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(54) ICE MAKER

(57) An ice maker (1) is provided which may make
ice efficiently with a simple structure and is easy to dis-
assemble from and assemble to a refrigerator. An ice
maker (1) disposed inside a refrigerator (100) is provided,
including: a cooling part (50) having a cooling pipe (40)
where cold air passing through an evaporator (140) of
the refrigerator flows, a heat sink (10) disposed in the
cooling pipe (40) and having a plurality of cooling fins
(12), and a metal plate (20) mounted to allow a metal
rod-like member (24) to extend downwards from a base
end portion to a tip portion, the rod-like member (24) be-
ing cooled by the heat sink (10); and a liquid container
(60) capable of storing liquid, a predetermined region of
the rod-like member (24) from the tip portion being im-
mersed in the liquid contained in the liquid container (60),
and ice being generated around the rod-like member (24)
cooled by the heat sink (10).
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Description

TECHNICAL FIELD

[0001] The present invention relates to an ice maker
freezing liquid to produce ice, and in particular, to an ice
maker disposed inside a refrigerator.

BACKGROUND

[0002] Among ice makers freezing liquid to produce
ice, an ice maker is proposed in which a cooling protru-
sion is cooled using a refrigerant of a cooling system of
a refrigerator, and the cooling protrusion is immersed in
liquid in a tray to make ice (for example, refer to patent
document 1-Japanese publication No. 2004-150785). In
the invention described in patent document 1, the ice
may be made efficiently due to production of the ice
around the cooling protrusion immersed in the liquid in
the tray.
[0003] However, since the ice maker described in pat-
ent document 1 is required to be connected with piping
of the cooling system of the refrigerator, a structure be-
comes complicated, and the ice maker cannot be easily
disassembled and assembled.

SUMMARY

[0004] Therefore, an object of the present invention is
to solve the above problem and provide an ice maker
which may make ice efficiently with a simple structure
and is easy to disassemble from and assemble to a re-
frigerator.
[0005] The ice maker according to the present inven-
tion is configured as an ice maker disposed inside a re-
frigerator, the ice maker includes a cooling part and a
liquid container for storing liquid, and the cooling part
includes:

a cooling pipe through which cold air passing through
an evaporator of the refrigerator flows;
a heat sink having a plurality of cooling fins disposed
in the cooling pipe; and
a metal plate connected with a rod-like member
made of metal, the rod-like member extending from
a base end portion downwards to a tip portion;
wherein the rod-like member is cooled by the heat
sink,
a predetermined region of the rod-like member from
the tip portion is immersed in the liquid contained in
the liquid container, and ice is generated around the
rod-like member due to cooling by the heat sink.

[0006] According to the present invention, the heat sink
with the cooling fins may be cooled using the cold air
passing through the evaporator of the refrigerator, there-
by generating the ice around the rod-like member cooled
by the heat sink. Therefore, the ice may be produced

efficiently while a simple structure is realized. Further-
more, since the ice maker is not connected with the pip-
ing, or the like, of the refrigerator, the ice maker may be
easily disassembled and assembled.
[0007] Furthermore, in the present invention, the cold
air flowing into the cooling pipe flows in a direction inter-
secting with an extending direction of the cooling fin along
an inner wall of the cooling pipe on a side of one end
portion of the cooling fin, and meanwhile, part of the cold
air flows between the cooling fins.
[0008] According to the present invention, the cold air
flows in the direction intersecting with the extending di-
rection of the cooling fin along the inner wall of the cooling
pipe on the side of one end portion of the cooling fin, and
meanwhile, part of the cold air flows between the cooling
fins. Thus, the cold air may evenly flow into the cooling
fins, so as to equally cool the whole heat sink. Therefore,
the metal plate cooled by the heat sink is also equally
cooled, such that cooling temperatures of the rod-like
members may be consistent. According to the above de-
scription, the ice generated around the rod-like members
may have consistent sizes.
[0009] The flow direction of the cold air and the extend-
ing direction of the cooling fin which intersect with each
other may be roughly orthogonal or have other angles.
[0010] Furthermore, in the present invention, the cold
air flowing between the cooling fins flows from the other
end portion of the cooling fin to an interior of the refrig-
erator.
[0011] According to the present invention, the cold air
flowing between the cooling fins to cool the heat sink
flows inside the refrigerator, so as to cool food, or the
like, stored inside the refrigerator and meanwhile return
to a lower side of the evaporator. Thus, efficient ice mak-
ing by the ice maker and an efficient cooling cycle of the
refrigerator may be realized.
[0012] Furthermore, the ice maker according to the
present invention includes:

a liquid supply portion for supplying liquid to the liquid
container;
a liquid removing portion for removing at least a part
of the liquid remaining in the liquid container from
the liquid container; and
a control portion for controlling the liquid supply por-
tion and the liquid removing portion,
wherein with control of the control portion, an ice
making process is repeated many times, and the ice
making process includes:

a liquid supply procedure of supplying liquid to
the liquid container by the liquid supply portion;
after the liquid supply procedure, maintaining an
ice making procedure within a preset time, in
which the rod-like member is cooled by the heat
sink, and the predetermined region of the rod-
like member from the tip portion is immersed in
the liquid stored in the liquid container; and
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a liquid removing procedure of removing liquid
around the generated ice by the liquid removing
portion after the ice making procedure.

[0013] According to the present invention, the ice mak-
ing process including the liquid supply procedure, the ice
making procedure and the liquid removing procedure is
repeated many times, such that transparent ice frozen
by frequently and newly supplied liquid with fewer impu-
rities may be produced in a short time.
[0014] Furthermore, the ice maker according to the
present invention further includes:

a heater in contact with the metal plate; and
a moving mechanism for moving the cooling part and
the liquid container relatively, and
with the control of the control portion,
after the ice making process is repeated many times,
the following procedures are performed:

a moving procedure of moving, by the moving
mechanism, the cooling part and the liquid con-
tainer relatively, such that the liquid container is
not located at a lower side of the rod-like mem-
ber; and
an ice release procedure of heating, by the heat-
er, the metal plate to release the ice generated
around the rod-like member from the rod-like
member.

