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[Fig. 5]
unit configured to make introduced water into ice cubes, and to store the
100 m ice cubes; a cold water unit configured to generate cold water by receiving
N — J H — the ice cubes made by the ice making unit; and a cooling unit contigured
, e g to supply cold air to the ice making unit. Firstly, since cold water is gener-
10— [ ated by using ice cubes made by the ice making unit, may be solved the

conventional problem that the ice cubes cling to each other due to contact
with the cold water. Secondly, the ice making unit, the cold water unit, etc.
may be installed so as to be stacked with each other in upper and lower di-
rections, the apparatus for purifying water may have a slim configuration.
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Description

APPARATUS FOR PURIFYING WATER
Technical Field

The present invention relates to an apparatus for purifying water, and more par-
ticularly, to an apparatus for purifying water capable of making cold water and ice

cubes and providing them to a user.

Background Art

Generally, an apparatus for purifying water serves to filter harmful ingredients such
as foreign materials or heavy metals included in water in a physical or chemical
manner. A similar apparatus to the water purifier may include an ionized water
apparatus, etc.

This water purifier may be largely divided into a filtering unit for filtering con-
taminants from raw water, a storing unit for storing purified water having passed
through the filtering unit, and a discharging unit for providing the purified water stored
in the storing unit to a consumer.

Generally, the apparatus for purifying water is supplied to homes, companies,
factories, etc. due to consumers’ high concerns about health and a recent bad water
quality.

As the apparatus for purifying water is universally supplied, increased are the
consumers’ demands for an apparatus for purifying water having an additional function
to provide hot water and cold water as well as to purify water.

Nowadays, manufacturers for the apparatus for purifying water present out an
apparatus for purifying water having an additional function to provide ice cubes,
thereby attracting the consumers’ interests.

The apparatus for purifying water having a function to provide ice cubes has a
structure that a refrigerant pipe along which a refrigerant having a low temperature
flows is immersed in purified water accommodated in a predetermined container. Here,
the purified water around the refrigerant pipe is frozen to form ice cubes, whereas the
purified water accommodated in the container is cooled into cold water through heat
exchange with the refrigerant pipe.

In this case, the temperature of the cold water is determined according to a heat
exchange rate with a heat exchanger until the ice cubes are frozen to a predetermined
size. Accordingly, it is difficult to control the temperature of the cold water in ac-
cordance with a consumer’s demand.

Furthermore, the temperature of the cold water is varied according to a distance

between the heat exchanger and the purified water. This may cause the temperature of
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the cold water provided to the consumer not to be constant.

Disclosure of Invention

Technical Problem

[10] In the conventional apparatus for purifying water having a function to provide ice
cubes, cold water accommodated in the container and cooled by the refrigerant pipe,
and ice cubes formed by the refrigerant pipe fall down when the container is turned
upside down. Furthermore, a container for accommodating ice cubes and a container
for accommodating cold water are provided in parallel in a horizontal direction.

[11] This may cause a front width of the apparatus for purifying water to be wide, which
is not suitable for a recent slim configuration of home electronic appliances.

[12] Furthermore, when the ice cubes and the cold water come in contact with each other,

the ice cubes may cling to each other due to moisture on their surfaces.

Technical Solution

[13] Therefore, it is an object of the present invention to provide an apparatus for
purifying water capable of preventing ice cubes from clinging to each other due to
contact with cold water, and capable of implementing a slim configuration.

[14] To achieve these and other advantages and in accordance with the purpose of the
present invention, as embodied and broadly described herein, there is provided an
apparatus for purifying water, comprising: an ice making unit configured to make in-
troduced purified water into ice cubes, and to store the ice cubes; a cold water unit
configured to generate cold water by receiving the ice cubes made by the ice making
unit; and a cooling unit configured to supply cold air to the ice making unit.

[15] The ice making unit may comprise an ice maker configured to make accommodated
purified water into ice cubes; and an ice storing unit configured to store the ice cubes
discharged from the ice maker, and to selectively supply the ice cubes to the cold water
unit or outside.

[16] The ice storing unit may comprise an ice container having first and second openings
at one side and another sides thereof, respectively, and configured to accommodate the
ice cubes therein; and an ice transferring portion disposed in the ice container, and
configured to transfer the ice cubes to the first opening or the second opening.

