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(57) Abstract: An apparatus for controlling water level of water storage tank includes: an apparatus main body including a main
body member connected to a water storage tank and having an open upper portion, and a cover member connected to the main body
member; one or more buoys provided in an ascending and descending manner within the apparatus main body; and an opening and
closing unit provided on the cover member, including a flow path having one side connected to a water supply source and the other
side connected to the water supply port, and associated with the one or more buoys such that the flow path is opened or closed ac -
cording to a water level of the water storage tank and the one or more buoys can be removed when the main body member and the
cover member are separated.
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Description

Title of Invention: APPARATUS FOR CONTROLLING WATER

[1]

[2]

[3]

[4]

[5]

[6]

[7]

LEVEL OF WATER STORAGE TANK
Technical Field

The present invention relates to an apparatus for controlling a water level (referred to
as a 'a water level controlling apparatus', hereinafter) connected to a water storage tank
and controlling a water level thereof by opening and closing a flow path connected to a
water supply source according to ascending and descending of a buoy, and more par-
ticularly, to a water level controlling apparatus that can be easily cleansed (i.e., cleaned

or washed) by allowing a buoy to be readily removed therefrom.

Background Art

A water level controlling apparatus, an apparatus for controlling a water level of a
water storage tank, may be classified as an electronic water level controlling apparatus
for controlling a water level electronically or a mechanical water level controlling
apparatus for controlling a water level mechanically.

The electronic water level controlling apparatus is configured to be connected to one
or more water level sensors provided in a water storage tank and to open or close a
flow path connected to a water supply source according to a water level of the water
storage tank to supply water to the water storage tank or to stop the supply of water to
the water storage tank, thus controlling the water level of the water storage tank.

The mechanical water level controlling apparatus is configured to open or close a
flow path connected to a water supply source according to a buoy ascending and de-
scending, according to a water level of a water storage tank to supply water to the
water storage tank or to stop the supply of water to the water storage tank, thus con-
trolling the water level of the water storage tank.

These water level controlling apparatuses may be provided within the water storage
tank or may be provided on the outside of the water storage tank and connected to the
inside thereof.

However, the related art mechanical water level controlling apparatus, provided
outside a water storage tank, connected to the water storage tank, and controlling a
water level of the water storage tank by a buoy ascending and descending according to
the water level of the water storage tank, has a problem in that the buoy cannot be
easily removed from the water level controlling apparatus.

Thus, the water level controlling apparatus cannot be easily cleansed, and for this
reason, the water level controlling apparatus may be contaminated to thereby degrade

the hygiene of the water storage tank connected to the water level controlling
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apparatus.

Disclosure of Invention

Technical Problem

The present invention is based upon recognition of any one of the requests or issues
arising from the above-referenced related art water level controlling apparatus.

An aspect of the present invention provides a water level controlling apparatus
allowing a buoy disposed therein to be easily removed.

Another aspect of the present invention provides a water level controlling apparatus
that can be easily cleansed.

Another aspect of the present invention provides a water level controlling apparatus

capable of enhancing the hygiene of a water storage tank connected thereto.

Solution to Problem

A water level controlling apparatus in relation to an embodiment of the present
invention may have the following characteristics.

The present invention is based on facilitation of the cleansing of a water level con-
trolling apparatus by configuring the water level controlling apparatus such that a buoy
can be easily removed therefrom.

According to an aspect of the present invention, there is provided a water level con-
trolling apparatus including: an apparatus main body including a main body member
having a joint (or a connection portion) connected to a water storage tank and having
an open upper portion, and a cover member having a water supply port and connected
to the main body member; one or more buoys provided in an ascending and de-
scending manner within the apparatus main body such that they can ascend or descend
according to a water level of the apparatus main body; an opening and closing unit
provided on the cover member, including a flow path having one side connected to a
water supply source and the other side connected to the water supply port, and as-
sociated with the one or more buoys such that the flow path is opened or closed
according to a water level of the water storage tank and the one or more buoys can be
removed when the main body member and the cover member are separated.

The opening and closing unit may include: an opening and closing unit main body
including the flow path, a connection hole connected to the flow path, and a chamber
connected to the connection hole and the cover member; a connection member
provided in the chamber such that one side thereof may be inserted into the connection
hole and having a communication hole communicating with the flow path and an
opening and closing hole communicating with the connection hole; a buoy guide
member having one side provided in the cover member so as to be connected to the

chamber and the other side penetrating the buoy having a magnet therein; and a lifting
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member provided within the buoy guide member such that it can be lifted and lowered,
and lifted and lowered by magnetic force of the magnet according to ascending and de-

scending of the buoy to open and close the opening and closing hole.
The opening and closing unit may further include: an elastic member provided within

the buoy guide member in order to elastically support the lifting member.

The lifting member may be configured as a magnet having a plurality of steps or a
plurality of magnets may be provided to be spaced apart from one another.

A stop member may be provided at the other side of the buoy guide member.

