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1
ICE MAKER

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a reissue of U.S. application
Ser. No. 14/011,811, filed on Aug. 28, 2013, now U.S. Pat.

No. 9581,372, issued on Feb. 28, 2017, which claims the
benefits of priority to Korean Patent Application No.
10-2013-0000082 filed on Jan. 2, 2013, a/l of which [is] are
herein incorporated by reference in [its] their entirety.

FIELD

The present disclosure relates to an 1ce maker provided
inside a refrigerator.

BACKGROUND

In general, refrigerators are home appliances for storing
foods at a low temperature in an inner storage space covered
by a door. Since such a refrigerator cools the inner storage
space by using cool air, foods stored in the storage space
may be stored 1n a refrigerated or frozen state.

Also, an 1ce maker for making 1ce may be provided inside
a typical refrigerator. The 1ce maker 1s configured so that
water supplied from a water supply source or a water tank
1s received 1nto an 1ce tray to make ice. Also, the ice maker
1s configured to separate the made 1ce from the 1ce tray 1n a
heating or twisting manner.

As described above, the ice maker, in which water 1s
automatically supplied and 1ce 1s automatically separated,
may have a structure which 1s opened upward to draw the
made ice up. Also, each of the 1ce pieces made 1n the ice
maker having the above-described structure may have a
shape having at least one flat surface such as a crescent
moon shape or a cubic shape.

If an 1ce has a spherical shape, the ice may be more
convenient 1 use and, also, provide unusual feeling to a
user. Also, when the made 1ce pieces are stored, a contact
area between the ice pieces may be reduced to reduce the
likelihood of the 1ce pieces being stuck together.

When an 1ce maker makes spherical ice, the upper portion
of a tray should be closed during the 1ce making process.
However, an open structure i1s required to separate the
spherical 1ce. Thus, an upper tray and a lower tray should be
separately provided. A pressing type 1ce maker in which
water 1s collected 1n a lower tray and an upper tray 1s pressed
tacilitates the supplying of water, but requires a vertical
clevation movement of the lower tray to prevent water from
leaking to the outside during a pressing process. Also,
rotation of the lower tray 1s required to prevent ice pieces
from staying in the lower tray without dropping down from
the upper tray to an ice bank during an ice separating
process. That 1s, 1n the case of the pressing type ice maker,
since an operation structure 1 which the lower tray com-
bines a straight line motion with a rotational motion, the ice
maker may be complicated in structure.

SUMMARY

In one aspect, an ice maker includes an upper tray that
includes a plurality of upper cells that each have a hemi-
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spherical shape and an i1ce making tube disposed at outer
circumierential surfaces of the upper cells and configured to
cool each of the upper cells. The 1ce maker also includes a
lower tray that includes a plurality of lower cells that each
have a hemispherical shape. The lower tray is rotatably
connected to the upper tray. The ice maker further includes
a rotation shaft connected to a rear end of the lower tray and
a rear end of the upper tray, and configured to rotate the
lower tray with respect to the upper tray.

Implementations may include one or more of the follow-
ing features. For example, the 1ce maker may include a pair
ol links each having a first end connected to the lower tray
and a second end connected to the upper tray and link guides
extending upward from both side ends of the upper tray,
respectively. In this example, the 1ice maker may include an
upper ejecting pin assembly connected to the links 1n a state
where both ends thereof are respectively inserted into the
link guides. The upper ejecting pin assembly may be con-
figured to ascend or descend together with the links. The
upper ejecting pin assembly may include a pin body that has
both ends respectively connected to the pair of links and a
plurality of gjecting pins extending downward from the pin
body.

In addition, the 1ce maker may include a plurality of lower
ejecting pins respectively pressing bottom surfaces of the
lower cells when the lower tray 1s rotated apart from the
upper tray to an ice separation position. The ice making tube
may include a refrigerant tube in which a low-temperature,
low-pressure refrigerant flows, the refrigerant tube being
branched from a position between an outlet of an expansion
valve and an inlet of an evaporator. The 1ce maker also may
include a switching valve disposed on an 1nlet-side of the ice
making tube.

In some 1implementations, the ice maker may include an
ice separating heater disposed at outer circumierential sur-
taces of the upper cells and configured to heat the upper cells
during an ice separating process. In these implementations,
the 1ce separating heater may be disposed 1nside or outside
the 1ce making tube and the ice separating heater may extend
or be curved along a shape of the ice making tube. Further,
in these implementations, the ice separating heater may be
disposed on outer circumierential surfaces of the upper cells
or the ice separating heater may be disposed adjacent to
outer circumierential surfaces of the upper cells.