[0015] According to the present invention, when the
liquid container is not located on the lower side of the
rod-like member, a temperature of the rod-like member
may be rapidly increased by the heater to release the
ice. Thus, a short ice making cycle may be realized reli-
ably.

Effects of invention

[0016] As mentioned above, the present invention may
provide the ice maker which may make the ice efficiently
with the simple structure and is easy to disassemble from
and assemble to the refrigerator.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG 1 is a perspective exploded view of an ice maker
according to an embodiment of the present inven-
tion.
FIG 2 is a perspective view of an ice maker according
to an embodiment of the present invention.
FIG 3 is a planar view of an ice maker according to
an embodiment of the present invention.
FIG 4 is a sectional view taken along A-A of FIG 3,
particularly a side sectional view schematically
showing a configuration of a cooling part, a liquid

container and a liquid supply and removal pipe.
FIG 5 is a block diagram showing a control structure
of an ice maker according to an embodiment of the
present invention.
FIG 6 is a side sectional view schematically showing
a refrigerator including an ice maker according to an
embodiment of the present invention.
FIGS. 7(a) and 7(b) are planar views schematically
showing variants of a configuration of a heat sink 10
in a cooling pipe 40.
FIG 8A is a side sectional view schematically show-
ing a liquid supply procedure implemented by an ice
maker according to an embodiment of the present
invention.
FIG 8B is a side sectional view schematically show-
ing an ice making procedure implemented by an ice
maker according to an embodiment of the present
invention.
FIG 8C is a side sectional view schematically show-
ing a liquid removing procedure implemented by an
ice maker according to an embodiment of the present
invention.
FIG 8D is a side sectional view schematically show-
ing an escape procedure implemented by an ice
maker according to an embodiment of the present
invention.
FIG 8E is a side sectional view schematically show-
ing an ice release procedure implemented by an ice
maker according to an embodiment of the present
invention.
FIG 9 is an exemplary flow chart showing control
processing of an ice making process shown in FIGS.
8A to 8E.
FIGS. 10(a) and 10(b) are images (photos) showing
ice produced by a trial ice maker.

DETAILED DESCRIPTION

[0018] Embodiments for implementing the present in-
vention are described below with reference to accompa-
nying drawings. Furthermore, an ice maker and a refrig-
erator described below are used to embody the technical
idea of the present invention, and the invention will not
be limited to the following content as long as there is no
specific description. In the drawings, members with the
same functions are sometimes marked with the same
symbols. In order to clarify the description, the sizes, po-
sitional relationships, or the like, of the members shown
in each drawing are sometimes shown in an exaggerated
manner. In the following description and drawings, an
up-down direction is envisaged to be shown in a case
where the ice maker and the refrigerator are arranged
on a horizontal plane.

(Ice maker according to embodiment)

[0019] FIG 1 is a perspective exploded view of an ice
maker according to an embodiment of the present inven-

3 4 



EP 4 191 167 A1

4

5

10

15

20

25

30

35

40

45

50

55

tion. FIG 2 is a perspective view of an ice maker according
to an embodiment of the present invention. FIG 3 is a
planar view of an ice maker according to an embodiment
of the present invention. FIG 4 is a sectional view taken
along A-A of FIG 3, particularly a side sectional view
schematically showing a configuration of a cooling part,
a liquid container and a liquid supply and removal pipe.
FIG 5 is a block diagram showing a control structure of
an ice maker according to an embodiment of the present
invention. FIG 6 is a side sectional view schematically
showing a refrigerator including an ice maker according
to an embodiment of the present invention.
[0020] First, an overview of the ice maker 2 according
to an embodiment of the present invention will be de-
scribed with reference to FIGS. 1 to 6.
[0021] The ice maker 2 includes: the cooling part 50
which may freeze liquid to generate ice, the liquid con-
tainer 60 which may store liquid, a moving mechanism
80 which rotates and moves the liquid container 60, a
liquid supply portion 72 which supplies liquid to the liquid
container 50, and a liquid removing portion 74 which re-
moves the liquid in the liquid container 60. FIGS. 1 to 4
show the liquid supply and removal pipe 70 which actually
supplies liquid to and removes liquid from the liquid con-
tainer 60. The liquid supply and removal pipe 70 is a
member which realizes functions of both the liquid supply
portion 72 and the liquid removing portion 74.
[0022] As an example shown in FIG 6, the ice maker
2 according to the present embodiment is disposed inside
the refrigerator 100 and supplied with cold air generated
by a cooling system 150 of the refrigerator 100. The ice
maker 2 further includes a control portion 90 which con-
trols structural apparatuses of the ice maker 2 (refer to
FIG 5). Any liquid including drinking water may be used
as the liquid frozen to produce the ice.

<Cooling part>

[0023] The cooling part 50 includes a heat sink 10, a
Peltier element 30 and a metal plate 20 in sequence from
an upper side to a lower side. Further, the cooling part
50 is further equipped with a cooling pipe 40, the heat
sink 10 is arranged in the cooling pipe 40, and the heat
sink 10 is cooled by the cold air flowing in the cooling
pipe 40.
[0024] The heat sink 10 has a structure in which a plu-
rality of cooling fins 12 are vertically arranged on a base
plate 14, and the plurality of cooling fins 12 are arranged
at predetermined intervals, and are roughly parallel to
each other. In the metal plate 20, a plurality of rod-like
members 24 are connected to a lower side surface of a
plate-shaped base 22. The Peltier element 30 is disposed
between the heat sink 10 and the metal plate 20, and
has an upper surface in contact with a lower surface of
the heat sink (base plate 14) 10, and a lower surface in
contact with an upper surface of the metal plate (base 22).
[0025] As described later, the cold air generated by the
cooling system 150 of the refrigerator 100 flows in the

cooling pipe 40 and flows between the cooling fins 12 of
the heat sink 10 disposed in the cooling pipe 40, thus
cooling the heat sink 10. With heat conduction, the cooled
heat sink 10 cools the metal plate 20 via the Peltier ele-
ment 30, and the rod-like member 24 of the metal plate
20 is cooled to a temperature below a freezing point. At
this point, when a part of the rod-like member 24 is im-
mersed in the liquid contained in the liquid container 60,
ice is generated around the rod-like member 24.
[0026] A side of the Peltier element 30 in contact with
the metal plate 20 serves as a heat release side, such
that the metal plate 20 may be heated to separate the
ice generated around the rod-like member 24 from the
rod-like member 24. That is, the metal plate 20 may func-
tion as a heater. On the other hand, the side in contact
with the metal plate 20 serves as a heat absorption side,
and thus, in addition to cooling by the heat sink 10, the
metal plate 20 is cooled by the Peltier element 30, thus
further reducing the temperature of the rod-like member
24 of the metal plate 20.

