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(57) Abstract: The present invention includes: main body provided with a water supply member through which water flows into and
a connection member connected to a water storage tank; one or more float-feeds which are provided inside the main body and mov-
able upwardly and downwardly depending on a water level of the main body; opening-closing section in which a fluid path, one side
of which is connected to a water supply source and the other side of which is connected the water supply member, is formed, and
which is provided in the main body to be associated with the one or more float-feeds and opens and closes the fluid path depending
on a water level of the water storage tank; and guide section which is provided inside the main body adjacent to the water supply
member and guides water to be introduced without intfluencing upward and downward movements of the float-teed.
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Description

Title of Invention: WATER LEVEL CONTROL APPARATUS

Technical Field

The present invention relates to a water level control apparatus which is connected to
a water storage tank and opens and closes a fluid path connected to a water supply
source depending on upward and downward movements of a float-feed to control a
water level of a water storage tank, and more particularly, to a water level control
apparatus through which water is flowed to the water level control apparatus without
influencing upward and downward movements of the float-feed and the water level of

the water storage tank may be controlled reliably.

Background Art

A water level control apparatus refers to an apparatus for controlling a water level of
a water storage tank, and may be classified as an electronic water level control
apparatus or a mechanical water level control apparatus.

The electronic water level control apparatus is connected to a water level sensor one
or more of which are provided in a water storage tank and a fluid path connected to a
water supply source is opened and closed depending on a water level of the water
storage tank to supply water to the water storage tank or interrupt water supply to the
water storage tank to control the water level of the water storage tank.

Additionally, in a mechanical water level control apparatus, a fluid path connected to
a water supply source is opened and closed by a float-feed which is moved upwardly
and downwardly depending on a water level of a water storage tank to supply water to
the water storage tank, or to interrupt water supply to control a water level of the water
storage tank.

These water level control apparatuses may be provided inside the water storage tank,
or may be connected to the water storage tank and arranged outside the water storage
tank.

In a case of a conventional mechanical water level control apparatus connected to a
water storagetank and arranged outside the water storage tank, through which a water
level of the water storage tank is controlled by a float-feed which is moved upwardly
and downwardly, depending on a water level of the water storage tank, there arises a
problem, in that water introduced into the water level control apparatus influences
upward and downward movement of the float-feed. In particular, when water flows
into an upper portion of the water level control apparatus, the problem may become
serious.

That is, when a water level of the water level control apparatus is raised through the
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introduction of water to the water level control apparatus to move the float-feed
upwardly, there may arise a problem in that water may flow to an upper portion of the

float-feed and thus the float-feed may not be properly moved upwardly.
[8] In addition, while the float-feed is moved upwardly through the introduction of water

to the water level control apparatus, the float-feed may be vibrated to damage the float-
feed and the water level control apparatus. In particular, this problem may become
serious when a size of the float-feed is similar to the water level control apparatus
provided with the float-feed.

[9] As aresult, a fluid path connected to a water supply source may not be smoothly
opened and closed through upward and downward movements of the float-feed, and
thus, the water level control of the water storage tank such as supplying water to the
water storage tank or interrupting water supply thereto may not be performed reliably.

[10] That is, even when the water level of the water storage tank is full and water supply
to the water storage tank needs to be stopped by the water level control apparatus, the
water supply to the water storage tank may not be stopped.

[11] As aresult, there may arise a problem in that water may be stored in the water
storage tank at a level higher than a full level of the water storage tank and thus the

water storage tank may overflow.
Disclosure of Invention

Technical Problem

[12] The present invention is anticipated in consideration of at least one of requests or
problems related to the prior water level control apparatus.

[13] An aspect of the present invention provides a water level control apparatus in which
water is introduced into the water level control apparatus without influencing upward
and downward movement of the float-feed.

[14] Another aspect of the present invention provides a water level control apparatus in
which the float-feed is reliably moved upwardly and downwardly depending on a
water level of the water storage tank.

[15] Another aspect of the present invention provides a water level control apparatus in

which a water level of the water storage tank is reliably controlled.

Solution to Problem
[16] A water level control apparatus in relation to one embodiment for implementing at
least one object among the previously mentioned objects has the following features.
[17] The present invention is based on a configuration through which water is introduced
into the water level control apparatus without influencing upward and downward
movements of the float-feed and thus a water level of the water storage tank may be

controlled reliably.
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According to an aspect of the present invention, there is provided a water level
control apparatus including: a main body provided with a water supply member
through which water flows into and a connection member connected to water storage
tank; one or more float-feeds which are provided inside the main body and movable
upwardly and downwardly depending on a water level of the main body; an opening-
closing section in which a fluid path, one side of which is connected to a water supply
source and the other side of which is connected the water supply member, is formed,
and which is provided in the main body to be associated with the one or more float-
feeds and opens and closes the fluid path depending on a water level of the water
storage tank; and a guide section which is provided inside the main body adjacent to
the water supply member and guides water to be introduced without influencing
upward and downward movements of the float-feed.