[17] The first and second openings may be disposed on surfaces of the ice container
facing each other.

[18] The ice transferring portion may comprise a rotation shaft having both ends disposed
to be toward the first and second openings, respectively; a transferring screw disposed
on an outer circumference of the rotation shaft in a radius direction, and configured to
transfer the ice cubes when the rotation shaft is rotated; and a rotation driving portion

disposed at one end of the rotation shaft, and configured to rotate the rotation shaft.
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One of the first and second openings may be communicated with a discharging unit
configured to discharge the ice cubes to outside, and another of the first and second

openings may be implemented to guide the ice cubes to the cold water unit.
A transfer direction of the ice cubes may be determined according to a rotation

direction of the rotation shaft.

The discharging unit may comprise an ice discharge duct configured to guide
discharge of the ice cubes; and an opening/closing member configured to selectively
open or close the end of the ice discharge duct in a discharge direction of the ice cubes.

On an outer circumferential surface of the ice discharge duct, may be installed a cold
water discharge pipe through which cold water is discharged out from the cold water
unit.

The ice making unit, the ice storing unit, and the cold water unit may be stacked with
each other in upper and lower directions.

The apparatus for purifying water may further comprise a hot water unit configured
to heat received purified water to a predetermined temperature, and to store the heated
purified water therein. The hot water unit may be installed just below the cold water
unit.

Preferably, long edges of the ice maker, and the transferring screw may be installed
in back and forth directions of the apparatus for purifying water.

The cooling unit may be coupled to an outer surface of the ice maker, so as to freeze
the purified water accommodated in the ice maker by conduction.

The ice making unit and the cooling unit may be disposed in an ice making chamber
formed by a heat insulation member. And, may be further provided a blowing unit
configured to blow cold air generated by the cooling unit to the ice making unit.

The apparatus for purifying water according to the present invention may have the
following advantages.

Firstly, since cold water is generated by using ice cubes made by the ice making unit,
may be solved the conventional problem that the ice cubes cling to each other due to
contact with the cold water.

Secondly, the ice making unit, the cold water unit, etc. may be installed so as to be
stacked with each other in upper and lower directions, the apparatus for purifying
water may have a slim configuration.

Brief Description of Drawings

FIG. 1 is a view showing the appearance of an apparatus for purifying water
according to a first embodiment of the present invention;

FIG. 2 is a view showing an inner part of a front surface of the apparatus for

purifying water of FIG. 1;
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FIG. 3 is a view showing an inner part of a side surface of the apparatus for purifying

water of FIG. 1;
FIG. 4 is a disassembled perspective view of an ice maker of FIG.1;

FIG. 5 is a view showing each operation of an ice making unit and a cold water unit
of the apparatus for purifying water of FIG. 1; and

FIG. 6 is a view showing an inner part of a side surface of an apparatus for purifying
water according to a second embodiment of the present invention.

Best Mode for Carrying out the Invention

Reference will now be made in detail to the preferred embodiments of the present
invention, examples of which are illustrated in the accompanying drawings.

Hereinafter, an apparatus for purifying water according to a first embodiment of the
present invention will be explained in more detail with reference to the attached
drawings.

FIG. 1 is a view showing the appearance of an apparatus for purifying water
according to a first embodiment of the present invention, FIG. 2 is a view showing an
inner part of a front surface of the apparatus for purifying water of FIG. 1, FIG. 3 is a
view showing an inner part of a side surface of the apparatus for purifying water of
FIG. 1, FIG. 4 is a disassembled perspective view of an ice maker of FIG.1, and FIG. 5
is a view showing each operation of an ice making unit and a cold water unit of the
apparatus for purifying water of FIG. 1.

Firstly, an apparatus for purifying water according to a first embodiment of the
present invention will be explained in more detail with reference to FIGS. 1 to 3.

Referring to FIGS. 1 to 3, an apparatus for purifying water according to a first em-
bodiment of the present invention 100 comprises a case 101 configured to form the ap-
pearance, and having a plurality of components mounted therein; a filtering unit 103
configured to filter water introduced from a water supply source, etc. into purified
water; a purified water storing unit 110 configured to store the purified water therein;
an ice making unit 120 configured to make introduced purified water into ice cubes; a
cold water unit 130 configured to cool the purified water and store it in a cold water
State.