The ice making tube may be disposed on outer circum-
ferential surfaces of the upper cells or the 1ce making tube
may be disposed adjacent to outer circumierential surfaces
of the upper cells. Also, the lower tray may be configured to
rotate without a vertical straight line motion in both rotating,
to attach to the upper tray in making ice, and rotating to
separate from the upper tray in separating made 1ce pieces.

In some examples, the lower tray may be configured to
rotate to a water supply position 1n which the lower tray 1s
spaced apart from the upper tray and receive, at the water
supply position, water used 1 making ice. In these
examples, the lower tray may be configured to rotate from
the water supply position toward the upper tray to attach to
the upper tray based on completion of water supply. In
addition, 1n these examples, the lower tray may be config-
ured to rotate away from the upper tray to an 1ce separation
position based on completion of 1ce making. The 1ce sepa-
ration position may be further from the upper tray than the
water supply position.

In another aspect, a refrigerator includes a refrigerating
compartment, a Ireezing compartment, an 1ce maker con-
figured to make ice pieces, and a dispenser configured to
dispense 1ce pieces made by the ice maker. The 1ce maker
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includes an upper tray that includes a plurality of upper cells
that each have a hemispherical shape and an ice making tube
disposed at outer circumierential surfaces of the upper cells
and configured to cool each of the upper cells. The 1ce maker
also mcludes a lower tray that includes a plurality of lower
cells that each have a hemispherical shape. The lower tray 1s
rotatably connected to the upper tray. The 1ce maker further
includes a rotation shaft connected to a rear end of the lower
tray and a rear end of the upper tray, and configured to rotate
the lower tray with respect to the upper tray.

The details of one or more implementations are set forth
in the accompanying drawings and the description below.
Other features will be apparent from the description and
drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view 1llustrating an example outer
appearance of an example ice maker during an 1ce making
process.

FIG. 2 1s a perspective view 1llustrating an example outer
appearance of the example 1ce maker in a state where ice
pieces are completely separated.

FIG. 3 1s an exploded perspective view of the example ice
maker.

FI1G. 4 1s a bottom view of an example upper tray included
in the example 1ce maker.

FIG. 5 15 a plan view of an example upper frame included
in the example 1ce maker.

FIG. 6 1s a side cross-sectional view of the example 1ce
maker, taken along line I-1 of FIG. 1, 1n a water supply state.

FIG. 7 1s an enlarged view of a portion A of FIG. 6.

FIG. 8 1s a side cross-sectional view of the example 1ce
maker, taken along line I-I of FIG. 1 1n an ice making state.

FIG. 9 1s a side cross-sectional view of the example 1ce
maker, taken along line I-I of FIG. 1 in a state where 1ce
pieces are completely separated.

FIG. 10 1s a flowchart illustrating an example ice making,
process of the example ice maker.

DETAILED DESCRIPTION

Below, a structure of an i1ce maker and an ice making
process using the ice maker 1s described with reference to
the accompanying drawings and tlowchart. A pressing type
ice maker will be described as an example. In some 1mple-
mentations, the pressing type ice maker may be defined as
an 1ce maker 1n which water 1s collected 1n a lower tray to
make ice 1n a state where the lower tray 1s closely attached
to an upper tray to prevent water from leaking.

FIG. 1 illustrates an example outer appearance of an
example 1ce maker during an 1ce making process, FIG. 2
illustrates an example outer appearance of the example ice
maker 1n a state where 1ce pieces are completely separated,
and FIG. 3 illustrates an exploded perspective view of the
example 1ce maker.

Referring to FIGS. 1 to 3, an 1ce maker 10 includes an
upper tray 11 that makes ice corresponding to an upper
hemispheric portion with respect to a horizontal surface
bisecting a spherical ice piece, a lower tray 12 that makes 1ce
corresponding to a lower hemispheric portion, a water
supply tray 16 disposed above the upper tray 11 to supply
water for making ice, a water supply guide 17 guiding the
water supplied from the water supply tray 16 into the lower
tray 12, an 1ce separating heater 18 placed on a top surface
of the upper tray 11 to heat the upper tray 11, thereby
separating made ice, an 1ce making tube 30 disposed 1nside
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4

and outside the i1ce separating heater 18, an upper ejecting
pin assembly 19 separating ice pieces that are closely
attached to upper cells 113 of the upper tray 11, a rotation
shaft 21 rotatably connecting the lower tray 12 to the upper
tray 11, a link 22 having an end connected to the upper
ejecting pin assembly 19 and the other end connected to the
lower tray 12, and a lower ejecting pin 20 separating ice
pieces attached to the lower tray 12.