In this case, the main body may include: a body member an upper portion of which is
opened and in which the connection member is provided and the one or more float-
feeds are provided to be movable upwardly and downwardly and a cover member
which is connected to the body member to cover the opened upper portion of the body
member and in which the water supply member is provided.

The guide section on a lower portion of which one or more passage holes through
which water passes are formed, and which includes one or more partition placed at a
predetermined distance from a lower portion of the main body.

Furthermore, one or more float-feeds may by provided inside the main body, the
water supply member may be provided in an upper portion of the main body between
the float-feeds, and the guide section may include a partition which is provided inside
the main body between the float-feeds, a section of which is shaped to guide water in-
troduced into the main body through the water supply member to be flowed to a lower
portion of the main body, and in which one or more passage holes through which water
passes are formed.

A section of the partition may have a" ' " shape.

The guide section may include a guide member, one side of which is connected to the
water supply member and the other side of which is placed inside the main body and
under a center of the main body.

In addition, the opening-closing section may include: an opening-closing section
body in which the fluid path, a connection hole connected to the fluid path, and a
chamber which is connected to an upper portion or a lower portion of the main body,
are formed; a sealing member which is provided in the chamber to seal the connection
hole, and in which a communicating hole communicated to the fluid path and an
opening and closing hole communicated to the connection hole are formed a float-feed

guide member, one side of which is arranged on an upper portion or a lower portion of
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the main body to be connected to the chamber and the other side of which penetrates
into the float-feed provided with a magnet, or to which the float-feed is connected to be
movably upwardly and downwardly and an upward and downward movement member
which is provided movably upwardly and downwardly inside the float-feed guide
member and is moved upward and downward through magnetic force induced from the
magnet depending on upward and downward movements of the float-feed to open and

close the opening and closing hole.
Furthermore, the opening-closing section may further include an elastic member

which is provided inside the float-feed guide member to elastically support the upward
and downward movement member.

Additionally, the upward and downward movement member may be made of a
magnet on which a plurality of steps are formed, or may be provided with a plurality of
magnets which are spaced at a predetermined distance.

Meanwhile, the float-feed may be separably connected to the float-feed guide
member.

Meanwhile, the water supply member may be provided at lower portion of the main
body, and the guide section may include a baffle member in which one or more holes
are formed, a flow guide member which allows water to be rotated and flowed into the
main body, or a diaphragms member which guides water so as not to directly contact
the float-feed.

Advantageous Effects of Invention

According to an embodiment of the present invention, water may be flowed into a
water level control apparatus without influencing upward and downward movement of
the float-feed.

In addition, according to an embodiment of the present invention, the float-feed may
be reliably moved upwardly and downwardly depending on a water level of the water
storage tank.

Meanwhile, according to an embodiment of the present invention, a water level of
the water storage tank may be controlled reliably.

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 control apparatus according to an em-
bodiment of the present invention;

FIG. 2 is a sectional view of a water level control apparatus provided with an

opening-closing section in an upper portion thereof, according to an embodiment of the
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present invention.
FIG.3 is a sectional view of a guide section of a water level control apparatus

according to another embodiment of the present invention.

FIG. 4 is a partial sectional view of a guide section of a water level control apparatus
according to another embodiment of the present invention.

FIG. 5 is a sectional view of a water level control apparatus provided with an
opening-closing section in an upper portion thereof, according to another embodiment
of the present invention.

FIG. 6 is a sectional view of a water level control apparatus provided with an
opening-closing section in a lower portion thereof, according to another embodiment
of the present invention.

FIGS. 7 and § are sectional views of operations of a water level control apparatus as

shown in FIG. 2, according to an embodiment of the present invention.

Mode for the Invention

Exemplary 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 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. Like reference numerals in the drawings denote
like elements, and thus their description will be omitted.

A water level control apparatus 100 according to the present invention as shown in
FIGS. 1-3 and 5-6 may include a main body 200, one or more float-feeds 300, an
opening-closing section 400 and a guide section 500.

The main body 200 may include, as in the embodiments shown in FIGS. 1-3 and 5-6,
a water supply member 221 for water to be in-flowed and a coupling member 211
which is connected to a water storage tank (not shown).

The water supply member 221 may be connected to an opening-closing section 400
(to later be described) whichis connected to a water supply source (not shown). The
water supply member 221 may be connected to the opening-closing section 400
through a connection tube (not shown). However, if the water storage tank is a water
purifying tank (not shown) provided with a water purifier (not shown), the water
supply member 221 may be connected to a plurality of water purifying filters (not
shown) which are provided in the water purifier and connected to the opening-closing
section 400, and thus the water supply member 221 may be connected indirectly to the
opening-closing section 400.