Generally, the case 101 is formed in a hexagonal shape. However, the case 101 may
have various forms for enhanced designs.

On a front surface of the case 101, disposed is a state displaying portion 102
configured to display, to outside, a state of the apparatus for purifying water (e.g.,
purified water amount, hot water amount, cold water amount, ice cubes amount, tem-
perature of hot water, temperature of cold water, whether or not an ice cube making

mode is operated, etc.).
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The case 101 is further provided with a discharging unit 170 configured to discharge
purified water, cold water, ice cubes, etc. out.

Preferably, one or more surfaces of the case 101 are configured to be opened and
closed so as to clean or repair components inside the case 101.

Just below the discharging unit 170, may be further provided a remaining water
collector 105 configured to collect remaining water not having been accommodated in
a container, etc. while discharging out purified water, ice cubes, etc.

Preferably, the remaining water collector 105 is detachably installed at the case 101
so as to easily remove remaining water.

The filtering unit 103 includes one or more filters 103a, and one or more filter heads
103b configured to fixedly-couple the filters 103a thereto. The number of the filters
103 is varied according to a manufacturer’s purposes.

The purified water storing unit 110 serves to store therein water purified through the
filtering unit 103, and a maximum storage amount of the purified water is controlled
by a floating valve 111.

For smooth supply of the purified water and control of a supply amount of the
purified water, the purified water storing unit 110 is preferably installed above the ice
making unit 120, the cold water unit 130, etc.

The ice making unit 120 includes an ice maker 121 configured to make purified
water received from the purified water storing unit 110 into ice cubes, and an ice
storing unit 123 configured to store the ice cubes discharged from the ice maker 121.

Preferably, the ice maker 121 receives purified water stored in the purified water
storing unit 110, through a tube connected to the purified water storing unit 110. And,
the ice storing unit 123 is preferably disposed below the ice maker 121, thereby ac-
commodating therein ice cubes discharged from the ice maker 121 to drop by the
gravity.

The cold water unit 130 is implemented as a container capable of containing liquid
therein. And, a cold water discharge pipe 133 configured to supply cold water to the
discharging unit 170 is connected to the cold water unit 130.

The cold water unit 130 is communicated with the ice storing unit 123, so as to
receive ice cubes from the ice storing unit 123.

Accordingly, ice cubes supplied from the ice storing unit 123 are melted to be stored
in the cold water unit 130 in the form of cold water.

Alternatively, under a state that the purified water stored in the purified water storing
unit 110 has been supplied to the cold water unit 130, ice cubes supplied from the ice
storing unit 123 are melted in the cold water unit 130, thereby cooling the purified
water into cold water.

In the apparatus for purifying water, cold water can be generated without providing
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an additional heat exchanger to the cold water unit 130. This may allow the number of
processes required to additionally install the heat exchanger to be reduced, and prevent
increase of a volume of the cold water unit 130.

Accordingly, the case 101 of the apparatus for purifying water 100 may have a
slimmer configuration.

The ice storing unit 123 includes an ice container 124 configured to accommodate
the ice cubes discharged from the ice maker 121.

The ice container 124 is provided with a first opening 124a and a second opening
124b communicated with the discharging unit 170 and the cold water unit 130, re-
spectively.

The first and second openings 124a, 124b may be disposed on surfaces of the ice
container 124 facing each other.

The ice storing unit 123 may include an ice transferring portion 125 disposed in the
ice container 124 and configured to transfer the ice cubes to the first and second
openings 124a, 124b.

The ice transferring portion 125 may include a rotation shaft 125a having both ends
disposed to be toward the first and second openings 124a, 124b respectively; a
transferring screw 125b disposed on an outer circumference of the rotation shaft 125a
in a radius direction, and configured to transfer the ice cubes when the rotation shaft
125a is rotated; and a rotation driving portion 125¢ disposed at one end of the rotation
shaft 125a, and configured to rotate the rotation shaft 125a.

The rotation driving portion 125¢ is implemented to rotate the rotation shaft 125a in a
forward or backward direction. Accordingly, the transferring screw 125b serves to
transfer the ice cubes to the first opening 124a or the second opening 124b.

The discharging unit 170 may include an ice discharge duct 171 configured to guide
discharge of the ice cubes; and an opening/closing member 173 disposed at the end of
the ice discharge duct 171 in a discharge direction of the ice cubes, and configured to
selectively open or close the end of the ice discharge duct 171.