The water level controlling apparatus may further include: a guide unit provided
within the apparatus main body adjacent to the water supply port and guiding water
such that water is introduced without affecting ascending and descending of the buoy.

The guide unit may include one or more partition walls having one or more through
holes formed in a lower portion thereof to allow water to pass therethrough, or
disposed to be spaced apart from a lower portion of the apparatus main body by a
certain distance.

A plurality of buoys may be provided within the apparatus main body, the water
supply port may be provided at an upper portion of the apparatus main body between
the buoys, and the guide unit may have a section having a 'U'-like shape and include a
partition wall having one or more through holes formed in a lower portion thereof to
allow water to pass therethrough.

The guide unit may include a guide member having one side connected to the water
supply port and the other side positioned below a central portion in the apparatus main
body.

At least a portion of the main body member may have a shape corresponding to the
shape of the buoy.

At least a portion of the buoy may be round, and at least a portion of the main body
member may be round, to correspond to the shape of the buoy.

A protrusion extending from a side surface or a lower surface is not provided within
the main body member so as to facilitate washing.

A water supply guide member may be provided to be connected to the water supply
port in the cover member.

The water supply guide member may have a shape that guides water introduced
through the water supply port along the wall of the apparatus main body.

A locking member having a locking recess may be connected to the cover member,
and a locking protrusion may be provided on the main body member and inserted into

the locking recess.

Advantageous Effects of Invention
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As set forth above, according to an embodiment of the invention, buoys can be

readily removed from the water level controlling apparatus.
Also, according to an embodiment of the invention, the water level controlling

apparatus can be easily cleansed.

Also, according to an embodiment of the invention, the hygiene of the water storage
tank to which the water level controlling apparatus is connected can be enhanced.
Brief Description of Drawings

The above and other aspects, features and other advantages of the present invention
will be more clearly understood from the following detailed description taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a perspective view of a water level controlling apparatus according to an
embodiment of the present invention.

FIG. 2 is a perspective view showing a state in which a buoy is removed from a main
body member of an apparatus main body when the main body member and a cover
member are separated in order to cleanse the water level controlling apparatus
according to an embodiment of the present invention.

FIG. 3 is a cross-sectional view of the water level controlling apparatus according to
an embodiment of the present invention.

FIG. 4 is a cross-sectional view of the water level controlling apparatus according to
another embodiment of the present invention.

FIG. 5 is a partial sectional view of a guide unit of the water level controlling
apparatus according to another embodiment of the present invention.

FIG. 6 is a cross-sectional view of the water level controlling apparatus according to
another embodiment of the present invention.

FIGS. 7 and 8 are cross-sectional views showing an operation of the water level con-
trolling apparatus according to an embodiment of the present invention illustrated in
FIG. 3.

FIG. 9 is an exploded perspective view of the water level controlling apparatus
according to another embodiment of the present invention.

FIG. 10 is a cross-sectional view of the water level controlling apparatus according to
another embodiment of the present invention.

Mode for the Invention

In order to help understand the characteristics of the present invention, a water level
controlling apparatus in relation to an embodiment of the present invention will be
described in detail hereafter.

Embodiments of the present invention will now be described in detail with reference

to the accompanying drawings. The invention may, however, be embodied in many
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different forms and should not be construed as being limited to the embodiments set
forth herein. Rather, these embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the invention to those
skilled in the art. In the drawings, the shapes and dimensions of elements may be ex-
aggerated for clarity, and the same reference numerals will be used throughout to
designate the same or like components.

Embodiments of the present invention are based on facilitation of cleansing (i.e.,
cleaning or washing) of a water level controlling apparatus by configuring the water
level controlling apparatus such that a buoy can be easily removed therefrom.

A water level controlling apparatus 100 according to an embodiment of the present
invention illustrated in FIGS. 1 through 4, 6, 9, and 10 may be configured to include an
apparatus main body 200, one or more buoys 300, and an opening and closing unit
400.

As shown in the embodiment illustrated in FIGS. 1 through 4, 6, 9, and 10, the
apparatus main body 200 may include a water supply port 221 through which water is
introduced and a joint (or a connection member) 211 connected to a water storage tank
(not shown) such that the water level of the apparatus main body 200 is the same water
level as that of the water storage tank.

The water supply port 221 may be connected to the opening and closing unit 400 (to
be described) connected to a water supply source (not shown). The water supply port
221 may be directly connected to the opening and closing unit 400 by a connection
pipe (not shown). However, for example, if the water storage tank is a purified water
tank (not shown) provided in a water purifier (not shown), the water supply port 221
may be connected to a plurality of water purification filters (not shown) which are
provided in the water purifier and connected to the opening and closing unit 400.
Namely, the water support port 221 may be indirectly connected to the opening and
closing unit 400.

With such a configuration, as shown in FIG. 7, water from the water supply source
flows into the apparatus main body 200 through the water supply port 221. Then, water
introduced into the apparatus main body 200 moves to the water storage tank through
the joint 211.