Through this configuration, water from the water supply source may flow into the
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main body 200 through the water supply member 221, as shown in FIG. 7. Here, the
water supplied to the main body 200 may be moved to the water storage tank through
the connection member 211. If a water level of the water storage tank is lowered than a
predetermined level, that is, a lower end of the main body 200, the water supplied to
the main body 200 through the water supply member 221 may not be introduced to the
main body 200 and moved to the water storage tank through the connection member
211 and stored therein. In addition, if the water level of the water storage tank is higher
than the lower end of the main body 200, the main body may be filled with the water
and water levels of the main body and the water storage tank may be equal to each
other. Meanwhile, when water flows continuously into the main body 200 through the
water supply member 221, the water levels of the main body 200 and the water storage
tank ascend together to a same extent.

Meanwhile, even though not shown, a check valve may be provided on the
connection member 211 to operate such that water is able to move from the main body
200 to the water storage tank through the connection member 211 however, the water
is unable to move from the water storage tank to the main body 200 through the
connection member 211.

Here, the water storage tank may be a water purifying tank provided in a water
purifier. However, the water storage tank is not limited thereto and it may be any
container which stores liquid.

The main body 200 may include a body member 210 and a cover member 220, as in
the embodiments shown in FIGS. 1-3 and 5-6. The body member 210, an upper portion
of which is opened, may be provided with the connection member 211. Additionally,
one or more float-feeds 300 may be provided inside the body member 210 such that
they are moved upwardly and downwardly, as shown in the embodiments. The cover
member 220 may be connected to the body member 210 to cover the opened upper
portion, as shown in the embodiments. Here, a configuration of the cover member 220
being connected to the body member 210 is not limited thereto, and any configurations
may be used, through which a separation and a connection of the cover member and
the body member may be easily made and further a sealing when they are connected
may be made tightly. The water supply member 221 may be provided to the cover
member 220, as shown in the embodiments.

As aresult, the water in the water supply source may be flowed into an upper portion
of the main body 200 through the opening-closing section 400 (to be described later)
and the water supply member 221, and the water in the main body 200 may be moved
from a lower portion of the main body 200 to the water storage tank through the
connection member 211, and stored therein.

The float-feed 300, as in the embodiments shown in FIGS. 1-3 and 5-6, may be
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provided inside the main body 200 such that it may be moved upwardly and
downwardly. Therefore, as shown in FIGS. 7 and 8, the float-feed 300 may be moved
upwardly and downwardly depending on a water level of the main body 200.

One or more float-feeds 300 may be provided on the main body 200. As in the em-
bodiments shown in FIGS. 1-3 and 5-6, when two float-feeds, that is, a plurality of
float-feeds 300 are provided on the main body 200, even in the case one or more float-
feeds 300, among the plurality of the float-feeds 300, fail in upward and downward
movement, other float-feeds 300 may be moved upwardly and downwardly depending
on the water level of the main body 200.

Accordingly, even in case that one or more float-feeds 300, among the plurality of
float-feeds 300, fail in upward and downward movement, the fluid path 411 which is
formed in the opening-closing section 400 and connected to the water supply source
and the water supply member 221 may be opened and closed through an upward and
downward movement member 440 included in the opening-closing section 400 which
is associated with the float-feed 300 and will be described later. Therefore, a water
level control operation through the water level control apparatus 100 according to the
present invention may be performed smoothly without interruption.

Meanwhile, a magnet 310 may be provided in the float-feed 300, as in the em-
bodiments shown in FIGS. 2-3 and 5-6. Here, attractive or repulsive magnetic force
induced from the magnet 310 depending on upward and downward movements of the
float-feed 300, which will be described later, may be applied to the upward and
downward movement member 440 included in the opening-closing member 400. As a
result, the upward and downward movement member 440 may be moved upward and
downward to open or close the fluid path 411.

As in the embodiment shown in FIGS. 2-3 and 5-6, the fluid path 411 may be formed
in the opening-closing section 400, one side of which is connected to the water supply
source and the other side of which is connected to the water supply member 221. That
is, in the embodiment shown in the drawings, an entrance 411a of the fluid path 411
may be connected to the water supply source through a connection tube (not shown)
and an exit 411b of the fluid path 411 may be connected to the water supply member
221 through a connection tube.

The water supply source may not be limited to any particular types thereof, and any
configuration which may supply water to the fluid path 411 of the opening-closing
section 400 may be used. In addition, if the water storage tank is a water purifying tank
which is provided in a water purifier, as previously mentioned, the fluid path 411 of
the opening-closing section 400 may be connected to the water supply member 221
through a plurality of water purifying filters (not shown) provided in the water purifier,

instead of being connected directly to the water supply member 221. However, a con-
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figuration of the fluid path 411 of the opening-closing section 400 being connected to
water supply member 221 may not be limited thereto.