The opening/closing member 173 is implemented to be opened only when the ice
cubes are discharged out, thereby preventing a problem that the ice cubes may melt
due to supply of external air into the ice container 124.

A cold water discharge pipe 133 through which cold water is discharged out from the
cold water unit 130 may be installed at the ice discharge duct 171.

At a connection part between the cold water unit 130 and the cold water discharge
pipe 133, preferably disposed is a filtering net 131 configured to prevent the ice cubes
inside the cold water unit 130 from being introduced into the cold water discharge pipe
133.

The cold water discharge pipe 133 may be fixed on an inner surface or an outer
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surface of the ice discharge duct 171.

The reason is in order to provide ice water to a user by making outlets for cold water
and ice cubes adjacent to each other, without changing the position of the container for
accommodating the ice cubes or cold water therein.

The apparatus for purifying water 100 may further comprise a hot water storing unit
150 configured to store hot water heated to a predetermined temperature by a heating
means (e.g., heat wire) disposed at an outer side, by receiving purified water from the
purified water storing unit 110.

In the apparatus for purifying water 100, the purified water storing unit 110, the ice
making unit 120, the cold water unit 130, etc. are preferably installed in the case 101
so as to be staked with each other in upper and lower directions.

Preferably, the ice maker 121 and the ice storing unit 123 of the ice making unit 120
are installed with a stacked state to each other. And, the cold water unit 130 is
preferably disposed below the ice storing unit 123.

Preferably, the hot water storing unit 150 is positioned just below the cold water unit
130.

Preferably, a longitudinal direction of the filter 103a of the filtering unit 103 is
consistent with a height direction of the case 101.

This may allow the case 101 to have a slim configuration, thereby enhancing the ap-
pearance of the apparatus for purifying water 100.

By providing the rotation shaft 125a of the ice transferring portion 125 in back and
forth directions, a horizontal width of a front surface of the case 101 can be made to be
slim.

Here, the ice maker 121 is preferably installed in back and forth directions of the
apparatus for purifying water 100. That is, long edges of the ice maker 121 are
preferably disposed in back and forth directions of the apparatus for purifying water
100.

Next, the cooling unit 140 of the apparatus for purifying water 100 according to the
first embodiment of the present invention will be explained with reference to FIG. 4.

Referring to FIG. 4, the cooling unit 140 is implemented as a refrigerant pipe through
which a refrigerant having a low temperature passes.

For this, a compressor 141, a condenser 142, and an expander 143 are disposed in the
case 101. And, a refrigerant pipe through which a refrigerant having a low temperature
passes serves as the cooling unit 140.

The cooling unit 140 is coupled to an outer surface of the ice maker 121, so as to
freeze the purified water accommodated in the ice maker 121 by conduction.

Preferably, the ice maker 121 is formed of a material having a high thermal con-

ductivity. And, the cooling unit 140 is preferably bent a plurality of times so as to
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increase a contact area with the ice maker 121.

Next, the operation of the apparatus for purifying water according to the present
invention will be explained with reference to FIG. 5.

Referring to FIG. 5, the purified water filtered by the filtering unit 103 is supplied to
the ice maker 121 from the purified water storing unit 110, thereby being frozen in ice
cubes. And, the ice cubes are discharged to the ice storing unit 123 disposed below the
ice maker 121, and are stored therein.

Some of the ice cubes stored in the ice storing unit 123 are supplied to the cold water
unit 130 by rotation of the transferring screw 125b of the ice transferring portion 125,
thereby generating cold water.

The number of the ice cubes supplied to the cold water unit 130 may be controlled
according to the temperature of cold water stored in the cold water unit 130, or a water
level of the cold water.

Once an ice cube discharge signal is input from outside, the transferring screw 125b
is rotated in an opposite direction to the rotation direction when supplying the ice
cubes to the cold water unit 130, thereby transferring the ice cubes to the discharging
unit 170. As the opening/closing member 173 is opened, the ice cubes are discharge to
outside.

Hereinafter, an apparatus for purifying water according to a second embodiment of
the present invention will be explained with reference to FIG. 6.

The same configurations as those of the first embodiment, and their detailed de-
scriptions will be omitted.