If a water level of the water storage tank is lower than a certain water level, namely, a
lower end portion of the apparatus main body 200, water introduced into the apparatus
main body 200 through the water supply port 221 continues to move to and is stored in
the water storage tank through the joint 211, rather than filling the apparatus main
body 200. Also, when a water level of the water storage tank is higher than the lower
end portion of the apparatus main body 200, the apparatus main body 200 is also filled

with water to have the same water level as that of the water storage tank. Thereafter,
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when water continues to flow into the apparatus main body 200 through the water
supply port 221, the water level of the apparatus main body 200 and that of the water
storage tank increase equally.

Meanwhile, although not shown, the joint 211 may have a check valve (not shown)
in order to allow water to move to the water storage tank through the joint 211 from
the apparatus main body 200 but prevent water from moving from the water storage
tank to the apparatus main body 200 through the joint 211.

The water storage tank may be, for example, a purified water tank provided in a
water purifier as mentioned above. However, the present invention is not limited
thereto and any water storage tank may be used so long as it can store water.

As shown in the embodiment illustrated in FIGS. 1 through 4, 6, 9, and 10, the
apparatus main body 200 may include a main body member 210 and a cover member
220.

As shown in the embodiment illustrated in FIGS. 1 through 4, 6, 9, and 10, the main
body member 210 may have an open upper portion and have the joint 211. Also, as il-
lustrated, one or more buoys 300 may be provided to ascend or descend within the
main body member 210.

Meanwhile, as shown in the embodiment illustrated in FIGS 9 and 10, a protrusion
extending from a side surface or a lower surface may not be provided within the main
body member 210. Such a protrusion may be a member such as a guide rib 212 (to be
described), or the like, or a member such as a partition wall 510 or 510’ (to be
described) partitioning the interior of the main body member 210. Accordingly,
cleansing of the interior of the main body member 210 can be facilitated.

Also, as shown in the embodiment illustrated in FIGS. 1 through 4, 6, 9, and 10, the
cover member 220 may be connected to the main body member 210 to cover the open
upper portion of the main body member 210.

In order to connect the cover member 220 to the main body member 210, as shown
in the embodiment illustrated in FIGS. 1 and 2, connection protrusions 213 and 223
may be disposed on the main body member 210 and the cover member 220, re-
spectively. A connection member 224 may be interference-fit between the respective
connection protrusions 213 and 223 to connect the cover member 220 to the main body
member 210.

Also, as shown in the embodiment illustrated in FIGS. 9 and 10, a locking member
225 having a locking recess 225a may be connected to the cover member 220. To this
end, the locking member 225 may be integrated with the cover member 220 and extend
from the cover member 220. According to this configuration, a connection portion
connecting the locking member 225 and the cover member 220 may be bent by

external force. However, the present invention is not limited to the configuration in
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which the locking member 225 is connected to the cover member 220; any known con-
figuration such as a configuration in which the locking member 225 is connected to the
cover member 220 by a member for connecting, or the like, may be employed.

As shown in the embodiment illustrated in FIGS. 9 and 10, a locking protrusion 214
may be provided on the main body 210.

According to such a configuration, the connection portion connecting the locking
member 225 and the cover member 220 may be bent by external force to interference-
fit the locking protrusion 214 to the locking recess 225a of the locking member 225,
thus connecting the cover member 220 to the main body member 210.

However, the configuration in which the cover member 220 is connected to the main
body member 210 is not particularly limited to the foregoing example; any con-
figuration may be employed so long as it can easily separate the cover member 220
and the main body member 210 and easily hermetically seal the cover member 220 and
the main body member 210 when the cover member 220 and the main body member
210 are connected.

Also, as shown in the embodiment illustrated in FIGS. 1 through 4, 6, 9, and 10, the
water supply port 221 may be disposed on the cover member 220. Accordingly, water
from the water supply source flows to an upper portion of the apparatus main body 200
through the water supply port 221 by way of the opening and closing unit 400 (to be
described), and water in the apparatus main body 200 may move from a lower portion
of the apparatus main body 200 to the water storage tank through the joint 211 so as to
be stored therein.

Also, as shown in the embodiment illustrated in FIGS. 3, 6, 9, and 10, a water supply
guide member 222 may be disposed on the cover member 220 and connected to the
water supply port 221. The water supply guide member 222 may have a shape that
guides water introduced through the water supply port 221 along the wall of the
apparatus main body 200. Accordingly, water introduced into the apparatus main body
200 is prevented from flowing to the buoys 300, so it does not affect ascending and de-
scending of the buoys 300.

To this end, for example, as shown in the embodiment illustrated in FIGS. 3, 6, and
10, a section of the water supply guide member 222 may have a semi-circular shape
such that one surface thereof is open toward the wall surface of the apparatus main
body 200

However, the shape of the water supply guide member 222 is not limited thereto and
the water supply guide member 222 may have any known shape so long as it can guide
water introduced through the water supply port 221 along the wall of the apparatus
main body 200.

Also, an end portion of the water supply guide member 222 may be positioned at an
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upper side of the main body member 210 as shown in the embodiment illustrated in
FIGS. 3, 6, and 10.

