure stored in the cartridge 140 may be discharged into
the water storage space 104 of the toilet body 110 through
a nozzle 144, which is described below. The nozzle 144 may
be fastened to an upper portion of the water storage space
104. By providing the nozzle 144 to be fastened to the upper
portion of the water storage space 104, the nozzle 144 may
be prevented from flooding immediately even when a water
level rises due to clogging of a toilet.

The cartridge 140 may generate or store the gas with
pressure. For example, the cartridge 140 may contain pre-
generated gas inside. As another example, sodium azide
(NaN;) may be stored in the cartridge 140. When a user
performs a control operation, such as, for example, control-
ling a button, the cartridge 140 may supply active energy to
the internally stored sodium azide by operating an igniter.
Here, sodium azide may be decomposed into sodium and
nitride gases. During this process, a large amount of nitrogen
gas may be generated instantaneously and the generated
nitrogen gas may flow into the water storage tank 120 of the
toilet body 110 at a relatively high pressure. A process of
generating the nitrogen gas from sodium azide may be
represented as the following Formula 1.

2NaN;(s)—2Na(s)+3N>(g) [Formula 1]
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The cartridge 140 may further include iron oxide therein.
Sodium generated from Formula 1 may be converted to
sodium oxide through reaction to the iron oxide. Since
sodium oxide is a more metallic compound than metallic
oxide, stability of the cartridge 140 may be improved. A
process of generating sodium oxide may be represented as
Formula 2.

6Na(s)+Fe;05(5)—3Na,053(s)+2Fe(s) [Formula 2]

The toilet bowl may include a toilet cover 150 rotatably
hinged to the cartridge 140. The toilet cover 150 may include
a lateral surface configured to protrude from an edge and a
sucker 154 configured to attach to a bottom of the lateral
surface 152. The sucker 154 may be made of a rubber
material. An upper portion of the toilet seat 130 and the toilet
body 110 may be opened and closed through rotation of the
toilet cover 150. For example, when the toilet cover 150 is
lowered, the toilet seat 130 may be inserted into an internal
space formed in the lateral surface 152 of the toilet cover
150. Also, the sucker 154 of the toilet cover 150 may be
pressed against an upper edge 112 of the toilet body 110. The
water storage space 104 may be sealed in such a manner that
the sucker 154 is pressed against the upper edge 112 of the
toilet body 110. When the gas with pressure is discharged
into the water storage space 104 in a state in which the water
storage space 104 is sealed, pressure of the water storage
space 104 may increase.

FIGS. 2 and 3 are cross-sectional views illustrating a toilet
bowl according to a first example embodiment. In FIGS. 2
and 3, other general components includable in a toilet are
omitted in addition to components related to description of
the example embodiment.

Referring to FIGS. 2 and 3, when a foreign substance 10
is caught in a drainage channel 116 of the toilet bowl and the
drainage channel 116 is blocked, water and dirt stored in the
water storage tank 114 may not be discharged through the
drainage channel 116. When the toilet cover 150 is tilted
upward, the upper portion of the toilet body 110 may be
opened. A top surface of the toilet cover 150 may be
supported by the lateral surface 152. Therefore, the upper
portion of the toilet seat 130 and the toilet body 110 may be
sealed together by the toilet cover 150. Referring to FIG. 3,
when the toilet cover 150 is lowered by rotation, the sucker
154 provided below the lateral surface 152 of the toilet cover
150 may be pressed against the upper edge 112 of the toilet
body 110.

A circumferential length of the lateral surface 152 may be
greater than that of the toilet seat 130. Therefore, when the
toilet cover 150 is closed, the toilet seat 130 may be present
in a space provided in the lateral surface 152 of the toilet
cover 150. The entire area that includes the toilet seat 130
may be sealed by the toilet cover 150.

When the sucker 154 is pressed against the upper edge
112 of the toilet body 110, the water storage tank 120 of the
toilet body 110 may be sealed. When a control instruction is
transferred through a button manipulation of the user, the
cartridge 140 may discharge the gas with pressure through
the nozzle 144. The nozzle 144 may insert into a through
hole 114 provided in the toilet body 110. In response to the
control instruction, the cartridge 140 may open a valve 142
and may discharge the pre-stored gas with pressure through
the nozzle 144. As another example, the cartridge 140 may
decompose sodium azide by operating the igniter in
response to the control instruction and may discharge nitro-
gen gas being generated, through the nozzle 144. In this
case, the valve 142 may be omitted.
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When the gas with pressure is discharged through the
nozzle 144, the pressure inside the water storage tank 120 of
the toilet body 110 may increase. The increased pressure
may generate a force of pushing the water stored in the water
storage tank 120 into the drainage channel 116. Clogging of
the drainage channel 116 may be removed as the foreign
substance 10 present in the drainage channel 116 is pushed
out by this pushing force.