Furthermore, the opening-closing section 400 may be provided in the upper portion
of the main body 200, and when the main body 200 includes the body member 210 and
the cover member 220, as in the embodiments shown in FIGS. 1-3 and 5, the opening-
closing section 400 may be provided in the cover member 220. When the opening-
closing section 400 is provided on the cover member 220 of the main body 200, the
float-feed 300 may be easily separated from the body member 210, together with a
float-feed guide member 430 included in the opening-closing section 400, as will be
described later, when the cover member 220 is separated from the main body 210. Ac-
cordingly, since the body member 210 can be easily washed, a degree of sanitation of
the water level control apparatus 100 may be improved and thus the degree of
sanitation of the water storage tank connected to the water level control apparatus may
also be improved.

Additionally, the opening-closing section 400 may be provided in the lower portion
of the main body 200 as in the embodiment shown in FIG 6, and when the main body
200 includes the body member 210 and the cover member 220 as previously
mentioned and shown in the embodiments, the opening-closing section 400 may be
provided in the lower portion of the body member 210.

The opening-closing section 400 may be associated with one or more float-feeds 300
which are provided to be movable upwardly and downwardly in the main body 200, as
in the embodiments shown in FIGS. 2-3 and 5-6. The fluid path 411 may be configured
to be opened and closed depending on a water level of the water storage tank, that is, a
water level of the main body 200 depending on the water level of the water storage
tank, as shown in FIGS. 7 and 8. As a result, the water level of the water storage tank
may be controlled through an opening and closing of the fluid path.

That is, when the water level of the water storage tank is not full, the float-feed 300
may not be moved in the main body 200, or even if it is moved upwardly, the fluid
path 411 of the opening-closing section 400 remains open, as shown in FIG. 7. As a
result, water in the water supply source flows into the main body 200 through the fluid
path 411 and moves into the water storage tank through the connection member 211
and is stored therein.

Furthermore, when the water level of the water storage tank is full, the float-feed 300
is moved upwardly to the highest position in the main body 200 to close the fluid path
411 of the opening-closing section 400. As a result, water supply from the water
supply source to the water storage tank is interrupted.

The opening-closing section 400 may include, as in the embodiments shown in FIGS.

2-3 and 5-6, an opening-closing section body 410, a sealing member 420, a float-feed
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guide member 430 and an upward and downward movement member 440.

As in the embodiments shown in FIGS. 2-3 and 5-6, the fluid path 411 may be
formed in the opening-closing section body 410. Additionally, a connection hole 412
may be formed in the opening-closing section body 410 connected to the fluid path
411. Here, a chamber 413 may be formed to be connected to the connection hole 412
and the main body 200.

When the opening-closing section 400 is formed in an upper portion of the main
body 200, as in the embodiments shown in FIGS. 2-3 and 5, the chamber 413 may be
connected to an upper portion of the main body 200. In addition, when the opening-
closing section 400 is provided in a lower portion of the main body 200, as in the em-
bodiment shown in FIG. 6, the chamber 413 may be connected to a lower portion of
the main body 200.

Meanwhile, the connection hole 412 and the chamber 413 formed in the opening-
closing section body 410 may be formed in the opening-closing section body 410, as a
single unit, respectively, when only one float-feed 300 is provided in the main body
200. However, when more than two float-feeds 300, that is, a plurality of float-feeds
are provided in the main body 200, as in the embodiments shown in FIGS. 2 and 5-6,
the connection hole 412 and the chamber 413 may be formed as a plurality, corre-
sponding to the number of the float-feeds 300.

Additionally, as in the embodiment shown in FIG. 3, when the float-feeds 300 may
be provided in the main body 200 as a plurality, a plurality of the opening-closing
section bodies 410 in each of which the connection hole 412 and the chamber 413 are
provided singularly, respectively, may be provided in the main body 200, which are as-
sociated with the plurality of the float-feeds 300, respectively. Here, the fluid paths 411
of the respective opening-closing section body 410 may be connected to each other
through the connection tube 414.

The sealing member 420 may be provided in the chamber 413 to seal the connection
hole 412, as in the embodiments shown in FIGS. 2-3 and 5-6. In addition, a commu-
nicating hole 421 connected to the fluid path 411 and a opening-closing hole 422 may
be formed in the sealing member 420. As a result, as shown in FIG. 7, when the
opening-closing hole 422 is not closed by the upward and downward movement
member 440 which is included in the opening-closing section 400 and will be
described later, the water flowed into the fluid path 411 from the water supply source
through the entrance 411a may be flowed into the chamber 413 through the commu-
nicating hole 421 and then flowed back into the fluid path 411 through the opening-
closing hole 422 and discharged through the exit 411b. Meanwhile, a sealing assistant
member 423 may be provided in the sealing member 420 to aid for sealing the connec-

tionhole 421, as shown in the embodiment. Here, a communicating hole 421 may be
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formed in the sealing assistant member 423, as shown in the embodiment.