In some implementations, the lower tray 12 has a rear end
rotatably coupled to a rear end of the upper tray 11 by the
rotation shaft 21. A link connecting end 136 protrudes from

a portion of the lower tray 12 directly adjacent to the rotation
shaft 21. The link 22 has the other end connected to the link
connecting end 136 to elevate the upper ejecting pin assem-
bly 19 during the rotation of the lower tray 12.

The lower tray 12 includes a tray body 14 including a
plurality of lower cells 141, a lower frame 15 including a
tray body seating part 151 on which the tray body 14 1s
seated, and an upper frame 13 having a bottom surface to
which the tray body 14 and the lower frame 15 are fixed.

The tray body seating part 151 disposed inside the lower
frame 15 includes a plurality of holes 151a through which
the lower cells 141 of the tray body 14 pass, and a hook part
151b disposed at an edge of each of the holes to hook the
tray body 14.

The plurality of the lower cells 141 each have a hemi-
spherical shape and are arranged in the tray body 14. An
extension end 143 (see FIG. 7) extends radially from an edge
of a top surface of each of the lower cells 141, and a guide
wall 142 extends by a predetermined height from an end of
the extension end 143. The extension end 143 and the guide
wall 142 are seated on the tray body seating part 151 of the
lower frame 15 to prevent the tray body 14 from being
separated from the lower frame 15. The plurality of lower
ejecting pins 20 mvolve a number corresponding to that of
the lower cells 141 and hornizontally protrude under the
lower tray 12. The lower cells 141 pass through the lower
frame 15 and are exposed to the outside. Thus, when the
lower tray 12 1s rotated downward to separate ice, the
bottom surfaces of the lower cells 141 are respectively
pressed by the lower ejecting pins 20. The lower cells 141
may include a soft plastic member tending to return to its
original state after deformation. Thus, the lower ejecting pin
20 presses a bottom surface of the lower cell 141 to separate
spherical 1ce pieces attached to the lower cells 141.

The rotation shaft 21 passes through a rear end of the
upper frame 13, particularly, both edges of the rear end. A
link connecting end 136 protrudes from each of both side
surfaces of the rear end of the upper frame 13.

The upper cells 113 each have a hemispherical shape and
are arranged 1n the upper tray 11. The plurality of upper cells
113 are closely attached to the lower cells 141 of the tray
body 14 to define spherical spaces, respectively.

Guide sleeves 114 protrude from top surfaces of the upper
cells 113 to define air holes 115, respectively. The water
supply guide 17 has an end inserted into an outer circum-
ferential surface of one of the plurality of guide sleeves 114.
For instance, a sleeve having the same outer diameter as that
of each of the guide sleeves 114 1s disposed on an outlet-side
end of the water supply guide 17 to supply water supplied
from the water supply tray 16 to the lower cells 141 without
leaking.

A link guide 111 extends by a predetermined length
upward from each of left and right edges of the upper tray

11. A guide hole 112 vertically extends with a predetermined
width inside the link guides 111.
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The 1ce making tube 30 and the ice separating heater 18
are placed on the top surface of the upper tray 11. When the
water 1s completely supplied, and the lower tray 12 1s closely
attached to the upper tray 11, a low-temperature refrigerant
flows 1nto the 1ce making tube 30. The 1ce making tube 30
may be branched from a certain position between an outlet
of an expansion valve and an inlet of an evaporator, and a
switching valve may be disposed on an inlet-side of the 1ce
making tube 30. Thus, when 1ce making 1s performed, the
switching valve 1s opened, and a portion of the refrigerant
discharged from the expansion valve flows into the ice
making tube 30. The upper tray 11 contacting the ice making,
tube 30 1s cooled, and thus the water stored in the cells 1s
frozen. To make 1ce, the refrigerant tlowing into the ice
making tube 30 and cool air supplied from the evaporator
may be supplied together into the ice maker 10.