FIGS. 4 and 5 are cross-sectional views illustrating a toilet
bowl according to a second example embodiment. In
describing the example embodiment of FIGS. 4 and 5,
content overlapping with that of FIGS. 2 and 3 is omitted.

Referring to FIGS. 4 and 5, the toilet bowl may further
include a flexible tube 170 configured to connect at an end
of'the nozzle 144. Volume of the flexible tube 170 may vary
based on an amount of air or pressure inside the flexible tube
170. To this end, the flexible tube 170 may be made of a
rubber or other flexible materials. When the cartridge 140
discharges the gas with pressure through the nozzle 144, the
discharged gas with pressure may increase the volume of the
flexible tube 170. When the volume of the flexible tube 170
increases in a state in which the water storage tank 120 is
sealed by the toilet cover 150, the pressure of the water
storage tank 120 may increase. The increased pressure may
generate a force of pushing water stored in the water storage
tank 120 into the drainage channel 116. Clogging of the
drainage channel 116 may be removed as the foreign sub-
stance 10 present in the drainage channel 116 is pushed out
by this pushing force.

Referring to FIGS. 4 and 5, it is possible to prevent
splashing occurring due to a friction between the gas with
pressure discharged in a process of discharging the gas with
pressure into the water storage tank 120 and the water stored
in the water storage tank 120. That is, since the air dis-
charged under strong pressure does not cause a direct
friction with the water, it is possible to prevent a phenom-
enon that the water containing dirt splashes in all directions
in a sealed space. Also, the increase in the volume of the
flexible tube 170 may gradually increase the pressure inside
the water storage tank 120, thereby effectively removing
clogging.

FIGS. 6 and 7 are cross-sectional views illustrating a toilet
bowl according to a third example embodiment. In describ-
ing the example embodiment of FIGS. 6 and 7, content
overlapping with that of FIGS. 2 to 5 is omitted.

FIG. 6 illustrates an example in which the flexible tube
170 is included and FIG. 7 illustrates an example in which
the flexible tube 170 is not included. Referring to FIGS. 6
and 7, the toilet bowl may further include an air intake 160
configured to increase a pressing force between the upper
edge 112 of the toilet body 110 and the sucker 154 and a
suction pipe 162. The suction pipe 162 may communicate
with the inside of the sucker 154 and the inside of the air
intake 160. Therefore, the inside of the sucker 154 and the
inside of the air intake 160 may communicate with each
other.

The suction pipe 162 may insert through a through hole
formed in the lateral surface 152 of the toilet cover 150 and
thereby connect to the inside of the sucker 154. The suction
pipe 162 may be made of a rubber material. Therefore, as the
toilet cover 150 is fastened to a hinge and rotates, the suction
pipe 162 may be bent or stretched. The air intake 160 may
consume electrical energy and may reduce the internal
pressure of the air intake 160. The air intake 160 may share
power of a home bidet. When the internal pressure of the air
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intake 160 decreases, the air inside the sucker 154 may
travel into the air intake 160 through the suction pipe 162
due to a pressure difference.

As the air inside the sucker 154 is absorbed by the air
intake 160, a pressing force between the sucker 154 and the
upper edge 112 of the toilet body 110 may increase. There-
fore, although the gas with pressure is discharged into the
water storage tank 120 of the toilet body 110, or the internal
pressure of the water storage tank 120 increases according to
an increase in the volume of the flexible tube 170, the toilet
cover 150 may not be opened.

FIG. 8 is a cross-sectional view illustrating a toilet bowl
according to a fourth example embodiment.

Referring to FIG. 8, the aforementioned cartridge may be
built in a bidet 240 and may be implemented in an integral
type. Two holes, for example, a first hole 241 and a second
hole 243 may be formed in an outlet 242. Washing water
may be discharged through the first hole 241 and gas with
pressure may be discharged through the second hole 243.
The cartridge and a washing water storage space may be
provided in the bidet 240.

