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(54) HOME APPLIANCE WITH AN ICE MAKER
(57) Provided is a refrigerator comprising: a cabinet
having a freezing compartment defined therein; an
ice-maker disposed in the freezing compartment to make
spherical ice, wherein the ice is removed from falls down
from the ice maker; an ice bin (500) disposed below the
ice-maker for storing ice removed from the ice-maker;

[Fig. 14]

and an ice tray (520) disposed inside the ice bin, wherein
at least a portion of a bottom face (521) of the ice tray
for receiving the ice is spaced apart from a bottom face
of the ice bin, wherein a plurality of tray holes (521a) are
defined to pass through the bottom face of the ice tray.
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Description
BACKGROUND

Field of the Disclosure

[0001] The present disclosure relates to a home appli-
ance, in particular a refrigerator or a freezer.

Discussion of the Related Art

[0002] In general, a refrigerator or freezer is a home
appliance for storing foods at a low temperature by low
temperature air.

[0003] The refrigerator or freezer uses cold-air to cool
inside of a storage space, so that the stored food may
be stored in a refrigerated or frozen state.

[0004] Typically, anice-maker for making ice is provid-
ed inside the refrigerator or a freezer.

[0005] The ice-maker is configured to receive water
from a water source or a water tank in a tray to make ice.
[0006] Further, the ice-maker is configured to remove
the ice from the ice tray in a heating or twisting manner
after the ice-making is completed.

[0007] As such, the ice-maker, which automatically re-
ceives the water and removes the ice, has an open top
to scoop molded ice.

[0008] As described above, the ice made in the ice
maker having a structure as described above may have
at least one flat surface such as crescent or cubic shape.
[0009] When the ice has a spherical shape, it is more
convenienttoice theice, and also, itis possible to provide
different feeling of use to a user. Also, even when the
made ice is stored, a contact area between the ice cubes
may be minimized to minimize sticking between ices with
each other.

[0010] Korean Patent Registration No. 10-1850918 as
Prior Art document discloses an ice maker.

[0011] The ice maker of Prior Art document includes
an upper tray in which a plurality of upper cells of a hem-
ispherical shape are arranged and a pair of link guides
extending upwardly from both sides are disposed, alower
tray in which a plurality of lower cells of a hemispherical
shape are arranged and which is pivotally connected to
the upper tray, a pivoting shaft connected to rear ends
of the lower tray and the upper tray to allow the lower
tray to pivotrelative to the upper tray, a pair of links having
one end thereof connected to the lower tray and the other
end thereof connected to the link guide, and an ejecting
pin assembly having both ends thereof respectively con-
nected to the pair of links while being respectively insert-
ed into the link guides, wherein the ejecting pin assembly
ascends and descends together with the link.

[0012] In the prior art, after the spherical ice is made,
the ice falls down while being removed from the ice mak-
er. Further, the removed ice may be stored in an ice bin.
However, poor appearance of the spherical ice may oc-
cur when the ice debris generated during the ice-removal
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process is attached to the spherical ice.

[0013] Further, the spherical ice may roll during the
ice-removal process. When the door of the refrigerator
or the freezer is opened and closed, there is a problem
that the ice rolls such that more ice debris may be gen-
erated due to the collisions between the ices.

SUMMARY OF THE DISCLOSURE

[0014] An object of the present disclosure is to provide
a home appliance, in particular a refrigerator or freezer,
that prevents an outer shape of ice from being deterio-
rated by ice debris during storage of spherical ice.
[0015] Another object of the present disclosure is to
provide a home appliance, in particular a refrigerator or
freezer, in which spherical ice and ice debris may be
stored separately in an ice bin.

[0016] Another object of the present disclosure is to
provide a home appliance, in particular a refrigerator or
freezer, in which ice is stored in an aligned manner, so
that the ice may be easily discharged from an ice bin,
which is retracted and extended.

[0017] Another object of the present disclosure is to
provide a home appliance, in particular a refrigerator or
freezer, that prevents spherical ice from moving and be-
ing damaged in an ice bin, which is retracted and extend-
ed.

[0018] At least one of these objects is solved by the
subject-matter of the independent claim. Further advan-
tageous embodiments and refinements are described in
the respective dependent claims.