Also, when 1ce 1s completely made, the ice separating
process 1s performed. When the 1ce separating process 1s
performed, the ice separating heater 18 1s operated. The 1ce
separating heater 18 heats surfaces of the upper cells 113 by
using heat generated therefrom. As a result, ice pieces
attached to the upper cells 113 are slightly melted and thus
are separated.

The upper ejecting pin assembly 19 includes a plurality of
upper ejecting pms 192 and a pin body 191 to which the
upper ejecting pins 192 are attached. A guide protrusion 193
protrudes from each of both ends of the pin body 191, and
a link connecting end 194 protrudes from the guide protru-
sion 193. The guide protrusion 193 1s inserted 1n the guide
hole 112 of the link guide 111 to ascend or descend along the
guide hole 112. The link 22 has one end connected to the link
connecting end 194. The plurality of upper ejecting pins 192
are disposed on positions to pass through the air holes 1135
disposed 1n the top surfaces of the upper cells 113, respec-
tively. Thus, when the plurality of upper ejecting pins 192
descends, the upper ejecting pins 192 pass through the air
holes 115 to push 1ce pieces attached to the upper cells 113
out.

FIG. 4 illustrates an example upper tray included 1n the
example 1ce maker.

Referring to FIG. 4, the plurality of upper cells 113 are
disposed adjacent to each other 1n the upper tray 11. In some
examples, each of the upper cells 113 1s rounded 1n a convex
hemispherical shape.

The air holes 115 are defined 1n the top surfaces of the
upper cells 113, respectively. A rotation guide part 116 1s
curved at a predetermined curvature on a rear portion of the
edge of each of the upper cells 113. For instance, the rotation
guide part 116 1s curved at a predetermined curvature on an
outer circumierential surface of the rear portion of each of
the upper cells 113. Shait connecting parts 117 are disposed
at the rear left and right ends of the upper tray 11, respec-
tively. Both ends of the rotation shaft 21 respectively pass
through and are inserted into the shaft connecting parts 117
so that the lower tray 12 1s rotatably connected thereto. Each
of the shaft connection parts 133 (see FIG. 5) 1s disposed at
a portion spaced apart from each of both sides of the upper
tray 11. The shaft connection part 135 disposed on a corner
of a rear end of the upper fame 13 may be disposed 1n the
space. Thus, both ends of the rotation shaft 21 sequentially
pass through and are 1nserted into the shait connecting parts
117 of the upper tray 11 and the shait connecting parts 135
of the upper frame 13.

A Tunction of the rotation guide part 116 1s described
below with reference to the accompanying drawings.

FIG. 3 illustrates an example upper frame included 1n the
example 1ce maker.
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Reterring to FIG. 5, the upper frame 13 1s part of the lower
tray 12 and 1s seated on a top surface of the tray body 14. The
tray body 14 and the lower frame 15 are fixed to the bottom
surface of the upper frame 13.

In some implementations, the shaft connecting part 135
protrudes from each of both corners of a rear end of the
upper iframe 13, and the link connecting end 136 protrudes
from an outer surface of the shait connecting part 135.

Communication holes 131 each having the same diameter
as the top surface of each of the lower cells 141 of the tray
body 14 are arranged within the upper frame 13. For
instance, each of the communication holes 131 1s defined 1n
the top surface of each of the lower cells 141, and the bottom
surface of the upper cell 113 of the upper tray 11 1s placed
on the top surface of the communication hole 131. A hook
part 132 1s disposed on an edge of the communication hole
131. When a water level reaches a height of the hook part
132, the lower tray 12 1s rotated to closely attach the lower
tray 12 to the upper tray 11.

Unlike a front edge of the communication hole 131, a
rotation guide part 133 curved with a predetermined curva-
ture 1s disposed on a rear edge of the communication hole
131. In this regard, the hook part 132 horizontally and
vertically extends from the edge of the communication hole
131 1 a front region of the commumication hole 131,
whereas the rotation guide part 133 horizontally extends
from the edge of the communication hole 131, and then 1s
curved upward at a predetermined curvature. The curvature
of the rotation guide part 133 i1s the same as that of the
rotation guide part 116 of the upper tray 11. When the lower
tray 12 1s rotated, the rotation guide part 133 of the upper
frame 13 1s rotated 1n contact with the rotation guide part 116
of the upper tray 11.