[Heat sink]

[0027] The heat sink 10 is made of metal with a high
thermal conductivity, such as aluminum and copper. The
base plate 14 is configured as a plate-shaped member
with a roughly rectangular planar shape. The cooling fin
12 is also configured as a plate-shaped member with a
roughly rectangular planar shape. The cooling fins 12 are
vertically arranged roughly perpendicular to the base
plate 14, and are roughly parallel to each other. There-
fore, the plurality of cooling fins 12 have a roughly rec-
tangular planar shape.

[Metal plate]

[0028] The metal plate 20 is made of metal with a high
thermal conductivity, such as aluminum and copper. The
metal plate 20 has the flat-plate-shaped base 22 and the
plurality of metal rod-like members 24 mounted to the
base 22. The rod-like member 24 is mounted on a lower
surface of the base 22, so as to extend downwards from
a base end portion to a tip portion.
[0029] FIG 1 shows a case where six rod-like members
24 are mounted in the base 22. The rod-like member 24
has a circular section shape which may be exemplified
to have an outer diameter of about 5-20mm and a length
of about 30-80mm. The planar shape of the base 22 is
determined by a size of the rod-like member 24 and a
number of the mounted rod-like members. The heat sink
10 also has an almost same planar shape as the base
22 of the metal plate 20. As planar sizes of the heat sink
10 and the base 22 of the metal plate 20, vertical and
horizontal sizes may be exemplified to about 40-400mm.
A thickness of the base 22 may be exemplified to about
2-10mm.
[0030] An external thread is provided on the base end
portion side of the rod-like member 24 of the metal plate
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20 in the present embodiment, and is in threaded con-
nection with an internal thread formed in a hole portion
provided in the base 22. With such a structure, the rod-
like member 24 may be easily replaced and mounted.
The rod-like member 24 in the present embodiment has
the circular section shape, but the present invention is
not limited thereto, and the rod-like member may be sub-
stituted by a rod-like member having a section of a po-
lygonal shape, a star shape, a heart shape, or any shape.
Furthermore, the rod-like member 24 may also be joined
with the base 22 by welding or soldering. A solid rod-like
member 24 is preferred in view of a cooling effect of the
rod-like member 24, but a hollow rod-like member 24
may also be adopted in view of machinability, or the like.

[Peltier element]

[0031] The Peltier element 30 is configured as an ele-
ment utilizing a Peltier effect, and the Peltier effect means
that when two different kinds of metal or semiconductors
are joined and a current flows, absorption/release of heat
occurs at the junction. When the current is applied to the
Peltier element 30 in a predetermined direction, one sur-
face becomes the heat absorption side and the other
surface becomes the heat release side. Then, when the
current is applied to the Peltier element 30 in an opposite
direction, the surface becoming the heat absorption side
and the surface becoming the heat release side are re-
versed. In the present embodiment, any known Peltier
element may be used.
[0032] A width and a depth of the Peltier element 30
in the present embodiment may be exemplified to about
20-100m, and a thickness thereof may be exemplified to
about 2-20mm. Plural Peltier elements 30 may also be
disposed according to a size of the heat sink 10 or the
metal plate 20. The present embodiment shows a case
where three Peltier elements 30 are disposed between
the heat sink 10 and the metal plate 20.
[0033] However, the present invention is not limited to
the case where the Peltier element 30 is used as a heater,
and a heater only having a function of heating the rod-
like member 24 to release the ice may also be used. Such
a heater may be exemplified as a wire heater, a positive
temperature coefficient (PTC) heater, or a ceramic heat-
er. In the case of using such a heater, the heater may be
provided between the metal plate 20 and the heat sink
10, and the heater may also be provided on a lower sur-
face side of the metal plate 20.

[Fixed structure of heat sink, Peltier element and metal 
plate]

[0034] The following fixed structure is provided: two
surfaces of the Peltier element 30 are closely attached
to the lower surface of the heat sink 10 and the upper
surface of the metal plate 20. For example, the heat sink
10 and the metal plate 20 configured to clamp the Peltier
element 30 may be fixed to each other using connecting

members, such as a bolt and a nut. A bolt shaft of the
bolt is subjected to tensile stress by fastening, such that
the lower surface of the heat sink 10 may be closely at-
tached to the upper surface of the Peltier element 30,
and the lower surface of the Peltier element 30 may be
closely attached to the upper surface of the metal plate
20.
[0035] However, the present invention is not limited to
this fixing mode, and any other fixing mode may be used
to form the fixing structure of the cooling part 50.

[Cooling pipe]