As shown in the embodiment illustrated in FIGS. 1 through 4, 6, 9, and 10, the buoys
300 may be provided in an ascending and descending manner within the apparatus
main body 200. Accordingly, as shown in FIGS. 7 and 8, the buoys 300 may ascend or
descend according to a water level of the apparatus main body 200.

One or more buoys 300 may be disposed in the apparatus main body 200. As shown
in the embodiment illustrated in FIGS. 1 through 4, 6, 9, and 10, when two or more,
namely, a plurality of, buoys 300 are provided in the apparatus main body 200, even if
there is an error in ascending and descending of at least one buoy 300 among the
plurality of buoys 300, another buoy 300 may ascend or descend according to a water
level of the apparatus main body 200.

Thus, even in the case there is an error in the ascending and descending of at least
one buoy 300 among the plurality of buoys 300, a flow path 411 formed in the opening
and closing unit 400 and connected to the water supply port 221 and the water supply
source can be opened and closed by a lifting member 440 included in the opening and
closing unit 400 (to be described) associated with the buoys 300. Thus, the water level
of the water storage tank can be smoothly controlled without interruption by the water
level controlling apparatus according to an embodiment of the present invention.

However, as illustrated in FIGS. 1 through 4, 6, 9, and 10 and as mentioned above,
two or more, i.e., a plurality of, buoys 300 may be provided in the apparatus main body
200 or only a single buoy 300 may be provided in the apparatus main body 200.

Meanwhile, as shown in the embodiment illustrated in FIGS. 3, 4, 6, and 10, a
magnet 310 may be provided in the buoy 300. As explained hereafter, an attractive
force or a repulsive force based on magnetic force of the magnet 310 may act on the
lifting member 440 included in the opening and closing unit 400 according to
ascending and descending of the buoy 300. As the lifting member 440 is lifted or
lowered, the flow path 411 of the opening and closing unit 400 may be opened or
closed.

As shown in the embodiment illustrated in FIGS. 2 through 4, 6, 9, and 10, at least a
portion of the main body member 210 may have a shape corresponding to the shape of
the buoy 300. Accordingly, even without a member for guiding ascending and de-
scending of the buoy 300 in the main body member 210, ascending and descending of
the buoy 300 may be guided by the main body member 210.

As shown in the embodiment illustrated in FIGS. 9 and 10, at least a portion of the
buoy 300 may be round. Namely, as shown in the embodiment illustrated in FIGS. 9
and 10, a section of the buoy 300 may have a circular shape, an oval shape, or the like,

so as to be round. However, besides, a corner portion of the buoy 300 may be round.
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As shown in the embodiment illustrated in FIGS. 9 and 10, at least a portion of the
main body member 210 may be round, to correspond to the shape of the round buoy
300.

However, the shape of the buoy 300 and the corresponding shape of the main body
member 210 are not limited thereto and the buoy 300 and the main body member 210
may have any shape, so long as the ascending and descending of the buoy 300 are
guided by the main body member 210.

As shown in the embodiment illustrated in FIGS. 1 through 4, 6, 9, and 10, the
opening and closing unit 400 may be provided on the cover member 220 included in
the apparatus main body 200. The flow path 411 may be formed to have one side
connected to the water supply source and the other side connected to the water supply
port 221. Namely, in the illustrated embodiment, an inlet 411a of the flow path 411 is
connected to the water supply source by a connection pipe (not shown), and an outlet
4110 of the flow path 411 may be connected to the water supply port 221 by a
connection pipe.

The water supply source is not particularly limited and any water supply source may
be employed so long as it can supply water to the flow path 411 of the opening and
closing unit 400. Also, for example, when the water storage tank is a purified water
tank provided in a water purifier as mentioned above, the flow path 411 of the opening
and closing unit 400 may be connected to the water supply port 221 through a plurality
of water purification filters (not shown) provided in the water purifier, rather than
being directly connected to the water supply port 221. However, the configuration in
which the flow path 411 of the opening and closing unit 400 is connected to the water
supply port 221 is not particularly limited.

Also, as shown in the embodiment illustrated in FIGS. 1 through 4, 6, 9, and 10, the
opening and closing unit 400 may be associated with one or more buoys 300 provided
to ascend and descend in the apparatus main body 200.

Accordingly, as illustrated in FIGS. 7 and 8, the flow path 411 may be opened and
closed, according to a water level of the water storage tank, namely, according to a
water level of the apparatus main body 200. The water level of the water storage tank
may be controlled thereby.

Namely, when the water level of the water storage tank is not full, as shown in FIG.
7, the flow path 411 of the opening and closing unit 400 is open no matter whether the
buoy 300 does not ascend or ascends in the apparatus main body 200. Accordingly,
water from the water supply source flows in the flow path 411 so as to be introduced
into the apparatus main body 200 through the water supply port 221, and then, moves
to the water storage tank through the joint 211 so as to be stored.