A water runner 134 defined by cut-ofl portions of the hook
part 132 and the rotation guide part 133 1s defined between
the communication holes 131. As shown 1n FIG. 5, the water
runner 134 1s defined by the hook part 132 and the rotation
guide part 133, which are not recessed and face each other
so that the water runner 1s defined 1n a surface of the upper
frame 13 corresponding to a region between the communi-
cation holes 131 adjacent to each other. This 1s possible
because of the pressing type 1ce maker 10 1n which the lower
tray 12 and the upper tray 11 are closely attached to each
other 1n the state where the water 1s completely supplied.
The water runner 134 1s sufliciently large in width and
height. Thus, even though water 1s rapidly supplied, an
overflow of the water out of the tray 1s prevented.

For example, in a case of a reservoir type 1ce maker in
which water 1s supplied 1n a state where an upper tray and
a lower tray are closely attached to each other to define a
complete sphere, the water runner 134 should have a shape
recessed 1n the upper tray and/or the lower tray so that water
1s transierred from the cell corresponding to a water supply
position to the adjacent cells. When the water runner 1s
significantly small in width and depth, a flow rate of water
transterred 1nto the adjacent cells may be significantly lower
than a water supply rate to cause the overtlow of water. On
the contrary, when the water runner 1s significantly large in
width and depth, it may be diflicult to form a completely
spherical 1ce piece and adjacent 1ce pieces may be stuck to
cach other.

FIGS. 6 to 9 1llustrate an example operation process of an
example ice maker from a water supply process to an 1ce
separating process. FIG. 6 1s a cross-sectional view taken
along line I-I of FIG. 1 1n a water supply state, FIG. 7 1s an
enlarged view of a portion A of FIG. 6, FIG. 8 15 a side

cross-sectional view of the ice maker taken along line I-1 of
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FIG. 1 1n an ice making state, and FIG. 9 1s a side
cross-sectional view of the 1ce maker taken along line I-1 of
FIG. 1 1n a state where ice pieces are completely separated.
Referring to FIGS. 6 and 7, the lower tray 12 1s rotated
downward at a predetermined angle from a horizontal state
just before water 1s supplied. That 1s, when the lower tray 12
1s separated downward from the upper tray 11, water is
supplied.

As described above, the ice maker 10 1s a pressing type 1ce
maker 1n which water for making ice 1s filled in the lower
tray, and then the lower tray 12 1s closely attached to the
upper tray 11 to make ice.

Thus, water 1s supplied 1n a state where the lower tray 12
1s slightly inclined and spaced apart from the upper tray 11.
Referring to FIG. 7, water 1s supplied until a water level
reaches a point of an upper end of the hook part 132 of the
upper frame 13. A volume of water filled into a region b 1s
substantially the same as that of the lower cell 141, and a
volume of water filled into a region a 1s slightly smaller than
or substantially the same as that of the upper cell 113. When
the region a 1s filled with water, the supply of water 1s
stopped, and the rotation shaft 21 1s further rotated in a
counterclockwise direction 1n FIG. 7 to closely attach the
lower tray 12 to the upper tray 11.

At this point, the rotation guide part 133 disposed 1n the
rear portion of the upper frame 13 1s rotated along the
rotation guide part 116 i a state where the rotation guide
part 133 1s closely attached to the rotation guide part 116
disposed 1n the rear portion of the upper tray 11. The rotation
guide part 133 and the rotation guide part 116 may have the
same curvature radius R.

As such, since an interfering portion between the lower
tray 12 and the upper tray 11 when the lower tray 12 1s
rotated 1n the state where the lower tray 12 1s connected to
the upper tray 11 1s curved at a predetermined curvature, 1t
may be unnecessary to perform a straight line motion when
the lower tray 12 1s closely attached to or separated from the
upper tray 11. In this regard, even though the lower tray 12
1s closely attached to the upper tray 11 only through the
rotational motion thereot, water supplied into the lower tray
12 does not overtlow out of the lower tray 12.

Referring FIG. 8, when the lower tray 12 1s rotated and
closely attached to the upper tray 11, the upper cell 113 of
the upper tray 11 1s closely attached to the hook part 132 of
4 the upper frame 13. That 1s, water stored 1n the lower tray
12 leaks out of the spherical cell. Also, the water filled 1nto
the region a of FIG. 7 1s filled into the upper cell 113 of the
upper tray 11 according to the rotation of the lower tray 12.
In addition, since the lower end of the upper cell 113 is
closely 4 attached to the communication hole 131 of the
upper frame 13, the phenomenon in which ice pieces made
in the adjacent cells are stuck to each other may be reduced
(e.g., prevented).