[0036] The cooling pipe 40 is made of a resin material,
for example. The cooling pipe 40 has a bottom surface
portion and three side wall portions which are vertically
arranged in a manner of surrounding the bottom surface
portion, and one side is opened. Furthermore, an inflow
opening 40A into which the cold air flows is formed in
one side wall portion. The inflow opening 40A has an
inflow path in an outward expansion form. A slit-shaped
opening is formed in the bottom surface portion of the
cooling pipe 40, and through the opening, the rod-like
member 24 of the metal plate 20 protrudes downwards
from the cooling pipe 40. Then, the heat sink 10, the
Peltier element 30 and the base 22 of the metal plate 20
are disposed inside the cooling pipe 40 enclosed by the
three side wall portions.
[0037] Four circular holes are further formed in the bot-
tom surface portion of the cooling pipe 40, a pin 46 with
a head is inserted into the hole from a lower side, and a
tip portion of the pin 46 is mounted on the refrigerator
100 side. Thus, the cooling part 50 may be integrally
mounted in the refrigerator 100. The cooling part 50 is
not connected with the refrigerator 100 side through pip-
ing, or the like, and therefore, the cooling part 50 may be
easily mounted to and removed from the refrigerator 100
by disassembly and assembly of the pin 46.
[0038] Next, flow of the cold air in the cooling pipe 40
is described with reference to FIGS. 3 and 4. In FIGS. 3
and 4, the flow of the air is schematically shown with the
dotted arrow. The cold air passing through an evaporator
140 of the cooling system 150 of the refrigerator 100 flows
into the cooling pipe 40 through the inflow opening 40A.
A certain distance exists between an end portion 12A of
the cooling fin 12 and an inner wall 44 of the cooling pipe
40, so as to form a flow path 42 for the cold air to flow.
An extending direction of the flow path 42 is approximate-
ly orthogonal to an extending direction of the cooling fin
12. Furthermore, the other end portion 12B of the cooling
fin 12 is disposed on the opened side surface of the cool-
ing pipe 40. That is, the other end portion 12B of the
cooling fin 12 is opened into the refrigerator 100.
[0039] The cold air flowing into the cooling pipe 40
flows in a direction roughly orthogonal to the extending
direction of the cooling fin 12 along the inner wall 44 of
the cooling pipe 40 on a side of the end portion 12A of
the cooling fin, and meanwhile, part of the cold air flows
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between the cooling fins 12. The cold air flowing between
the cooling fins 12 flows from the other end portion 12B
of the cooling fin 12 to an interior of the refrigerator 100.
[0040] As mentioned above, the cold air passing
through the evaporator 140 of the refrigerator 100 enters
positions between the cooling fins 12 to cool the heat
sink 10, such that the ice may be generated around the
rod-like member 24 of the metal plate 20 cooled by the
heat sink 10. Therefore, the ice may be produced effi-
ciently while a simple structure is realized. Furthermore,
since the ice maker 2 is not connected with the piping,
or the like, of the refrigerator 100, the ice maker 2 may
be easily disassembled and assembled. Thus, the ice
maker 2 which may make the ice efficiently with the sim-
ple structure and is easy to disassemble from and as-
semble to the refrigerator 100 may be provided.
[0041] In particular, since the cold air flows along the
inner wall 44 of the cooling pipe 40, and meanwhile, part
of the cold air flows between the cooling fins 12, the cold
air may evenly flow into the cooling fins 12. Thus, the
whole heat sink 10 is cooled equally, and the metal plate
20 cooled by the cooling fin 12 is also equally cooled,
such that cooling temperatures of the rod-like members
24 may be consistent. Therefore, the ice generated
around the rod-like members 24 may have consistent
sizes.
[0042] Furthermore, the cold air flowing between the
cooling fins 12 to cool the heat sink 10 flows inside the
refrigerator 100, so as to cool food, or the like, stored
inside the refrigerator and meanwhile to return to a lower
side of the evaporator 140 of the refrigerator 100. Thus,
efficient ice making by the ice maker 2 and an efficient
cooling cycle of the refrigerator 100 may be realized.

<Liquid container>

[0043] The liquid container 60 is made of a resin ma-
terial having elasticity, for example. The liquid container
60 has a liquid storage region R enclosed by a bottom
surface portion and side wall portions erected from the
bottom surface portion. An opening is formed in an upper
portion of the liquid storage region R. The rod-like mem-
ber 24 of the metal plate 20 is inserted into the liquid
storage region R through the opening, and a predeter-
mined region of the rod-like member 24 from the tip por-
tion is disposed in the liquid storage region R.
[0044] In the ice maker 2 according to the present em-
bodiment, the metal rod-like member 24 is cooled to a
temperature below the freezing point by the heat sink 10,
and the heat sink 10 is cooled by the cold air. Since the
predetermined region of the rod-like member 24 from the
tip portion is disposed within the liquid storage region R
of the liquid container 60, the ice may be generated
around a part of the rod-like member 24 immersed in the
liquid. The predetermined region may be exemplified to
be about 8-40mm from the tip portion of the rod-like mem-
ber 24.
[0045] Further, in the case of including the Peltier ele-

ment 30, cooling is performed by the Peltier element 30
in addition to the heat sink 10, and therefore, the cooling
may be performed at a lower temperature, and the ice
may be generated around the rod-like member 24 of the
metal plate 20 in a short time.
[0046] In the present embodiment, six rod-like mem-
bers 24 are arranged substantially linearly, and the liquid
storage region R is also elongated along the rod-like
members. As shown in FIG 4, the bottom surface portion
forming a bottom surface of the liquid storage region R
and the side wall portion forming a side surface are con-
nected via a smooth curve portion, the opening is formed
in the upper portion, and FIG 4 shows a cross portion
substantially orthogonal to the extending direction of the
liquid storage region R.
[0047] As shown in FIG 4, a shaft portion 62 extending
in the extending direction of the liquid storage region R
is provided in a region on a lateral side of the liquid stor-
age region R. As shown in FIG 2, one end portion of the
shaft portion 62 of the liquid container 60 is connected
with a driving shaft of the moving mechanism 80 de-
scribed later. On the other hand, the other end portion of
the shaft portion 62 of the liquid container 60 is supported,
in a free rotation manner, at a bearing portion 82 provided
on a frame portion 84 of the ice maker 2. With this struc-
ture, the liquid container 60 may be rotated about a center
point C of the shaft portion 62. That is, the liquid container
60 may be rotated around the point C located in an end
region of the liquid container 60 by a driving force of the
moving mechanism 80.