When the water level of the water storage tank is full, as shown in FIG. 8, the buoy
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300 ascends to the maximum height within the apparatus main body 200, closing the
flow path 411 of the opening and closing unit 400. Accordingly, water supply from the
water supply source to the water storage tank is stopped.

Also, as illustrated in FIG. 2, when the main body member 210 and the cover
member 220 are separated, the buoy 300 may be removed. Thus, the main body
member 210 can be easily cleansed, enhancing the hygiene of the water level con-
trolling apparatus 100, and accordingly, the hygiene of the water storage tank
connected to the water level controlling apparatus 100 can also be enhanced.

To this end, as shown in the embodiment illustrated in FIGS. 3, 4, 6, 9, and 10, the
opening and closing unit 400 may include an opening and closing unit main body 410,
a connection member 420, a buoy guide member 430, and a lifting member 440.

As shown in the embodiment illustrated in FIGS. 3, 4, 6, 9, and 10, the foregoing
flow path 411 may be formed on the opening and closing unit main body 410. Also, a
connection hole 412 connected to the flow path 411 may be formed on the opening and
closing unit main body 410. A chamber 413 may be formed to be connected to the
connection hole 412 and the cover member 220.

Meanwhile, when only a single buoy 300 is provided in the apparatus main body
200, one connection hole 412 and one chamber 413 may be formed on the opening and
closing unit main body 410. However, as shown in the embodiment illustrated in FIGS.
3,4,6,9, and 10, when two or more, namely, a plurality of, buoys 300 are provided in
the apparatus main body 200, a plurality of connection holes 412 and a plurality of
chambers 413 may be formed to correspond to the number of the buoys 300.

Also, as shown in the embodiment illustrated in FIG. 4, when a plurality of buoys
300 are provided in the apparatus main body 200, a plurality of opening and closing
unit main bodies 410, each having a connection hole 412 and a chamber 413 formed
thereon, may be provided in the apparatus main body 200 such that they are associated
with the plurality of buoys 300, respectively. As shown in the embodiment illustrated
in FIG. 4, the flow path 411 of the respective opening and closing unit main bodies 410
may be connected by a connection pipe 414.

As shown in the embodiment illustrated in FIGS. 3, 4, 6, 9, and 10, the connection
member 420 may be provided in the chamber 413 such that one side thereof is inserted
into the connection hole 412. Also, the connection member 420 may include a commu-
nication hole 421 connected to the flow path 411 and an opening and closing hole 422
connected to the connection hole 412.

Accordingly, as shown in FIG. 7, when the opening and closing hole 422 is not
closed by the lifting member 440 (to be described) included in the opening and closing
unit 400, water introduced into the flow path 411 through the inlet 411a from the water

supply source may be introduced into the chamber 413 through the communication
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hole 421, and then, introduced into the flow path 411 again through the opening and
closing hole 422, so as to be discharged through the outlet 411b.

Meanwhile, as shown in the embodiment illustrated in FIGS. 3,4, 6,9, and 10, a
sealing member 423 may be disposed on the connection member 420 to hermetically
seal a gap between one side of the connection member 420 inserted into the connection
hole 412 and the connection hole 412. As shown in the embodiment illustrated in
FIGS. 3,4, 6,9, and 10, a communication hole 421' may be formed on the sealing
member 423 and connected to the communication hole 421 of the connection member
420.

As shown in the embodiment illustrated in FIGS. 3, 4, 6, 9, and 10, one side of the
buoy guide member 430 may be provided at the cover member 220 so as to be
connected to the chamber 413 of the opening and closing unit main body 410. Also,
the other side of the buoy guide member 430 may penetrate the buoy 300. In the case
in which the other side of the buoy guide member 430 penetrates the buoy 300, a stop
member 431 may be provided at the other side of the buoy guide member 430.

Thus, even in the case that the buoy 300 descends, the buoy 300 cannot be released
from the buoy guide member 430, and as illustrated in FIG. 2, when the cover member
220 is separated from the main body member 210, the buoy 300 can be readily
removed from the main body member 210 along with the buoy guide member 430.
Thus, the main body member 210 can be easily cleansed, enhancing the hygiene of the
water level controlling apparatus 100, and accordingly, the hygiene of the water
storage tank connected to the water level controlling apparatus 100 can also be
enhanced.

Also, when the stop member 431 is separated from the buoy guide member 430, the
buoy 300 can be easily separated from the buoy guide member 430. Accordingly, the
buoy 300 can be easily cleansed, enhancing the hygiene of the water level controlling
apparatus 100. In addition, the hygiene of the water storage tank connected to the water
level controlling apparatus 100 can also be enhanced.

As shown in FIGS. 7 and 8, ascending and descending of the buoy 300 may be
guided by the buoy guide member 430.

As shown in the embodiment illustrated in FIGS. 3, 4, 6, 9, and 10, the lifting
member 440 may be provided to be lifted or lowered within the buoy guide member
430. Also, the lifting member 440 may be lifted or lowered by magnetic force of the
magnet 310 provided in the buoy 300 according to ascending and descending of the
buoy 300. Accordingly, as shown in FIGS. 7 and 8, the opening and closing hole 422
of the connection member 420 may be opened and closed.