In some examples, the rotation shaft 21 1s rotated in a
counterclockwise direction to closely attach the lower tray
12 to the upper tray 11, and simultaneously, the link con-
necting end 136 1s rotated together to ascend. Also, the other
end of the link 22 connected to the link connecting end 136
ascends, and thus, the upper ejecting pin assembly 19
connected to one end of the link 22 ascends. Also, the upper
ejecting pin 192 1s out of the upper cells 113 of the upper tray
11 while ascending.

Referring to FIG. 9, when ice pieces are completely made,
and the ice separating process 1s performed, the 1ce sepa-
rating heater 18 1s operated to melt a surface of the 1ce frozen
within the spherical cell and attached to a surface of the
upper cell 113. As a result, the 1ce 1s separated from the
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upper cell 113. Thereafter, the rotation shait 21 1s rotated to
rotate the lower tray 12 1n a clockwise direction. As a result,
the ice 1s rotated together with the lower cells 141 1n a state
where the 1ce 1s attached to the lower tray 12.

As the rotation of the lower tray 12, the link 22 descends,
and the upper ¢jecting pin 192 protruding from the upper
¢jecting pin assembly 19 1s 1nserted into the upper cell 113
through the air hole 113 of the upper cell 113. This 1s done
for separating an 1ce piece that 1s attached to the upper cell
113, but 1s not separated from the upper cell 113.

When the lower tray 12 1s rotated up to a substantially
vertical state, the lower ejecting pin 20 presses the bottom
surface ol the lower cell 141 to separate the 1ce from the
lower cell 141. When the 1ce 1s completely separated, the
lower tray 12 1s reversely rotated again and then stopped 1n
the state of FIG. 6. In addition, the bottom surface of the
lower cell 141 returns to the hemispherical shapes by
self-elastic force thereof.

FIG. 10 1llustrates an example ice making process of an
example 1ce maker.

The water supply process, the ice making process, and the
ice separating process, which are described with reference to

FIGS. 6 to 9, will now be described with respect to FI1G. 10.

Referring to FIG. 10, 1n operation S10, the lower tray 12
1s forwardly rotated to move to a water supply position (see
FIG. 6). In this state, water 1s supplied 1n operation S11.
When 1t 1s determined that water 1s completely supplied 1n
operation S12, the lower tray 12 i1s rotated until the lower
tray 1s closely attached to the upper tray 11 1n operation S13.
In this state, the ice making process 1s performed in opera-
tion S14. During the 1ce making process, a surface of the cell
of the upper tray 11 i1s cooled and frozen by refrigerant
flowing 1nto the ice making tube 30.

Also, 11 1t 1s determined that the 1ce 1s completely made 1n
operation S15, the 1ce separating heater 18 1s operated 1n
operation S16 to separate the 1ce generated 1n the cell from
the surface of the upper cell 113. Then, the operation of the
ice separating heater 18 1s stopped, and the lower tray 12 1s
reversely rotated to move up to an 1ce separating position in
operation S17. While the lower tray 12 moves to the ice
separating position, the lower ¢jecting pin 20 presses the
bottom surface of the lower portion of the lower tray 12 to
separate the ice 1n operation S18.

As described above, although the 1ce maker 1s provided as
a pressing type 1ce maker, the lower tray just rotates without
a vertical straight line motion 1n both the process 1n which
the lower tray 1s closely attached to the upper tray for
making 1ce after water 1s completely supplied, and the
process 1n which the lower tray 1s separated from the upper
tray for separating made i1ce pieces. Since the vertical
straight line motion of the lower tray i1s unnecessary, the
operation mechanism of the 1ce maker may be simplified 1n
design.