As in the embodiments shown in FIGS. 2-3 and 5-6, one side of the float-feed guide
member 430 may be arranged in the main body 200 to be connected to the chamber
413 of the opening-closing section body 410. When the opening-closing section 400 is
provided in an upper portion of the main body 200, as in the embodiments shown in
FIGS. 2-3 and 5, one side of the float-feed guide member 430 may be arranged in an
upper portion of the main body 200, as in the embodiments. Meanwhile, when the
opening-closing section 400 is provided in a lower portion of the main body 200, as in
the embodiment shown in FIG. 6, one side of the float-feed guide member 430 may be
arranged in a lower portion of the main body 200.

Additionally, the other side of the float-feed guide member 430 may penetrate into
the float-feed 300, as in the embodiments shown in FIGS. 2-3 and 5. When the other
side of the float-feed guide member 430 penetrates into the float-feed 300, a stop
member 431 may be provided on the other side of the float-feed guide member 430, as
in the embodiments. As a result, even when the float-feed 300 is moved downward, the
float-feed 300 may not be separated from the float-feed guide member 430, and thus,
when the cover member 220 and the body member 210 included in the main body 200
are separated from each other, the float-feed 300, together with the float-feed guide
member430, may be pulled from the body member 210. In addition, when the stop
member 431 is removed, the float-feed 300 may be separated from the float-feed guide
member 430. As a result, the float-feed 300 may be separably connected to the float-
feed guide member 430.

Meanwhile, as in the embodiment shown in FIG. 6, the other side of the float-feed
guide member 430 may be connected for the float-feed 300 to be movable upwardly
and downwardly. That is, as in the embodiments, a hole may be formed in the float-
feed 300 and the other side of the float-feed guide member 430 may be inserted into
the hole and the other side of the float-feed guide member 430 may be connected for
the float-feed 300 to be movable upwardly and downwardly. Through this con-
figuration, as in the embodiments shown in FIGS. 2-3 and 5, the float-feed 300 may be
separably connected to the float-feed guide member 430 without the stop member 431.
That is, in the embodiment shown in FIG. 6, when the float-feed 300 may be moved
upwardly by a predetermined distance, the float-feed 300 may be separated from the
float-feed guide member 430.

As shown in FIGS. 7 and 8, upward and downward movement of the float-feed 300
may be guided by the float-feed guide member 430.

The upward and downward movement member 440 may be provided inside the float-
feed guide member 430 to be movable upwardly and downwardly, as in the em-

bodiments shown in FIGS. 2-3 and 5-6. In addition, the upward and downward
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movement member 440 may be moved upward and downward through magnetic force
of the magnet 310 provided in the float-feed 300 moving upwardly and downwardly.
As a result, the opening-closing hole 422 of the sealing member 420 may be opened
and closed, as shown in FIGS. 7 and 8.

Since the opening-closing hole 422 of the sealing member 420 is opened and closed
by the upward and downward movement member 440, and further, the upward and
downward movement member 440 made of a metal or a magnetic material, or provided
with a plurality of magnets is arranged inside the float-feed guide member 430, the
water introduced in the main body 200 may not directly contact the upward and
downward movementmember 440. Therefore, a degree of sanitation of the water level
control apparatus 100 may be improved, and accordingly a degree of sanitation of the
water storage tank connected to the water level control apparatus 100 may be
improved.

The upward and downward movement member 440 may be made of a metal such as
iron, etc., as in the embodiments shown in FIGS. 2-3 and 6.

As in the embodiments shown in FIGS. 2 and 3, when the opening-closing section
400 is provided in an upper portion of the main body 200 and a water level of the water
storage tank is lowered, the water level of the main body 200 is lowered and the float-
feed 300 is moved downwardly or kept in a state of downward movement as shown in
Fig. 7. Here, the upward and downward movement member 440 is moved downwardly
or kept in a state of downward movement, together with the float-feed 300, by at-
tractive magnetic force induced from the magnet 310 provided in the float-feed 300.

As aresult, the opening and closing hole 422 of the sealing member 420 is opened
and thus water in the water supply source flows through the fluid path 411 and flows
into the main body 200 through the water supply member 221, and the water in-
troduced into the main body 200 is moved into the water storage tank through the
connection member 211 and stored therein.

Additionally, when a water level of the water storage tank is raised through water
supply to the water storage tank, the water level of the main body 200 is raised for the
float-feed 300 to be moved upwardly. Here, the upward and downward movement
member 440 is also raised through attractive magnetic force induced from the magnet
310 provided in the float-feed 300.

Meanwhile, when water level of the water storage tank is to be full, as shown in FIG.
8, the float-feed 300 is to be moved upwardly to the highest position and, as a result,
the upward and downward movement member 440 closes the opening and closing hole
422 of the sealing member 420.