Since the lifting member 440, which opens and closes the opening and closing hole

422 of the connection member 420, is made of metal or formed of a magnet, or
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includes a plurality of magnets, as explained hereafter, is provided within the buoy
guide member 430, water introduced into the apparatus main body 200 is not directly
in contact with the lifting member 440. Thus, hygiene of the water level controlling
apparatus 100 can be enhanced and that of the water storage tank connected to the
water level controlling apparatus 100 can also be enhanced.

As shown in the embodiment illustrated in FIGS. 3, 4, 9, and 10, the lifting member
440 may be made of a metal such as iron, or the like.

When the water level of the water storage tank is lowered, as shown in FIG. 7, the
water level of the apparatus main body 200 is also lowered, and thus, the buoy 300 is
lowered or is in a lowered state. The lifting member 440 may be lowered along with
the buoy 300 or be in a lowered state along with the buoy 300, according to an at-
tractive force acting by the magnetic force of the magnet 310 provided in the buoy 300.

Accordingly, the opening and closing hole 422 of the connection member 420 is
opened to allow water from the water supply source to flow through the flow path 411
so as to be introduced into the apparatus main body 200 through the water supply port
221, and the water introduced into the apparatus main body 200 moves to the water
storage tank through the joint 211.

Also, when the water level of the water storage tank rises, according to water supply
to the water storage tank, the water level of the apparatus main body 200 also rises to
make the buoy 300 ascend. Also, the lifting member 440 is lifted by attractive force
exerted by the magnetic force of the magnet 310 installed in the buoy 300.

When the water level of the water storage tank is full, as shown in FIG. 8, the buoy
300 ascends to the maximum height within the apparatus main body 200, and ac-
cordingly, the lifting member 440 closes the opening and closing hole 422 of the
connection member 420.

Accordingly, the flow path 411 is closed and water supply from the water supply
source to the water storage tank is stopped.

Meanwhile, as shown in the embodiment illustrated in FIG. 6, the lifting member 440
may be configured as a magnet having a plurality of steps 441. When the lifting
member 440 is configured as a magnet having a plurality of steps 441, a magnetic line
of force is formed to allow each of the steps 441 to serve as a magnet. Thus, this may
have an effect that a plurality of magnets are provided to be spaced apart from one
another in the lifting member 440.

Although not shown, a plurality of magnets may be provided to be spaced apart from
one another in the lifting member 440.

When the lifting member 440 has such a configuration, a repulsive force may act on
the lifting member 440 according to interaction between a magnetic force by the

magnet 310 of the buoy 300 and a magnetic force by some of steps 441 of the lifing
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member 440 close to the magnet 310 of the buoy 300 or by some of magnets provided
in the lifting member 440 close to the magnet 310 of the buoy 300.

Also, although a magnetic force of some of the plurality of steps 441 or some of the
plurality of magnets may decline, a magnetic force by the other steps 441 or the other
magnets and a magnetic force by the magnet of the buoy 310 may interact to apply a
repulsive force to the lifting member 410.

Thus, the lifting member 440 can be easily, reliably lifted and lowered, according to
ascending and descending of the buoy 300.

In this case, when the buoy 300 is lowered or is in a lowered state as the water level
of the water storage tank and that of the apparatus main body 200 is lowered, the
foregoing repulsive force does not reach (or is not applied to) the lifting member 440.

Thus, the lifting member 440 is lowered or in a lowered state by its own weight. The
opening and closing hole 422 of the connection member 420 is opened to allow water
from the water supply source to flow along the flow path 411 so as to be introduced
into the apparatus main body 200 through the water supply port 221, and the water in-
troduced into the apparatus main body 200 moves to the water storage tank through the
joint 211 so as to be stored therein.

Also, when the buoy 300 ascends, as the water level of the water storage tank and
that of the apparatus main body 200 rise together, according to the water supply to the
water storage tank, the lifting member 440 is also lifted by the foregoing repulsive
force.

When the water level of the water storage tank is a full water level, the buoy 300
ascends to a maximum height within the apparatus main body 200, and accordingly,
the lifting member 440 closes the opening and closing hole 422 of the connection
member 420.

Accordingly, the flow path 411 is closed to stop water supply from the water supply
source to the water storage tank.

Meanwhile, as shown in the embodiment illustrated in FIGS. 3, 4, 6,9, and 10, the
opening and closing unit 400 may further include an elastic member 450. The elastic
member 450 may be provided within the buoy guide member 430 in order to elastically
support the lifting member 440.

Thus, in the embodiment illustrated in FIGS. 3, 4, 9, and 10, when the lifting member
440 is lifted according to ascending of the buoy 300, elastic force of the elastic
member 450 may also act on the lifting member 440, besides the magnetic force by the
magnet 310 of the buoy 300.