<Moving mechanism>

[0048] The moving mechanism 80 is configured to ro-
tate the liquid container 60. When a driving motor of the
moving mechanism 80 is started and the driving shaft is
rotated, the liquid container 60 is rotated about the point
C. The moving mechanism 80 may rotate the liquid con-
tainer 60 clockwise/counterclockwise by the driving force
of the driving motor, for example (refer to the two arrows
in FIG 4).
[0049] The position of the liquid container 60 shown in
FIG 4 is referred to as an ice making position. In a case
where the liquid container 60 is at the ice making position,
the opening of the liquid container 60 faces upwards,
such that the liquid may be stored in the liquid storage
region R, and the predetermined region of the rod-like
member 24 of the metal plate 20 from the tip portion is
disposed in the liquid storage region R through the open-
ing.
[0050] The moving mechanism 80 may rotate the liquid
container 60 from the ice making position around the
point C until the liquid container 60 is not located on a
lower side of the rod-like member 24 of the metal plate
20 (refer to FIGS. 8C and 8D). The position of the liquid
container 60 is referred to as an escape position. A ro-
tation angle of the liquid container 60 between the ice
making position and the escape position varies depend-
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ing mainly on a positional relationship between the rod-
like member 24 of the metal plate 20 and the liquid con-
tainer 60, and a position of the point C as a rotation center,
but a range from 70 degrees to 120 degrees is considered
to be proper.

<Liquid supply portion/liquid removing portion>

[0051] In the present embodiment, there exists a
mechanism serving as both the liquid supply portion 72
and the liquid removing portion 74, the liquid supply por-
tion 72 supplies liquid to the liquid container 60, and the
liquid removing portion 74 discharges liquid from the liq-
uid container 60. The mechanism serving as both the
liquid supply portion 72 and the liquid removing portion
74 mainly includes a storage container for storing liquid,
a liquid supply and removal pump which may reverse a
suction direction and a discharge direction, a liquid sup-
ply and removal pipe 70, and a liquid supply and removal
flow path connecting the storage container, the liquid
supply and removal pump and the liquid supply and re-
moval pipe. By the mechanism serving as both the liquid
supply portion 72 and the liquid removing portion 74, a
number of components is reduced, and in particular, only
the liquid supply and removal pipe 70 is inserted into the
liquid container 60, thus saving a space around the liquid
container 60.
[0052] The liquid supply and removal pipe 70 is dis-
posed outside the cooling pipe 40 to prevent the liquid
flowing in the liquid supply and removal pipe 70 from
freezing.
[0053] When the liquid supply and removal pump is
driven to a liquid supply side with control of the control
portion 90 described later, the liquid in the storage con-
tainer flows from the liquid supply and removal pump to
the liquid supply and removal pipe 70 through the liquid
supply and removal flow path, and flows into the liquid
container 60 from a front-end opening 70A of the liquid
supply and removal pipe 70.
[0054] When the liquid supply and removal pump is
driven to a liquid removal side with the control of the con-
trol portion 90, the liquid in the liquid container 60 is
sucked from the front-end opening 70A of the liquid sup-
ply and removal pipe 70, flows in the liquid supply and
removal pump through the liquid supply and removal flow
path from the liquid supply and removal pipe 70, and
flows into the storage container. At this point, preferably,
the returned liquid passes through a filter before flowing
into the storage container. An increase in a concentration
of soluble or insoluble substances in the liquid in the stor-
age container may be suppressed by a filtering function
of the filter, thereby producing high-quality ice.
[0055] However, the mechanism serving as both the
liquid supply portion 72 and the liquid removing portion
74 is an example, and each liquid supply portion 72 and
each liquid removing portion 74 may also be equipped
with a separate liquid supply pump and a separate liquid
removing pump, as well as a separate liquid supply pipe

and a separate liquid removing pipe.
[0056] In either case, the liquid container 60 may store
liquid in the ice making position and have the opening in
the upper portion. Therefore, since only a front-end re-
gion of the liquid supply and removal pipe 70 (or a liquid
supply pipe and a liquid removing pipe) is inserted into
the liquid container 60 from an open portion in the upper
portion, interference between members may be easily
prevented when the liquid container 60 rotates. However,
as is evident from FIG 4, the front-end opening 70A of
the liquid supply and removal pipe 70 is disposed at a
height H from the bottom surface of the liquid container
60, and therefore, even when the liquid supply and re-
moval pump is driven to the liquid removing side, liquid
remains in a region with the height H from the bottom
surface.
[0057] All the liquid in the liquid container 60 may be
assumed to be discharged in a case where a liquid supply
and removal opening is provided in a bottom of the liquid
container 60. However, the following problem may be
generated: when the liquid container 60 is rotated, inter-
ference with other members increases, and processing
of a liquid supply and removal hose becomes complicat-
ed.

(Control portion)

[0058] Next, the control structure of the ice maker 2
according to the present embodiment including the con-
trol portion 90 is described with reference to FIG 5.
[0059] The control portion 90 may form a temperature
difference between the two surfaces by controlling a di-
rection and a magnitude of the current supplied to the
Peltier element 30, such that one surface becomes the
heat absorption side and the other surface becomes the
heat release side.
[0060] The control portion 90 may rotate the liquid con-
tainer 60 with driving control of the motor of the moving
mechanism 80, so as to rotate the liquid container be-
tween the ice making position and the escape position.
[0061] The control portion 90 may control the liquid
supply and removal pump functioning as the liquid supply
portion 72 to drive the liquid supply and removal pump
to the liquid supply side, so as to supply liquid to the liquid
container 60. Similarly, the control portion 90 may control
the liquid supply and removal pump functioning as the
liquid removing portion 74 to drive the liquid supply and
removal pump to the liquid removing side, so as to return
the liquid in the liquid container 60 to the storage con-
tainer.