Although implementations have been described with ret-
erence to a number of 1llustrative examples thereot, 1t should
be understood that numerous other modifications and
examples can be devised by those skilled 1n the art that will
fall within the spirit and scope of the principles of this
disclosure. More particularly, various variations and modi-
fications are possible in the component parts and/or arrange-
ments. In addition to variations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.
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What 1s claimed 1s:

1. An 1ce maker comprising:

an upper tray that includes a plurality of upper cells that
cach have a hemispherical shape, each of the plurality
of upper cells shaped to be upwardly convex;

an ice making tube [disposed at outer circumferential
surfaces of the upper cells and] configured to cool [each
of] the upper cells;

a lower tray that 1s rotatably connected to the upper tray
and configured to votate with respect to the upper tray,
the lower tray comprising:

a tray body in which a plurality of lower cells are
formed, each of the plurality of lower cells being
configured to have a hemispherical shape and being
configured to be downwardly convex; and

an upper frame that is coupled to the tray body, the
upper frame comprising:

a plurality of communication holes each with a
substantially same diameter as a top surface of
each of the lower cells; and

a hook part that 1s configured to extend horizontally
and vertically from an edge of the communication
holes, where an upper end of the hook part 1s
configured to be higher than the top surface of the
lower cells; and

a rotation shaft connecting a rear end of the lower tray and
a rear end of the upper tray, [and configured to rotate
the lower tray with respect to the upper tray,]

wherein the lower tray 1s configured to be placed at a
water supply position by rotating [in a first direction,
and opened surfaces of] about the rotation shaft such
that the plurality of upper cells and Jopened surfaces
of] the plurality of lower cells are configured to be
spaced apart from and face each other at the water
supply position,

wherein the plurality of lower cells of the lower tray are
configured to receive water for making ice at the water
supply position, and

wherein, when the water level reaches the upper end of
the hook part, the lower tray is configured to [further]
rotate in [the] a first direction to an ice making position
where [the opened surfaces of] the plurality of lower
cells are in closed contact with [the opened surfaces of}
the plurality of upper cells of the upper tray, to define
a complete sphere shape[, and

wherein, when the lower tray rotates, the upper tray 1s
maintained to be stationary].

2. The 1ce maker according to claim 1, further comprising:

a pair of links each having a first end connected to the
lower tray[and a second end connected to the upper
tray]:

link guides extending upward from both side ends of the
upper tray, respectively; and

an upper ejecting pin assembly connected to the links in
a state where both ends thereof are respectively inserted
into the link guides, the upper ejecting pin assembly
being configured to ascend or descend together with the
links.

3. The ice maker according to claim 2, wherein the upper

gjecting pin assembly comprises:

a pin body that has both ends respectively connected to
the pair of links; and

a plurality of ejecting pins extending downward from the
pin body.

4. The 1ce maker according to claim 1, further comprising

a plurality of lower ejecting pins respectively pressing
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bottom surfaces of the lower cells when the lower tray 1s
rotated apart from the upper tray to an i1ce separation
position.

5. The 1ce maker according to claim 1, wherein the ice
making tube is disposed at outer civcumferential surfaces of
the upper cells and configured to cool each of the upper
cells, wherein the 1ce making tube comprises a refrigerant
tube 1n which a low-temperature, low-pressure refrigerant
flows, the refrigerant tube being branched from a position
between an outlet of an expansion valve and an inlet of an
evaporator.

6. The 1ce maker according to claim 5, further comprising
a switching valve disposed on an 1nlet-side of the 1ce making
tube.

7. The 1ice maker according to claim 1, further comprising,
an ice separating heater disposed at outer circumierential
surfaces of the upper cells and configured to heat the upper
cells during an 1ce separating process.

8. The 1ce maker according to claim 7, wherein the ice
separating heater 1s disposed inside or outside the ice
making tube.

9. The ice maker according to claim 8, wherein the 1ce
separating heater 1s disposed inside the 1ce making tube.

10. The 1ce maker according to claim 8, wherein the 1ce
separating heater 1s disposed outside the 1ce making tube.

11. The ice maker according to claim 8, wherein the ice
separating heater extends or 1s curved along a shape of the
ice making tube.

12. The 1ce maker according to claim 11, wherein the 1ce
separating heater extends along a shape of the ice making
tube.

13. The 1ce maker according to claim 11, wherein the 1ce
separating heater 1s curved along a shape of the 1ce making
tube.

14. The 1ce maker according to claim 7, wherein the 1ce
separating heater 1s disposed adjacent to the outer circum-
terential surfaces of the upper cells.

15. The ice maker according to claim 1, wherein the ice
making tube 1s disposed on outer circumierential surfaces of
the upper cells.

16. The ice maker according to claim 1, wherein the ice
making tube 1s disposed adjacent to outer circumierential
surfaces of the upper cells.

17. The ice maker according to claim 1, wherein the lower
tray 1s configured to rotate without a vertical straight line
motion 1n both rotating to attach to the upper tray in making
ice, and rotating to separate from the upper tray 1n separating
made 1ce pieces.