In one aspect of the present disclosure, there is provided
a home appliance, in particular a refrigerator or freezer,
comprising: a cabinet having a freezing compartment de-
fined therein; an ice-maker disposed in the freezing com-
partment to make spherical ice, wherein the ice is re-
moved from falls down from the ice maker; and an ice
bin disposed below the ice-maker for storing ice removed
from the ice-maker. An ice tray may be disposed inside
the ice bin, wherein at least a portion of a bottom face of
the ice tray for receiving the ice is spaced apart from a
bottom face of the ice bin. A plurality of tray holes may
be defined to pass through the bottom face of the ice
tray. At least a portion of a bottom surface of the ice tray
forreceiving the ice is spaced apart from a bottom surface
of the ice bin. A plurality of tray holes may be defined to
pass through the bottom surface of the ice tray. The ice
bin and /or the ice tray may be open in an upward direc-
tion.

[0019] In one embodiment, the ice bin may be config-
ured to extend or retract in a front direction. The bottom
face of the ice tray may be inclined so that a vertical level
a front end thereof is lower than a vertical level of a rear
end thereof. An inner surface of the bottom of the ice tray
may be inclined in a forward direction and/or wherein a
spacing between an outer surface of the bottom of the
ice tray and an inner surface of the bottom of the ice bin
may increase in a rearward direction of the ice tray. In
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the present disclosure, front direction may be the direc-
tion towards a door or opening of the home appliance or
a withdrawal direction of a drawer of the home appliance.
In other words, a front side o rend may refer to a side or
end facing a user, while a rear side or end may refer to
a side or end opposite thereto. Also, upwards and down-
wards may be defined with respect to gravity.

[0020] In one embodiment, a freezing compartment
contains a drawer disposed below the ice-maker and
configured to extend or retract. The ice bin may be mount-
edinside the drawer and may move together with amove-
ment of the drawer.

[0021] In one embodiment, a bin mounting guide to
guide a mounting position of the ice bin may be formed
on a bottom face of the drawer facing the ice-maker.
[0022] Inoneembodiment, the bin mounting guide may
protrude to constrain a side wall of the ice bin.

[0023] The bin mounting guide for defining a mounting
position of the ice bin within the drawer may be formed
on a bottom of the drawer facing the ice-maker. The bin
mounting guide may protrude upwards from the bottom
of the drawer. The ice bin may comprise a plurality of
legs extending downwards from a bottom of the ice bin.
The bin mounting guide may contact an outer surface of
each of the legs.

[0024] In one embodiment, each of the four corners of
the ice bin may have each leg extending downwards.
The bin mounting guide may contact an outer face of the
leg to constrain the ice bin.

[0025] In one embodiment, the bottom face of the ice
tray may be inclined such that a vertical level thereof is
gradually higher in a retracting direction of the drawer.
[0026] In one embodiment, a size of each of the tray
holes may be smaller than a size of a single spherical
ice. The plurality of the tray holes may be arranged in an
entire area of the bottom face of the ice tray. The plurality
of the tray holes may be continuously arranged at a reg-
ular spacing in a first horizontal direction and/or a second
horizontal direction.

[0027] A bin opening is formed by a downward recess
in a rear wall of the ice bin.

[0028] Inone embodiment, atleast a portion of the ice-
maker may be inserted through an opening in a top face
of the ice bin and is received inside the ice bin. The bin
opening may be recessed in a rear face of the ice bin
such that a bottom level of the bin opening is lower than
a bottom level of the ice-maker.

[0029] In one embodiment, a cover plate may extend
downwards from the ice maker and shields at least a
portion of the bin opening.

[0030] In one embodiment, the ice tray may have a
handle protruding outward and receiving in the bin open-
ing. The handle may be formed at a rear portion of the
ice tray and may protrude rearward through the bin open-
ing of the ice bin. The handle may be seated on a bin
opening guide extending in a rearward direction along
the circumference of the bin opening.

[0031] In one embodiment, the ice tray may have a
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handle groove defined in one end of the ice tray opposite
to the handle, wherein the groove is spaced apart from
an inner wall face of the ice bin. The handle groove may
be formed at a front portion of the ice tray. The handle
groove and may be spaced apart from an inner surface
of a side wall the ice bin.

[0032] Inone embodiment, a spacing between the bot-
tom face of the ice tray and the bottom face of the ice bin
may increase in a rearward direction of the ice tray.
[0033] In one embodiment, a front end of the bottom
face of the ice tray may contact and be supported on the
ice bin.

[0034] In one embodiment, the ice tray may include:
the bottom defining the bottom face of the ice tray; a front
portion extending upwardly from afrontend of the bottom;
a rear portion extending upwardly from a rear end of the
bottom face; and lateral portions respectively extending
upwardly from left and right ends of the bottom, and con-
necting the front portion and the rear portion. A height of
the front portion may be larger than a height of the rear
portion so that the bottom thereof is inclined relative to
the bottom face of the ice bin.

[0035] In one embodiment, the rear portion may have
a handle extending rearward and seated on an end of
the ice bin.