Accordingly, the fluid path 411 is to be closed to interrupt water supply from the

water supply source to the water storage tank.
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Meanwhile, as shown in the embodiment shown in FIG. 6, when the opening-closing
section 400 is provided in a lower portion of the main body 200, and the water levels
of the water storage tank and the main body 200 are lowered and the float-feed 300 is
moved downwardly or in a state of downward movement, the upward and downward
movement member 440 is to be moved upward or in a state of upward movement
through attractive magnetic force induced from the magnet 310 of the float-feed 300.

Therefore, the opening and closing hole 422 of the sealing member 420 is opened
and the water in the water supply source flows through the fluid path 411 and flows
into the main body 200 through the water supply member 221, and the water in-
troduced into the main body 200 is moved to the water storage tank through the
connection member 211 and stored therein.

In addition, when the water level of the water storage tank is raised through water
supply, together with a water level of the main body 200, for the float-feed 300 to be
moved upwardly, the upward and downward movement member 440 is also keptin a
state of upward movement through attractive magnetic force induced from the magnet
310 provided in the float-feed 300.

Meanwhile, when the water level of the water storage tank is full, the float-feed 300
may be raised to the highest position in the main body 200 and in this location the
magnetic force induced from the magnet 310 provided in the float-feed 300 does not
influence the upward and downward movement member 440. Therefore, the upward
and downward movement member 440 may be moved downwardly through self-
weight to close the opening and closing hole 422 of the sealing member 420.

As aresult, the fluid path 411 is to be closed to interrupt water supply from the water
supply source to the water storage tank.

Meanwhile, as in the embodiment shown in FIG. 5, the upward and downward
movement member 440 may be made of a magnet on which a plurality of steps 441 are
formed. When the upward and downward movement member 440 is made of a magnet
on which a plurality of steps 441 are formed, magnetic lines of force are produced for
each step 441 to have a role of a single magnet. Therefore, it may have effects as if a
plurality of magnets are arranged on the upward and downward movement member
440 at a predetermined spaced-distance.

Additionally, although not shown in the drawings, a plurality of magnets may be
provided in the upward and downward movement member 440 in a predetermined
spaced-distance.

When the upward and downward movement member 440 is configured as previously
mentioned, repulsive force may apply to the upward and downward movement
member 440, which is produced from co-operation between magnetic force induced

from the magnet 310 provided in the float-feed 300 and magnetic force induced from
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some steps 441, which are located near to the magnet 310 of the float-feed 300, among
a plurality of steps 441 of the upward and downward movement member 440 made of
magnet, or some of magnets, which are located near to the magnet 310 of the float-feed
300, among a plurality of magnets provided in the upward and downward movement
member 440.

In addition, even when magnetic force induced from some steps 441 among a
plurality of steps 441 or induced from some magnets among a plurality of magnets dis-
appeares, the repulsive force may apply to the upward and downward movement
member 440, which is produced from co-operation between magnetic force induced
from other steps 411 or other magnets and magnetic force induced from the magnet
310 provided in the float-feed 300.

Therefore, the upward and downward movement member 440 may be reliably and
easily moved upwardly and downwardly depending on an upward and downward
movement of the float-feed 300.

In this case, the water levels of the water storage tank and the main body 200 are
lowered and thus the float-feed 300 is moved downward or in a state of downward
movement, the repulsive force may not apply to the upward and downward movement
member 440.

Therefore, the upward and downward movement member 440 may be moved
downward or in a state of downward movement through self-weight. Furthermore, the
opening and closing hole 422 of the sealing member 420 is opened and water in the
water supply source flows through the fluid path 411 and flows into the main body
200, and the water introduced into the main body 200 is moved into the water storage
tank through the connection member 211 and stored therein.

Additionally, when the water levels of the water storage tank and the main body 200
are raised through a water supply to the water storage tank and the float-feed 300 is
moved upwardly, the upward and downward movement member 440 also is raised
through the repulsive force.

When the water level of the water storage tank is full, the float-feed 300 is raised to
the highest position in the main body 200 and as a result, the upward and downward
movement member 440 closes the opening and closing hole 422 of the sealing member
420.

Accordingly, the fluid path 411 is closed to interrupt water supply from the water
supply source to the water storage tank.

Meanwhile, the opening-closing section 400 may include an elastic member 450, as
in the embodiments shown in FIGS. 2-3 and 5-6. The elastic member 450 may be
provided inside the float-feed guide member 430 to elastically support the upward and

downward movement member 440, as in the embodiments show in drawings.
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Therefore, in the embodiments shown in FIGS. 2 and 3 when the upward and
downward movement member 440 is raised through an upward movement of the float-
feed 300, elastic force from the elastic member 450, in addition to magnetic force
induced from the magnet 310 provided in the float-feed 300, may apply to the upward
and downward movement member 440.