Referring to FIG. 6, an apparatus for purifying water according to a second em-
bodiment of the present invention 200 further comprises an ice making chamber 263
partitioned by a heat insulation member 261 in the case 201.

In the ice making chamber 263, installed is an ice making unit 220 including an ice
maker 221 and an ice storing unit 223.

The cooling unit 240 is also installed in the ice making chamber 263.

Differently from the first embodiment, the cooling unit 240 is preferably im-
plemented as a heat exchanger having refrigerant pipes 240a bent a plurality of times,
and a plurality of heat emitting fins 240b disposed on outer surfaces of the refrigerant
pipes 240a.

Preferably, further provided is a blowing unit 280 configured to blow cold air
generated by the cooling unit 240 to the ice making unit 220.

Accordingly, can be solved lowering of a heat exchange efficiency due to frost
condensed on an outer surface of the cooling unit 240 when the cooling unit 240 and
the ice maker 221 come in direct contact with each other.

It will also be apparent to those skilled in the art that various modifications and
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variations can be made in the present invention without departing from the spirit or
scope of the invention. Thus, it is intended that the present invention cover modi-
fications and variations of this invention provided they come within the scope of the

appended claims and their equivalents.



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

WO 2010/120012 PCT/KR2009/003388

10

Claims
An apparatus for purifying water, comprising:
an ice making unit configured to make introduced water into ice cubes, and to
store the ice cubes;
a cold water unit configured to generate cold water by receiving the ice cubes
made by the ice making unit; and
a cooling unit configured to supply cold air to the ice making unit.
The apparatus for purifying water of claim 1, wherein the ice making unit
comprises:
an ice maker disposed in a body that forms appearance, and configured to make
accommodated water into ice cubes; and
an ice storing unit configured to store the ice cubes discharged from the ice
maker,
wherein the ice storing unit selectively supplies the ice cubes to the cold water
unit or outside.
The apparatus for purifying water of claim 2, wherein the ice storing unit
comprises:
an ice container having first and second openings through which the ice cubes
are discharged out; and
an ice transferring portion disposed in the ice container, and configured to
transfer the ice cubes to the first opening or the second opening.
The apparatus for purifying water of claim 3, wherein the first and second
openings are disposed on surfaces of the ice container facing each other.
The apparatus for purifying water of claim 3, wherein the ice transferring portion
comprises:
a rotation shaft; and
a transferring screw attached to the rotation shaft, and configured to transfer the
ice cubes when the rotation shaft is rotated.
The apparatus for purifying water of claim 3, wherein one of the first and second
openings is communicated with a discharging unit configured to discharge the
ice cubes out of the body, and another of the first and second openings serves to
guide the ice cubes to the cold water unit.
The apparatus for purifying water of claim 5, wherein a transfer direction of the
ice cubes is determined according to a rotation direction of the rotation shaft.
The apparatus for purifying water of claim 6, wherein the discharging unit
comprises:

an ice discharge duct configured to guide discharge of the ice cubes; and
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an opening/closing member configured to selectively open or close the end of the
ice discharge duct in a discharge direction of the ice cubes.

The apparatus for purifying water of claim 8, wherein on an outer circumferential
surface of the ice discharge duct, installed is a cold water discharge pipe through
which cold water is discharged out from the cold water unit.

The apparatus for purifying water of claim 3, wherein the ice maker, the ice
storing unit, and the cold water unit are stacked with each other in upper and
lower directions.

The apparatus for purifying water of claim 10, further comprising a hot water
unit configured to heat received water to a predetermined temperature, and to
store the heated water therein.

The apparatus for purifying water of claim 10, wherein the transferring screw is
installed in back and forth directions of the apparatus for purifying water.

The apparatus for purifying water of claim 2, wherein the cooling unit is coupled
to an outer surface of the ice maker, so as to freeze the water accommodated in
the ice maker by conduction.

The apparatus for purifying water of claim 2, wherein the ice making unit and the
cooling unit are disposed in an ice making chamber formed by a heat insulation
member,

wherein further comprising a blowing unit configured to blow cold air generated

by the cooling unit to the ice making unit.



WO 2010/120012 PCT/KR2009/003388
1/6

[Fig. 1]

100 101

N




WO 2010/120012 PCT/KR2009/003388
2/6

[Fig. 2]
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[Fig. 4]
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