[0036] In one embodiment, the handle may include: a
first extension extending rearward from a top of the rear
portion; and a second extension extending downward
from a distal end of the first extension.

[0037] In one embodiment, a bin opening may be re-
cessed downward in a top of a rear face of the ice bin.
The first extension may be received in the bin opening.
The second extension may be exposed to an outside of
the bin opening. The first extension may be seated on
the bin opening guide. The second extension may be
exposed to an outside of the bin opening and/or the ice
bin.

[0038] Inone embodiment, arim may be formed along
and bent outwardly from a perimeter of a top of the ice
tray, wherein the rim contacts an inner face of the ice bin.
In one embodiment, a handle groove may be recessed
in an outer portion of the rim to define a space between
the rim and the ice bin. The rim may extend outward from
a top portion of the ice tray. The rim may contact an inner
surface of a side wall the ice bin.

[0039] The home appliance, in particular the refriger-
ator or freezer, according to the present disclosure has
one or more of the following effects.

[0040] According to this embodiment, when the spher-
ical ice is removed from the ice-maker and falls down-
ward, the ice may be accommodated in the ice bin. In
this connection, the spherical ice may be placed in the
ice tray while an ice tray with the multiple holes defined
therein is mounted in the ice bin.

[0041] In one example, the ice-maker may generate
ice debris in the process of ice-removal of the ice. The
ice debris may be placed on the bottom of the ice bin
through the tray holes formed in the ice tray even when
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the ice debris falls downs. Therefore, the spherical ice
may be placed on the ice tray while not being affected
by the ice debris.

[0042] Inotherwords, the ice debris may be prevented
from adhering to the surface of the spherical ice during
the storage of the spherical ice. Therefore, this may al-
ways provide the user with the spherical ice having a
smooth surface.

[0043] Further, inside the ice bin, the spherical ice may
be placed on the ice tray. The ice debris may be placed
and stored inside the ice bin in a separated manner from
the spherical ice. Thus, the user may take the spherical
ice out of the ice tray and use the ice. The ice debris
inside the ice bin are stored on the bottom of the ice bin,
and may be easily removed after the ice tray is removed.
[0044] Further, the ice bin may be configured to extend
or retract in a front direction. The bottom of the ice tray
may be shaped to have an inclined slope such that a front
portion is lower than a rear portion. Thus, the spherical
ice may fall and roll and stored in the front half of the tray.
[0045] Thus, when withdrawing the ice bin, the user
may easily access the ice stored in the ice tray and may
easily take out the ice.

[0046] Further, the bottom of the ice tray may be
formed obliquely so that the spherical ices may be evenly
horizontally distributed in the ice tray. Further, in the
movement of the ice bin, the ice may be prevented from
excessively rolling or moving inside the ice tray.

[0047] Thus, this may prevent the spherical ice from
hitting each other and damaging the surface thereof so
that the ice debris does not occur to keep the spherical
ice surface smooth.

[0048] Further, the spherical ice removed from the ice
maker may fall onto the ice tray and then roll to the front
of the ice tray. In this process, the ice contacts the neigh-
boring ice or ice tray such that the burr around the spher-
ical ice may be removed. Thus, the spherical ice may
become more spherical. The ice debris caused by the
removal of the burr may be discharged through the tray
holes onto the bottom of the ice bin so that only the spher-
ical ices may be stored.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049]

FIG. 1 is a perspective view of a refrigerator accord-
ing to an embodiment of the present disclosure.
FIG. 2 is a view showing a state in which a door is
opened.

FIG. 3 is a partial enlarged view illustrating a state
in which an ice-maker is mounted according to an
embodiment of the present disclosure.

FIG. 4 is a partial perspective view illustrating an
interior of a freezing compartment according to an
embodiment of the present disclosure.

FIG. 5 is a cross-sectional side view of a freezing
compartment in a state in which a freezing compart-
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ment drawer and an ice bin are retracted therein,
according to an embodiment of the present disclo-
sure.

FIG. 6 is a partially-cut perspective view of a freezing
compartment in a state in which a freezing compart-
ment drawer and an ice bin are extended therefrom.
FIG. 7 is a perspective view in a state in which an
ice tray is mounted on an ice bin according to the
present disclosure embodiment.

FIG. 8 is an exploded perspective view of the ice bin
and ice tray.

FIG. 9 is a cross-sectional view in a state in which
the ice tray is mounted on the ice bin.

FIG. 10 is a perspective view of an ice-maker viewed
from above.

FIG. 11 is a perspective view of an ice-maker viewed
from below.

FIG. 12 is an exploded perspective view of an ice-
maker.