In the embodiment illustrated in FIG. 6, when the buoy 300 ascends to the maximum
height so the lifting member 440 is lowered, elastic force of the elastic member 450

may act on the lifting member 440.
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Also, in the embodiment illustrated in FIG. 6, the buoy 300 has been lowered, so the
lifting member 440 is lowered by self-weight without the foregoing repulsive force, the
elastic member 450 may buffer the lifting member 440 during lowering thereof. Thus,
noise generation due to lowering of the lifting member 440 can be prevented.

Meanwhile, the water level controlling apparatus according to an embodiment of the
present invention may further include a guide unit 500. As shown in the embodiment
illustrated in FIGS. 3, 4, and 6, the guide unit 500 may be provided within the
apparatus main body 200 adjacent to the water supply port 221. The guide unit 500
may guide water to be introduced into the apparatus main body 200 without affecting
ascending and descending of the buoy 300. Thus, the buoy 300 may reliably ascend
and descend according to the water level of the water storage tank, and accordingly,
the water level of the water storage tank can be reliably controlled by the water level
controlling apparatus 100.

As shown in the embodiment illustrated in FIGS. 3 and 6, the guide unit 500 may
include a partition wall 510 having one or more through holes 511 formed in a lower
portion thereof allowing water to pass therethrough. Thus, water introduced into the
apparatus main body 200 through the water supply port 221 flows to the lower portion
of the apparatus main body 200 along the partition wall 510 and passes through the
through holes 511 of the partition wall 510 so as to fill the apparatus main body 200
from the lower portion thereof.

Meanwhile, as shown in the embodiment illustrated in FIGS. 3 and 6, as well as
having the through holes 511 allowing water to pass therethrough, the partition wall
510 may be positioned to be spaced apart from the lower portion of the apparatus main
body 200 in order to allow water to pass therethrough.

Also, when a plurality of buoys 300 are provided within the apparatus main body
200, as shown in the embodiment illustrated in FIG. 4, the water supply port 221 may
be provided at an upper portion of the apparatus main body 200 between the buoys
300. The guide unit 500 may include a partition wall 510" provided within the
apparatus main body 200 between buoys 300. Also, a section of the partition wall 510’
may have a 'U'-like shape. One or more through holes 511" allowing water to pass
therethrough may be formed on the lower portion of the partition wall 510.

Thus, water introduced into the apparatus main body 200 through the water supply
port 221 flows to the lower portion of the apparatus main body 200 along the partition
wall 510" and passes through the through holes 511" of the partition wall 510’ so as to
fill up from the lower portion of the apparatus main body 200.

Besides, as shown in the embodiment illustrated in FIG. 4, when a plurality of buoys
300 are provided and the water supply port 221 is provided at an upper portion of the
apparatus main body 200 between the buoys 300, the guide unit 500 may be provided
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within the apparatus main body 200 between the buoys 300 and include a plurality of
partition walls 510 which have the through holes 511 formed at a lower portion thereof
and allow water to pass therethrough or which are positioned to be spaced apart from
the lower portion of the apparatus main body 200.

As shown in the embodiment illustrated in FIGS. 3, 4, and 6, when the apparatus
main body 200 includes the main body member 210 and the cover member 220, the
partition walls 510 and 510" are inserted into a guide rib 212 formed in the main body
member 210 so as to be provided within the apparatus main body 200. However, the
configuration in which the partition walls 510 and 510" are provided within the
apparatus main body 200 is not limited to the illustrated embodiment, and any con-
figuration may be employed so long as the partition walls 510 and 510" are provided
within the apparatus main body 200, namely, for example, the partition walls 510 and
510" are connected to the cover member 220 so as to be provided within the apparatus
main body 200, or the like.

When the partition walls 510 and 510" are connected to the cover member 220 so as
to be provided within the apparatus main body 200, as mentioned above, when the
cover member 220 is separated from the main body member 210 in order to cleanse the
main body member 210, even the partition walls 510 and 510", as well as the buoy 300,
can be easily removed from the main body member 210. Thus, since the main body
member 210 can be easily cleansed, the hygiene of the water level controlling
apparatus 100 can be enhanced, and accordingly, the hygiene of the water storage tank
connected to the water level controlling apparatus 100 can also be enhanced.

Meanwhile, as shown in the embodiment illustrated in FIG. 5(a) and (b), the guide
unit 500 may include a guide member 520. One side of the guide member 520 may be
connected to the water supply port 221. The other side of the guide member 520 may
be positioned below a central portion in the apparatus main body 200.

A section of the guide member 520 may have a semi-circular shape as shown in the
embodiment illustrated in FIG. 5(a), or may have a tubular shape as shown in the em-
bodiment illustrated in FIG. 5(b). However, the shape of the guide member 520 is not
particularly limited and the guide member 520 may have any shape so long as it does
not affect ascending and descending of the buoy 300 and allows water to be introduced
into the apparatus main body 200.