18. The ice maker according to claim 1, wherein the lower
tray 1s configured to rotate 1n a second direction, which 1s
opposite of the first direction, to an 1ce separation position,
when the ice making is completed, and [the opened surfaces
of] the plurality of lower cells of the lower tray are separated
from [the opened surfaces of] the plurality of upper cells of
the upper tray,

wherein, at the i1ce separation position, the lower tray 1s

farther away from the upper tray than at the water
supply position.

19. The ice maker accovding to claim 1, wherein the hook
part is configured, based on the lower tray receiving water
at the water supply position, to contact and contain the
received water.

20. The ice maker according to claim 1, whevein the hook
part is provided as a separate component from the tray body
that is coupled to the tray body.
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21. An ice maker comprising:

an upper tray that includes a plurality of upper cells that
each have a hemispherical shape, each of the plurality
of upper cells shaped to be upwardly convex;

a lower tray that is votatably connected to the upper tray
and configured to rotate with rvespect to the upper tray,
the lower tray comprising.

a tray body in which a plurality of lower cells are
formed, each of the plurality of lower cells being
configured to have a hemispherical shape and being
configured to be downwardly convex; and

an upper frame that is coupled to the tray body, the
upper frame comprising:

a plurality of communication holes each with a

10

substantially same diameter as a top surface of 15

each of the lower cells; and
a hook part that is configured to extend horizontally
and vertically from an edge of the communication
holes, where an upper end of the hook part is
configured to be higher than the top surface of the
lower cells: and
a rotation shaft connecting a vear end of the lower tray
and a rear end of the upper tray,
wherein the lower tray is configured to be placed at a
water supply position by rvotating about the rvotation
shaft such that the plurality of upper cells and the
plurality of lower cells are comnfigured to be spaced
apart from and face each other at the water supply
position,
wherein the plurality of lower cells of the lower tray are
configured to receive water for making ice at the water
supply position, and
whevrein, when the water level veaches the upper end of the
hook part, the lower tray is configured to votate in a
first direction to an ice making position where the
plurality of lower cells are in closed contact with the
plurality of upper cells of the upper tray, to define a
complete spherve shape.
22. The ice maker according to claim 21, further com-
prising:
a pair of links each having a first end connected to the
lower tray;
link guides extending upward from both side ends of the
upper tray, respectively; and
an upper ejecting pin assembly connected to the links in
a state wherve both ends thereof are respectively
inserted into the link guides, the upper ejecting pin
assembly being configured to ascend or descend
together with the links.
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23. The ice maker according to claim 22, wherein the
upper ejecting pin assembly comprises:

a pin body that has both ends vespectively connected to
the pair of links; and
a plurality of ejecting pins extending downward from the
pin body.
24. The ice maker according to claim 21, further com-
prising a plurality of lower ejecting pins vespectively press-
ing bottom surfaces of the lower cells when the lower tray

is votated apart from the upper tray to an ice separation
position.

25. The ice maker according to claim 1, further compris-
ing a cooler configured to cool the upper cells.

26. The ice maker accovding to claim 1, wherein the upper
cells are configured to be cooled by cool air supplied from
an evaporator.

27. The ice maker according to claim 1, further compris-
ing an ice separating heater disposed at outer circumferen-
tial surfaces of the upper cells and configured to heat the
upper cells during an ice separating process.

28. The ice maker according to claim 1, further compris-
ing an ice separating heater disposed adjacent to outer
circumferential surfaces of the upper cells and configured to
heat the upper cells during an ice separating process.

29. The ice maker according to claim 1, wherein the lower
tray is configured to rotate without a vertical straight line
motion in both rotating to attach to the upper tray in making
ice, and rotating to separate from the upper tray in sepa-
rating made ice pieces.

30. The ice maker according to claim 1, wherein the lower
tray is configured to votate in a second divection, which is
opposite of the first direction, to an ice separation position,
when the ice making is completed, and the plurality of lower
cells of the lower tray are separated from the plurality of
upper cells of the upper tray,

wherein, at the ice separation position, the lower tray is
farther away from the upper tray than at the water
supply position.

31. The ice maker according to claim 1, whevein the hook
part is configured, based on the lower tray receiving water
at the water supply position, to contact and contain the
received water.

32. The ice maker accovding to claim 1, wherein the hook
part is provided as a separate component from the tray body
that is coupled to the tray body.
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