Furthermore, in the embodiment shown in FIG. 6 when the float-feed 300 is raised to
the highest position and the upward and downward movement member 440 is lowered,
the elastic force from the elastic member 450 may apply to the upward and downward
movement member 440.

In addition, in the embodiment shown in FIG. 5 when the float-feed 300 is moved
downward and the upward and downward movement member 440 is moved downward
through self-weight, without the repulsive force being applied to the upward and
downward movement member 440, the elastic member 450 may buffer the downward
movement of the upward and downward movement member 440. Therefore, noise
produced from a downward movement of the upward and downward movement
member 440 can be avoided.

A guide section 500, as in the embodiments shown in FIGS. 1-6, may be provided
inside the main body 200 adjacent to the water supply member 221. The guide section
500 may guide water to be flowed into the main body 200, without influencing upward
and downward movement of the float-feed 300. Therefore, the float-feed 300 may be
reliably moved upwardly and downwardly depending on the water level of the water
storage tank, and as a result, a water level of the water storage tank is reliably
controlled by the water level control apparatus 100.

The guide section 500, as in the embodiments shown in FIGS. 2 and 5-6, may
include a partition 510 in a lower portion of which one and more passage holes 511
through which water passes are formed. Therefore, the water introduced into the main
body 200 through the water supply member 221 flows to a lower portion of the main
body 200 along the partition 510 and then passes through the passage hole 511 of the
partition 510, and starts to fill the lower portion of the main body 200.

Meanwhile, the partition 510, as in the embodiments shown in FIGS. 2 and 5-6, may
be spaced at a predetermined distance from the lower portion of the main body 200, in
addition to the passage hole 511 through which water passes being formed.

Additionally, when the float-feed 300 may be provided inside the main body 200 as a
plurality, as in the embodiment shown in FIG. 3, the water supply member 221 may be
provided in an upper portion of the main body 200 between the float-feeds 300. Fur-
thermore, the guide section 500 may include a partition 510° provided inside the main
body 200 between the float-feeds 300. A section of the partition 510’ is shaped to

guide the water introduced through the water supply member 221 to be flowed to a
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lower portion of the main body 200. For this purpose the section of the partition 510°,
as in the embodiment shown in FIG. 3, may have a " - " shape. However, the section
of the partition 510’is not limited thereto, and any shapes such as an "11" character,
etc., which guide the water introduced through the water supply member 221 to be
flowed to a lower portion of the main body 200, may be used. Further, one or more
passage holes 511° through which water passes may be formed in a lower portion of
the partition 510.

Accordingly, the water introduced into the main body 200 through the water supply
member 221 flows to a lower portion of the main body 200 along the partition 510
and then passes through the passage hole 511° of the partition 510°, and starts to fill the
lower portion of the main body 200.

Meanwhile, as in the embodiment shown in FIG. 3, when the float-feed 300 may be
provided as a plurality and the water supply member 221 may be provided in an upper
portion of the main body 200 between the float-feeds 300, the guide section 500 may
be provided inside the main body 200 between the float-feeds 300, and at lower
portion of which a passage hole 511 through which water passes may be formed, or
include a plurality of partitions 510 which are spaced at a predetermined distance from
a lower portion of the main body 200.

The partitions 510 and 510’may be provided inside the main body 200 through being
fitted into a guide rib 212 formed in the body member 210 if the main body 200
includes the body member 210 and the cover member 220, as in the embodiments
shown in FIGS. 2-3 and 5-6. However, a configuration of the partitions 510 and
510’being provided inside the main body 200 is not limited to the embodiments shown
in the drawings, and any configurations in which the partitions 510 and 510’ are
connected to the cover member 220 and are provided inside the main body 200, may
be used.

Meanwhile, as in the embodiments shown in FIGS. 4(a) and 4(b), the guide section
500 may include a guide member 520. One side of the guide member 520 may be
connected to the water supply member 221, as in the embodiment shown in drawings.
The other side of the guide member 520 may be placed inside the main body 200 and
under a center of the main body 200.

A section of the guide member 520 may be shaped of a semi-circle, as in the em-
bodiment shown in FIG. 4(a), or of a tube, as in the embodiment shown in FIG. 4(b).
However, the shape of the guide member 520 is not limited to a special form, and any
shapes which allow water to be flowed into the main body 200 without influencing
upward and downward movements of the float-feed 300, may be used.

The guide member 520 may be used instead of that the partition 510’into which the

passage hole 511 is formed, and a section of which has a " ! " shape and the passage
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hole 511 is formed or a plurality of partitions 510 is placed in a predetermined distance
from a lower portion of the main body 200, even when the float-feed 300 is provided
as a plurality and the water supply member 221 is provided at an upper portion of the
main body between the float-feeds 300, as in the embodiments shown in FIG. 3.