(Refrigerator in embodiment of present invention)

[0062] Next, the refrigerator 100 provided therein with
the ice maker 2 according to the present embodiment is
described with reference to FIG 6. In FIG 6, the flow of
the air is shown by the dotted arrow, and flow of a refrig-
erant is shown by the single dot and dash arrow.
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[0063] The refrigerator 100 includes a freezing cham-
ber 102A and a refrigerating chamber 102B. Inlet side
flow paths 104A, 104B partitioned by a partition 106 are
provided on back sides of the freezing chamber 102A
and the refrigerating chamber 102B. An example shown
in FIG 6 shows a case where the ice maker 2 is disposed
in the freezing chamber 102A. However, the present in-
vention is not limited thereto, and the ice maker 2 may
sometimes be disposed in the refrigerating chamber
102B.
[0064] The evaporator 140 is disposed in the inlet side
flow path 104A on the freezing chamber 102A side, and
a fan 170 is disposed above the evaporator. A compres-
sor 110 communicated with the evaporator 140 is dis-
posed in a machine chamber outside the back side of
the freezing chamber 102A. The following cycle is re-
peated: the refrigerant (gas) compressed by the com-
pressor 110 is liquefied by a condenser 120, and decom-
pressed when passing through a capillary tube, a boiling
point drops, and the refrigerant passes through a dryer
130, and flows into the evaporator 140; then, the refrig-
erant absorbs heat of the air inside the refrigerator in the
evaporator 140 to vaporize, and the vaporized refrigerant
is compressed again by the compressor 110. As men-
tioned above, the cooling system 150 of the refrigerator
for communicating the compressor 110, the condenser
120, the dryer 130 and the evaporator 140 is constructed.
[0065] When the compressor 110 and the fan 170 are
driven, the air flows, and the cold air passing through the
evaporator 140 flows from an opening 106A provided in
the partition 106 into the inflow opening 40A of the cooling
pipe 40 of the ice maker 2. Along with the opening 106A,
a blowing outlet which allows the cold air passing through
the evaporator 140 to flow directly into the freezing cham-
ber 102A is provided in the partition 106.
[0066] The cold air flowing into the cooling pipe 40 en-
ters the positions between the cooling fins 12 and flows
out of the ice maker 2. The cold air flowing out of the ice
maker 2 circulates in the freezing chamber 102A and
returns to the lower side of the evaporator 140 in the inlet
side flow path 104A again. The flow of the air may cool
the food, or the like, stored in the freezing chamber 102A
together with the cooling for ice making in the ice maker 2.

(Variant of configuration of heat sink in cooling pipe)

[0067] FIG 7 is a planar view schematically showing a
variant of a configuration of the heat sink 10 in the cooling
pipe 40. The flow of the air is shown with the dotted arrow.
Next, the variant of the configuration of the heat sink 10
in the cooling pipe 40 is described with reference to FIG 7.
[0068] In the above embodiment, the flow path 42 is
set to allow a flow direction of the cold air flowing into the
cooling pipe 40 to be approximately orthogonal to the
extending direction of the cooling fin 12. However, in an
example shown in FIG 7(a), the air flows in a direction
forming a non-right angle relative to the extending direc-
tion of the cooling fin 12. In FIG 7(a), the flow direction

of the cold air flowing into the cooling pipe 40 is changed
at an obtuse angle, and the cold air flows between the
cooling fins 12. That is, the cold air flowing into the cooling
pipe 40 flows in a direction intersecting with the extending
direction of the cooling fin 12 along the inner wall 44 of
the cooling pipe 40 on a side of the end portion 12A of
the cooling fin 12, and meanwhile, part of the cold air
flows between the cooling fins 12.
[0069] In an example shown in FIG 7(b), the heat sink
10 is configured to allow the flow direction of the cold air
flowing into the cooling pipe 40 to be almost parallel to
the extending direction of the cooling fin 12. In this case,
preferably, a rectification plate 48 is configured to allow
amounts of the cold air flowing to the cooling fins 12 to
become equal.

(Control processing)

[0070] FIG 8A is a side sectional view schematically
showing a liquid supply procedure implemented by the
ice maker 2 according to an embodiment of the present
invention, FIG 8B is a side sectional view schematically
showing an ice making procedure, FIG 8C is a side sec-
tional view schematically showing a liquid removing pro-
cedure, FIG 8D is a side sectional view schematically
showing an escape procedure, and FIG 8E is a side sec-
tional view schematically showing an ice release proce-
dure. FIG 9 is a flow chart showing control processing of
an ice making process shown in FIGS. 8A to 8E. FIG 9
shows control processing in the case of including the
Peltier element 30. Next, the control processing per-
formed by the control portion 90 is described with refer-
ence to FIGS. 8A to 8E and 9.

(Ice making process)

[0071] The description is given with the following situ-
ation as an example: the liquid container 60 is at the ice
making position, and the ice making process starts from
an initial state where no liquid is stored in the liquid con-
tainer 60. FIGS. 8A to 8C show a case where the ice
making process is repeated many times with the control
of the control portion 90; the ice making process includes
the following procedures: a liquid supply procedure of
supplying liquid to the liquid container 60 by the liquid
supply portion 72; an ice making procedure of maintain-
ing a state where the predetermined region of the rod-
like member 24 cooled by the heat sink 10 from the tip
portion is immersed in the liquid stored in the liquid con-
tainer 60 within a specified time after the liquid supply
procedure; and a liquid removing procedure of removing
liquid around the generated ice by the liquid removing
portion 74 after the ice making procedure.
[0072] Furthermore, FIGS. 8D and 8E show the follow-
ing procedures after the ice making process is repeated
many times: a moving procedure of moving, by the mov-
ing mechanism 80, the cooling part 50 and the liquid con-
tainer 60 relatively, such that the liquid container 60 is
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not located at the lower side of the rod-like member 24;
and an ice release procedure of heating, by the heater
(for example, the Peltier element) 30, the metal plate 20
to release the ice generated around the rod-like member
24 from the rod-like member.

<Liquid supply procedure (refer to FIG 8A)>

[0073] The liquid supply portion 72 supplies liquid to
the liquid container 60 with the opening in the upper por-
tion at the ice making position. Specifically, with the con-
trol of the control portion 90, the driving motor of the liquid
supply and removal pump of the liquid supply portion 72
is driven to a liquid supply direction (refer to step S2 in
FIG 9). Thus, the liquid supply and removal pump sucks
the liquid in the storage container and supplies the liquid
to the liquid container 60 through the liquid supply and
removal flow path and the liquid supply and removal pipe
70. When a liquid height in the liquid container 60 is de-
termined to reach a specified height based on a signal
from a liquid level sensor or timing of a timer, the control
portion 90 stops operation of the liquid supply and re-
moval pump. Steps S4 and S6 in FIG 9 show the control
processing of stopping the operation of the liquid supply
and removal pump when a liquid level reaches a liquid
level H for ice making. With the liquid supply procedure,
the state where the predetermined region L of the rod-
like member 24 of the metal plate 20 from the tip portion
is immersed in the liquid in the liquid container 60 is re-
alized.