Even when a plurality of buoys 300 are provided and the water supply port 221 is
provided at the upper portion of the apparatus main body 200 between the buoys 300
as shown in the embodiment illustrated in FIG. 4, the guide member 520 may be used
in the place of the partition wall 510" having the through holes 511" and having the
'U'-like shape or the plurality of partition walls 510 having the through holes 511

formed thereon or positioned to be spaced apart from the lower portion of the
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apparatus main body 200.

[126] Meanwhile, as for the foregoing partition walls 510 and 510" or the guide member
520, as shown in the embodiment illustrated in FIGS. 3, 4, and 6, only a single
partition wall or only a single guide member may be included in the guide unit 500, or
a plurality of partition walls or a plurality of guide members may be combined to be
included in the guide unit 500.

[127] As described above, when the water level controlling apparatus according to an em-
bodiment of the present invention is used, a buoy can be easily removed from the water
level controlling apparatus, the water level controlling apparatus can be easily
cleansed, and the hygiene of the water storage tank to which the water level controlling
apparatus is connected can be enhanced.

[128] As for the water level controlling apparatus as described above, the configuration of
the foregoing embodiment is not limitedly applied but the entirety or a portion of the
respective embodiments may be selectively combined to be configured into various
modifications.

[129]
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Claims

An apparatus for controlling water level of water storage tank
comprising:

an apparatus main body including a main body member having a joint
connected to a water storage tank and having an open upper portion,
and a cover member having a water supply port and connected to the
main body member;

one or more buoys provided in an ascending and descending manner
within the apparatus main body such that they can ascend or descend
according to a water level of the apparatus main body; and

an opening and closing unit provided on the cover member, including a
flow path having one side connected to a water supply source and the
other side connected to the water supply port, and associated with the
one or more buoys such that the flow path is opened or closed
according to a water level of the water storage tank and the one or more
buoys can be removed when the main body member and the cover
member are separated.

The apparatus for controlling water level of water storage tank of claim
1, wherein the opening and closing unit comprises:

an opening and closing unit main body including the flow path, a
connection hole connected to the flow path, and a chamber connected
to the connection hole and the cover member;

a connection member provided in the chamber such that one side
thereof is inserted into the connection hole and having a commu-
nication hole communicating with the flow path and an opening and
closing hole communicating with the connection hole;

a buoy guide member having one side provided in the cover member so
as to be connected to the chamber and the other side penetrating the
buoy having a magnet therein; and

a lifting member provided within the buoy guide member such that it
can be lifted and lowered, and lifted and lowered by magnetic force of
the magnet according to ascending and descending of the buoy to open
and close the opening and closing hole.

The apparatus for controlling water level of water storage tank of claim
2, wherein the opening and closing unit further comprises: an elastic
member provided within the buoy guide member in order to elastically

support the lifting member.
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The apparatus for controlling water level of water storage tank of claim
2, wherein the lifting member is configured as a magnet having a
plurality of steps or a plurality of magnets are provided to be spaced
apart from one another by a certain distance.

The apparatus for controlling water level of water storage tank of claim
2, wherein a stop member is provided at the other side of the buoy
guide member.

The apparatus for controlling water level of water storage tank of claim
1, further comprising a guide unit provided within the apparatus main
body adjacent to the water supply port and guiding water such that
water is introduced without affecting ascending and descending of the
buoy.

The apparatus for controlling water level of water storage tank of claim
6, wherein the guide unit comprises one or more partition walls having
one or more through holes formed in a lower portion thereof to allow
water to pass therethrough, or disposed to be spaced apart from a lower
portion of the apparatus main body by a certain distance.

The apparatus for controlling water level of water storage tank of claim
6, wherein a plurality of buoys are provided within the apparatus main
body, the water supply port is provided at an upper portion of the
apparatus main body between the buoys, and the guide unit has a
section having a 'U'-like shape and includes a partition wall having one
or more through holes formed in a lower portion thereof to allow water
to pass therethrough.

The apparatus for controlling water level of water storage tank of claim
6, wherein the guide unit comprises a guide member having one side
connected to the water supply port and the other side positioned below
a central portion in the apparatus main body.

The apparatus for controlling water level of water storage tank of claim
1, wherein at least a portion of the main body member has a shape cor-
responding to the shape of the buoy.

The apparatus for controlling water level of water storage tank of claim
1, wherein at least a portion of the buoy is round, and at least a portion
of the main body member is round, to correspond to the shape of the
buoy.

The apparatus for controlling water level of water storage tank of claim
1, wherein a protrusion extending from a side surface or a lower surface

is not provided within the main body member so as to facilitate
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washing.

The apparatus for controlling water level of water storage tank of claim
1, wherein a water supply guide member is provided to be connected to
the water supply port in the cover member.

The apparatus for controlling water level of water storage tank of claim
13, wherein the water supply guide member has a shape that guides
water introduced through the water supply port along the wall of the
apparatus main body.

The apparatus for controlling water level of water storage tank of claim
1, wherein a locking member having a locking recess is connected to
the cover member, and a locking protrusion is provided on the main

body member and inserted into the locking recess.
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