Meanwhile, the partitions 510 and 510” or the guide member 520 may be included in
the guide section 500 singularly or in plural, as in the embodiments shown in FIGS.
2-6.

Additionally, the water supply member 221 may be provided in a lower portion of
the main body 200, differently from the embodiments shown in FIGS. 1-8. Therefore,
water may be flowed into a lower portion of the main body 200. In this case, the guide
section 500 may include, although not shown in drawings, a baffle member in which
one or more holes are formed, a flow guide member which allows water to be rotated
and flowed into the main body 200, or a diaphragms member which guides water so as
not to directly contact the float-feed 300 when water is introduced. Through this con-
figuration water is not weighted on a part of the main body 200 and flowed evenly into
the main body 200. As a result, water is evenly moved upwardly in the main body 200
and thus the float-feed 300 may be reliably moved upwardly and downwardly
depending on water level of the water storage tank and further water level of the water
storage tank is reliably controlled by the water level control apparatus 100.

When the water level control apparatus according to the present invention is used,
water may be introduced into the water level control apparatus, without influencing
upward and downward movement of the float-feed and the float-feed is reliably moved
upwardly and downwardly, and the water level of the water storage tank is controlled
reliably.

While the present invention has been shown and described in connection with the
exemplary embodiments, it will be apparent to those skilled in the art that modi-
fications and variations can be made without departing from the spirit and scope of the

invention as defined by the appended claims.
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Claims

A water level control apparatus, comprising:

a main body provided with a water supply member through which
water flows into and a connection member connected to a water storage
tank;

one or more float-feeds which are provided inside the main body and
movable upwardly and downwardly depending on a water level of the
main body

an opening-closing section in which a fluid path, one side of which is
connected to a water supply source and the other side of which is
connected the water supply member, is formed, and which is provided
in the main body to be associated with the one or more float-feeds and
opens and closes the fluid path depending on a water level of the water
storage tank; and

a guide section which is provided inside the main body adjacent to the
water supply member and guides water to be introduced without in-
fluencing upward and downward movements of the float-feed.

The apparatus of claim 1, wherein the main body comprises:

a body member, an upper portion of which is opened and in which the
connection member is provided and the one or more float-feeds are
provided to be movable upwardly and downwardly, and

a cover member which is connected to the body member to cover the
opened upper portion of the body member and in which the water
supply member is provided.

The apparatus of claim 1, wherein the guide section on a lower portion
of which one or more passage holes through which water passes are
formed, and which comprises one or more partition placed at a prede-
termined distance from a lower portion of the main body.

The apparatus of claim 1, wherein one or more float-feeds are provided
inside the main body,

the water supply member is provided in an upper portion of the main
body between the float-feeds, and

the guide section includes a partition which is provided inside the main
body between the float-feeds, a section of which is shaped to guide
water introduced into the main body through the water supply member
to be flowed to a lower portion of the main body, and in which one or

more passage holes through which water passes are formed.
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The apparatus of claim 1, wherein a section of the partition has a " — "
shape.

The apparatus of claim 1, wherein the guide section comprises a guide
member, one side of which is connected to the water supply member
and the other side of which is placed inside the main body and under a
center of the main body.

The apparatus of claim 1, wherein the opening-closing section
comprises:

an opening-closing section body in which the fluid path, a connection
hole connected to the fluid path, and a chamber which is connected to
an upper portion or a lower portion of the main body, are formed;

a sealing member which is provided in the chamber to seal the
connection hole, and in which a communicating hole communicated to
the fluid path and an opening and closing hole communicated to the
connection hole are formed

a float-feed guide member, one side of which is arranged on an upper
portion or a lower portion of the main body to be connected to the
chamber and the other side of which penetrates into the float-feed
provided with a magnet, or to which the float-feed is connected to be
movably upwardly and downwardly and

an upward and downward movement member which is provided
movably upwardly and downwardly inside the float-feed guide member
and is moved upward and downward through magnetic force induced
from the magnet depending on upward and downward movements of
the float-feed to open and close the opening and closing hole.

The apparatus of claim 7, wherein the opening-closing section further
comprises an elastic member which is provided inside the float-feed
guide member, to elastically support the upward and downward
movement member.

The apparatus of claim 7, wherein the upward and downward
movement member is made of a magnet on which a plurality of steps
are formed, or is provided with a plurality of magnets which are spaced
at a predetermined distance.

The apparatus of claim 7, wherein the float-feed is separably connected
to the float-feed guide member.

The apparatus of claim 1, wherein the water supply member is provided
at lower portion of the main body, and the guide section comprises a

baffle member in which one or more holes are formed, a flow guide
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member which allows water to be rotated and flowed into the main
body, or a diaphragms member which guides water so as not to directly

contact the float-feed.
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