<Ice making procedure (refer to FIG 8B)>

[0074] After the above liquid supply procedure, the ice
making procedure is performed in which the predeter-
mined region L of the rod-like member 24 of the metal
plate 20 at an ice making temperature from the tip portion
gets into the state of being immersed in the liquid con-
tained in the liquid container 60 within the specified time.
Specifically, the heat sink 10 is cooled using the cold air
passing through the evaporator 140 of the refrigerator
100, and with the cooling of the heat sink 10, the rod-like
member 24 of the metal plate 20 reaches the ice making
temperature below the freezing point. Furthermore, when
the Peltier element 30 is included, the Peltier element 30
is supplied with power with the control of the control por-
tion 90 to allow a side of the Peltier element 30 in contact
with the heat sink 10 to become the heat release side
and a side in contact with the metal plate 20 to become
the heat absorption side; in this way (refer to step S8 in
FIG 9), the ice may be generated around the rod-like
member 24 of the metal plate 20 in a short time.
[0075] Then, when the specified time T is determined
to elapse by the timing of the timer, the ice making pro-
cedure is ended. As shown in FIG 8B, the ice may be
generated from a tip of the rod-like member 24 of the
metal plate 20 to cover the predetermined region L, such
that the ice G covering a surrounding region may be pro-

duced. The specified time T may be set to different values
according to whether Peltier element 30 is provided.
When the Peltier element 30 is provided, the control por-
tion 90 stops the power supply to the Peltier element 30
(refer to steps S10 and S12 in FIG 9).

<Liquid removing procedure (refer to FIG 8C)>

[0076] After the ice making procedure, the liquid re-
moving portion 74 removes the liquid remaining in the
liquid container 60 with the control of the control portion
90. Specifically, the liquid supply and removal pump is
driven to a liquid removing direction with the control of
the control portion 90 (refer to step S14 in FIG 9). Thus,
the liquid supply and removal pump sucks out the liquid
in the liquid container 60 through the liquid supply and
removal pipe 70 and the liquid supply and removal flow
path to return the liquid to the storage container. At this
point, the liquid returned to the storage container flows
into the storage container after filtered by the filter, and
the filter is disposed at a return path inlet of the storage
container. Steps S16 and S 18 in FIG 9 show the control
processing of stopping the operation of the liquid supply
and removal pump when the liquid level reaches a liquid
level L when the liquid removal is completed.
[0077] As described above, since the front-end open-
ing 70A of the liquid supply and removal pipe 70 is dis-
posed at the height H from the bottom surface of the liquid
container 60, liquid remains at least in the region with the
height H from the bottom surface. However, since a po-
sition of a lower end of the liquid supply and removal pipe
70 is much lower than a position of a lower end of the
rod-like member 24, the liquid around the ice generated
around the rod-like member 24 may be removed. Thus,
a first ice making process is ended and the liquid supply
procedure of a second ice making process is started (re-
fer to the judgment of No in step S20 in FIG 9). In this
case, fresh liquid with fewer impurities is loaded around
the ice generated around the rod-like member 24 to gen-
erate ice on a surface thereof. Therefore, ice with lower
turbidity and high transparency may be obtained.
[0078] As mentioned above, the ice making process is
repeated many times (N times in the flow chart of FIG 9)
by the control portion 90; the ice making process includes
the following procedures: the liquid supply procedure of
supplying liquid to the liquid container 60 by the liquid
supply portion 72; the ice making procedure of maintain-
ing the state where the predetermined region of the rod-
like member 24 cooled by the heat sink 10 from the tip
portion is immersed in the liquid stored in the liquid con-
tainer 60 within the specified time after the liquid supply
procedure; and the liquid removing procedure of remov-
ing liquid around the generated ice by the liquid removing
portion 74 after the ice making procedure. The size of
the produced ice may be adjusted by adjusting a number
of times the ice making process is repeated. Thus, trans-
parent ice frozen by frequently and newly supplied liquid
with fewer impurities may be produced in a short time.
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<Escape procedure (refer to FIG 8D)>

[0079] When the specified size of ice is generated
around the rod-like member 24 after the above ice making
process is performed many times, the ice making process
is ended and transferred to the escape procedure.
[0080] With the control of the control portion 90, the
moving mechanism 80 rotates the liquid container 60
from the ice making position to the escape position where
the liquid container 60 is not located on the lower side of
the rod-like member 24 of the metal plate 20. By driving
by the driving motor of the moving mechanism 80, the
liquid container 60 is rotated from the ice making position
to the escape position with a range of 70 degrees to 120
degrees (refer to step S22 in FIG 9). With such a rotation
angle, even when the generated ice G falls from the rod-
like member 24 of the metal plate 20 in the ice release
procedure described later, there is no concern about in-
terference with the liquid container 60.
[0081] In a case shown in FIG 8D, the residual liquid
in the liquid container 60 may be discharged by a drain-
age unit 64. The discharged liquid passes through the
filter, or the like, such that the liquid may be reused as
the liquid supplied to the liquid container 60.