FIG. 9 is a cross-sectional view illustrating a cross-section
of'the outlet 242 of FIG. 8. Referring to FIG. 9, the first hole
241 of the outlet 242 may communicate with a first flow path
241a, and the second hole 243 may communicate with a
second flow path 243q. The first flow path 241a may be
connected to the washing water storage tank provided in the
bidet 240. The second flow path 243a may be connected to
the cartridge provided in the bidet 240. The cartridge may
store the gas with pressure. As another example, the car-
tridge may store sodium azide and, when discharging the gas
with pressure, may operate an igniter and generate nitrogen
gas from the sodium azide. The bidet 240 may discharge the
washing water out of the first hole 241 through the first flow
path 241a in a first operation mode. The bidet 240 may
discharge the gas with pressure out of the second hole 242
through the second flow path 243¢ in a second operation
mode. The second flow path 243a may correspond to the
aforementioned nozzle.

Although FIG. 8 illustrates an example in which the outlet
242 includes two holes, for example, the first hole 241 and
the second hole 243, it is provided as an example only. For
example, only a single hole may be formed in the outlet 242.
Also, the outlet 242 may discharge the washing water or
discharge the gas with pressure based on an operation mode
of the bidet 240.

FIG. 10 is a cross-sectional view illustrating a cross-
section of the bidet 240.

Referring to FIG. 10, a washing water storage tank 244
and a cartridge 245 may be provided in the bidet 240. A flow
path provided in the outlet 242 may be connected to the
washing water storage tank 244 and a cartridge 245. The
flow of fluid in the flow path may be adjusted by a first valve
248 and a second valve 247.

The bidet 240 may open the first valve 248 in a first
operation mode. In the first operation model, the washing
water stored in the washing water storage tank 244 may be
discharged out of the first hole 241 of the outlet 242 through
the flow path. The bidet 240 may open the second valve 247
in a second operation mode. In the second operation mode,
the washing water stored in the cartridge 245 may be
discharged out of the first hole 241 of the outlet 242 through
the flow path.

FIG. 11 is a cross-sectional view illustrating a toilet bowl
according to a fifth example embodiment.

Referring to FIG. 11, the toilet bowl may include the bidet
240 and the cartridge 140. Dissimilar to the example
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embodiment of FIG. 8, the bidet 240 and the cartridge 140
may be separate from each other without being implemented
in an integral type. The bidet 240 may discharge the washing
water through the outlet 242. The cartridge 140 may dis-
charge the gas with pressure through the nozzle 142. The
nozzle 142 may insert into the toilet body 110.

Although the example embodiments are described based
on an example in which a device for removing clogging of
a toilet is fastened to the toilet, it is provided as an example
only. A device for removing clogging of a toilet may be
separately provided from the toilet and may also be detach-
ably provided to the toilet. FIG. 12 is a perspective view
illustrating a toilet clog removal device 300 according to
another example embodiment.

Referring to FIG. 12, the toilet clog removal device 300
may include a body 320 with a built-in cartridge, a seat 330
hinged to the front of the body 320, and a toilet cover 310
hinged to the body 320. A bidet configuration may be further
built in the body 320. The toilet clog removal device 300
may be seated on a top of a toilet body 410 of a toilet bowl
400. The body 320 of the toilet clog removal device 300 may
be seated in front of a water storage tank 420 of the toilet
bowl 400.

The toilet cover 310 may include a top surface and a side
surface 312 configured to support the top surface. A sucker
314 may be provided below the side surface 312. The sucker
314 may be pressed against an upper edge 412 of the toilet
body 410. A water storage space of the toilet body 410 may
be opened or closed by the toilet cover 310. When the sucker
314 is pressed against the upper edge 412 of the toilet body
410, the water storage space of the toilet body 410 may be
sealed.

FIG. 13 is a cross-sectional view illustrating a state in
which the toilet clog removal device 300 of FIG. 12 is
installed in the toilet bowl 400.

Referring to FIG. 13, an outlet 322 may be formed at one
end of the body 320 of the toilet clog removal device 300.
The gas with pressure generated or stored in the cartridge
built in the body 320 may be discharged into the water
storage space through the outlet 322. The cartridge may
discharge a large amount of nitrogen gas instantaneously.
When the gas with pressure is discharged through the outlet
322, pressure of the water storage space may increase. While
the gas with pressure is being discharged through the outlet
322, the water storage space may be maintained in a sealed
state by the toilet cover 310.

FIG. 14 is a cross-sectional view illustrating a modifica-
tion example of the toilet clog removal device 300 of FIG.
13.

Referring to FIG. 14, the toilet clog removal device 300
may include a flexible tube 340 connected to the outlet 322.
When the cartridge discharges the gas with pressure through
the outlet 322, the discharged gas with pressure may
increase volume of the flexible tube 340. When the volume
of the flexible tube 340 increases in a state in which the
water storage tank is sealed, the pressure of the water storage
tank may increase. The increased pressure may generate a
force of pushing the water stored in the water storage tank
into a drainage channel 416. Clogging of the drainage
channel 416 may be removed as the foreign substance 10
present in the drainage channel 416 is pushed out by this
pushing force.

A toilet bowl according to example embodiments is
described with reference to FIGS. 1 to 14. According to at
least one example embodiment, it is possible to remove
clogging of a toilet by discharging gas with pressure into a
water storage tank of a toilet body. According to at least one
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example embodiment, it is possible to maintain an inside of
a water storage tank in a sealed state while discharging gas
with pressure using a toilet cover that includes a lateral
surface and a sucker. According to at least one example
embodiment, it is possible to discharge gas with pressure
into a water storage tank with a strong pressure using sodium
azide. According to at least one example embodiment, it is
possible to effectively increase the pressure of the water
storage tank and to prevent splashing of water and dirt by
connecting a flexible tube to the nozzle.

While the present disclosure is described with reference to
specific matters such as components, some example embodi-
ments, and drawings, they are merely provided to help
general understanding of the disclosure and this disclosure is
not limited to the example embodiments. It will be apparent
to those skilled in the art that various alternations and
modifications in forms and details may be made from the
disclosure.

Therefore, the scope of this disclosure is not defined by
the example embodiments, but by the claims and their
equivalents, and all variations within the scope of the claims
and their equivalents are to be construed as being included
in the disclosure.

What is claimed is:
1. A toilet clog removal device installed in a toilet bowl,
the toilet clog removal device comprising:
a cartridge provided in an upper portion of a toilet body
and configured to generate or store gas with pressure;

an outlet configured to allow the gas with pressure gen-
erated or stored in the cartridge to be discharged into a
water storage space of the toilet body; and

a toilet cover hinged to the cartridge and configured to

open and close above a toilet seat and the toilet body,
wherein the toilet cover is configured to seal the water
storage space,

the cartridge stores a compound for generating the gas

with pressure inside and, when the compound decom-
poses by igniting an igniter, the gas with pressure is
generated and discharged from the cartridge.

2. The toilet clog removal device of claim 1, wherein the
toilet cover is configured to protrude from an edge and a
sucker configured to attach to the edge of the toilet cover,

the sucker allows the water storage space to be sealed

when the toilet cover is closed and pressed against an
upper edge of the toilet body.
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3. The toilet clog removal device of claim 1, wherein a
circumferential length of a lateral wall of the toilet cover is
greater than that of the toilet seat.

4. The toilet clog removal device of claim 3, further
comprising:

a flexible tube configured to connect at an end of the outlet
and of which volume varies based on an amount of gas
with pressure discharged from the nozzle.

5. The toilet clog removal device of claim 4, further

comprising:

a gas intake configured to increase a pressing force
between a sucker and an upper edge of the toilet body
by inhaling the gas inside the sucker through a suction
pipe that communicates with the inside of the sucker.

6. The toilet clog removal device of claim 1, wherein the
cartridge stores sodium azide inside and, when the com-
pound decomposes by igniting the igniter, the gas with
pressure is generated and discharged from the cartridge.

7. A toilet bowl comprising:

a toilet body having a water storage space of which an
upper portion is open and of which a central portion is
recessed to accommodate water;

a water storage tank configured to supply water to the
toilet body;

a toilet seat rotatably hinged to an upper portion of the
toilet body;

a cartridge provided between the toilet body and the water
storage tank and configured to generate or store gas
with pressure;

a nozzle configured to allow the gas with pressure stored
in the cartridge to be discharged into the water storage
space of the toilet body; and

a toilet cover hinged to the cartridge and configured to
open and close above the toilet seat and the toilet body,

wherein the toilet cover is configured to seal the water
storage space,

the cartridge stores a compound for generating the gas
with pressure inside and, when the compound decom-
poses by igniting an igniter, the gas with pressure is
generated and discharged from the cartridge.

8. The toilet bowl of claim 7, further comprising:

a bidet configured to couple with the upper portion of the
toilet body,

wherein the cartridge is built in the bidet and the nozzle
is built in an outlet of the bidet.
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