<Ice release procedure (refer to FIG 8E)>

[0082] After the escape procedure, with the control of
the control portion 90, the rod-like member 24 of the metal
plate 20 is changed to an ice release temperature, and
the ice G generated around the rod-like member falls
from the rod-like member 24. The falling ice G is stored
in an ice storage container 66 disposed below.
[0083] In order to change the rod-like member 24 of
the metal plate 20 to the ice release temperature, the
Peltier element 30 is powered on when the Peltier ele-
ment 30 is provided, such that the side in contact with
the surface of the heat sink 10 becomes the heat absorp-
tion side and the side in contact with the surface of the
metal plate 20 becomes the heat release side, thus rap-
idly increasing the temperature of the rod-like member
24 of the metal plate 20 to the ice release temperature
(refer to step S24 in FIG 9). In a case of using a heater
other than the Peltier element 30, the temperature of the
rod-like member 24 of the metal plate 20 may be in-
creased to the ice release temperature by supplying pow-
er to the heater. Steps S26 and S28 in FIG 9 show the
control processing of stopping the energization of the Pel-
tier element 30 after a specified time, and the specified
time is sufficient for all the generated ice G to fall from
the rod-like member 24.
[0084] As mentioned above, the following procedures
are performed after the ice making process is repeated
many times: the moving procedure of moving, by the
moving mechanism 80, the cooling part 50 and the liquid
container 60 relatively, such that the liquid container 60
is not present at the lower side of the rod-like member
24; and the ice release procedure of heating, by the heat-

er (for example, the Peltier element), the metal plate 20
to release the ice generated around the rod-like member
24 from the rod-like member 24. Therefore, when the
liquid container 60 is not located on the lower side of the
rod-like member 24, the temperature of the rod-like mem-
ber 24 may be rapidly increased by the heater (for ex-
ample, the Peltier element) 30 to release the ice. Thus,
a short ice making cycle may be realized reliably.

(Test result)

[0085] Actual trial operation is performed on the ice
maker 2 to carry out the above ice making process, such
that the ice as shown in (a) and (b) in FIG 10 may be
produced. An ice making time in a single ice making pro-
cedure is about 1 minute, and after plural ice making
processes, as well as the escape and ice release proce-
dures, the ice as shown in FIG 10 may be produced in
the required time of about 35 minutes as a whole.
[0086] While the embodiment and implementation
form of the present invention are described, the disclo-
sure may vary in details of the structure, and combina-
tions of elements, changes of sequences, or the like, in
the embodiment and implementation form may be real-
ized without departing from the claimed scope and idea
of the present invention.

Claims

1. An ice maker disposed inside a refrigerator, com-
prising:

a cooling part and a liquid container for storing
liquid;
the cooling part comprising:

a cooling pipe through which cold air pass-
ing through an evaporator of the refrigerator
flows;
a heat sink having a plurality of cooling fins
disposed in the cooling pipe; and
a metal plate connected with a rod-like
member made of metal, the rod-like mem-
ber extending from a base end portion
downwards to a tip portion of the metal
plate;
wherein the rod-like member is cooled by
the heat sink,
a predetermined region of the rod-like mem-
ber from the tip portion is immersed in the
liquid contained in the liquid container, and
ice is generated around the rod-like mem-
ber due to cooling by the heat sink plate.

2. The ice maker according to claim 1, wherein the cold
air flowing into the cooling pipe flows in a direction
intersecting with an extending direction of the cooling
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fin along an inner wall of the cooling pipe on a side
of one end portion of the cooling fin, and meanwhile,
part of the cold air flows between the cooling fins.

3. The ice maker according to claim 1, wherein the cold
air flowing between the cooling fins flows from the
other end portion of the cooling fin to an interior of
the refrigerator.

4. The ice maker according to claim 1, comprising:

a liquid supply portion for supplying liquid to the
liquid container;
a liquid removing portion for removing at least a
part of the liquid remaining in the liquid container
from the liquid container; and
a control portion for controlling the liquid supply
portion and the liquid removing portion,
wherein with control of the control portion, an
ice making process is repeated many times, and
the ice making process comprises:

a liquid supply procedure of supplying liquid
to the liquid container by the liquid supply
portion;
after the liquid supply procedure, maintain-
ing an ice making procedure within a preset
time, in which the rod-like member is cooled
by the heat sink, and the predetermined re-
gion of the rod-like member from the tip por-
tion is immersed in the liquid stored in the
liquid container; and
a liquid removing procedure of removing liq-
uid around the generated ice by the liquid
removing portion after the ice making pro-
cedure.

5. The ice maker according to claim 4, further compris-
ing:

a heater in contact with the metal plate; and
a moving mechanism for moving the cooling part
and the liquid container relatively, and
wherein with the control of the control portion,
after the ice making process is repeated many
times, the following procedures are further per-
formed:

a moving procedure of moving, by the mov-
ing mechanism, the cooling part and the liq-
uid container relatively, such that the liquid
container is not located at a lower side of
the rod-like member; and
an ice release procedure of heating, by the
heater, the metal plate to release the ice
generated around the rod-like member from
the rod-like member.

6. The ice maker according to claim 4, wherein a mech-
anism serving as both the liquid supply portion and
the liquid removing portion is provided and compris-
es a storage container for storing liquid, a liquid sup-
ply and removal pump which may reverse a suction
direction and a discharge direction, and a liquid sup-
ply and removal pipe, and the liquid supply and re-
moval pipe is inserted into the liquid container from
an opening in an upper portion of the liquid container.

7. The ice maker according to claim 1, wherein a slit-
shaped opening is formed in a bottom surface portion
of the cooling pipe, and through the opening, the rod-
like member of the metal plate protrudes downwards
from the cooling pipe, and the heat sink and a base
of the metal plate are disposed inside the cooling
pipe enclosed by 3 side wall portions.

8. The ice maker according to claim 1, wherein the cool-
ing pipe has the bottom surface portion and the 3
side wall portions vertically arranged in a manner of
surrounding the bottom surface portion, one side wall
portion has an opening as an inflow opening of the
cold air, a side without the side wall portion serves
as an outflow opening of the cold air, and the inflow
opening has an inflow path in an outward expansion
form.

9. The ice maker according to claim 1, further compris-
ing: a Peltier element disposed between the heat
sink and the metal plate, wherein two surfaces of the
Peltier element are closely attached to a lower sur-
face of the heat sink and an upper surface of the
metal plate, so as to cool the heat sink and raise a
temperature of the rod-like member of the metal
plate.

10. The ice maker according to claim 5, wherein the liq-
uid container has a liquid storage region; in a region
on a lateral side of the liquid storage region, a shaft
portion extending along an extending direction of the
liquid storage region is provided, one end portion of
the shaft portion of the liquid container is connected
to a driving shaft of the moving mechanism, the other
end portion of the shaft portion of the liquid container
is supported at a bearing portion provided at a frame
portion of the ice maker in a free rotation manner,
and a driving force of the moving mechanism is used
to rotate the liquid container.
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