FIG. 13 shows a state in which spherical ices are
removed from the ice-maker and distributed inside
the ice bin.

Figure 14 is a perspective view of a state in which
the ices are distributed inside the ice bin.

DESCRIPTION OF SPECIFIC EMBODIMENTS

[0050] Hereinafter, some embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings. It should be noted that when
components in the drawings are designated by reference
numerals, the same components have the same refer-
ence numerals as far as possible even though the com-
ponents are illustrated in different drawings. Further, in
description of embodiments of the present disclosure,
when it is determined that detailed descriptions of well-
known configurations or functions disturb understanding
of the embodiments of the present disclosure, the de-
tailed descriptions will be omitted.

[0051] Also, in the description of the embodiments of
the present disclosure, the terms such as first, second,
A, B, (a)and (b) may be used. Each of the terms is merely
used to distinguish the corresponding component from
other components, and does not delimit an essence, an
order or a sequence of the corresponding component. It
should be understood that when one componentis "con-
nected", "coupled" or "joined" to another component, the
former may be directly connected or jointed to the latter
or may be "connected", coupled" or "joined" to the latter
with a third component interposed therebetween.
[0052] In the following, embodiments of a refrigerator
are described. The embodiments may also be applied to
a freezer or a home appliance according to the present
disclosure.

[0053] FIG. 1 is a perspective view of a refrigerator
according to an embodiment of the present disclosure.
Further, FIG. 2 is a view showing a state in which a door
is opened. Further, FIG. 3 is a partial enlarged view of
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an ice-maker according to an embodiment of the present
disclosure.

[0054] For convenience of description and under-
standing, directions will be defined. Hereinafter, based
on a bottom face or floor surface on which the refrigerator
is installed, a direction toward the bottom face or floor
surface may be referred to as a downward direction, and
a direction from the bottom face or floor surface toward
a top surface or portion of a cabinet 2 of the refrigerator
may be referred to as an upward direction. A horizontal
direction may be defined as a direction perpendicular to
the downward direction or the upward direction. A vertical
direction may be defined as a direction in parallel to the
downward direction or the upward direction. Moreover,
a top, upper surface or portion and a bottom or lower
surface or portion of an element may be defined in cor-
respondence with the upward direction and the lower di-
rection, respectively. Moreover, "above" and "below"
may be defined in correspondence with the upward di-
rection and the lower direction, respectively. A front or
front side of the refrigerator may be defined as a side or
surface where a door of the refrigerator is provided. A
rear or rear side of the refrigerator may be defined as a
side or surface opposite to the front side. A front direction
is a direction running from the rear side to the front side
of the refrigerator, a rear direction is a direction running
from the front side to the rear side of the refrigerator.
Further, when an undefined direction is described, the
direction may be described by being defined based on
each drawing. Further, in the context of this disclosure
"face" may correspond to "surface".

[0055] Referring to FIGS. 1 to 3, a refrigerator 1 ac-
cording to an embodiment of the present disclosure may
include a cabinet 2 for defining a storage space therein,
and a door for opening and closing the storage space.
[0056] In detail, the cabinet 2 defines the storage
space. The storage space may be vertically divided by a
barrier. A refrigerating compartment 3 may be defined at
an upper portion of the storage space, and a freezing
compartment 4 may be defined at a lower portion of the
storage space.

[0057] An accommodation member such as a drawer,
a shelf, a basket, and the like may be disposed in each
of the refrigerating compartment 3 and the freezing com-
partment 4.

[0058] The door may include a refrigerating compart-
ment door 5 shielding the refrigerating compartment 3
and a freezing compartment door 6 shielding the freezing
compartment 4.

[0059] The refrigerating compartment door 5 includes
a pair of left and right doors, which may be opened and
closed by pivoting. Further, the freezing compartment
door 6 may be disposed to be retractable or extendable
like a drawer.

[0060] In another example, the arrangement of the re-
frigerating compartment 3 and the freezing compartment
4 and the shape of the door may be changed based on
kinds of the refrigerators. However, the present disclo-
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sure may not be limited thereto, and may be applied to
various kinds of refrigerators. For example, the freezing
compartment 4 and the refrigerating compartment 3 may
be arranged horizontally, or the freezing compartment 4
may be disposed above the refrigerating compartment 3.
[0061] In one example, at least one of the pair of re-
frigerating compartmentdoors 5 may have an ice-making
chamber 8 defined therein for receiving a main ice-maker
81. The ice-making chamber 8 may receive cold-air from
an evaporator (not shown) in the cabinet 2 to allow ice
to be made in the main ice-maker 81, and may define an
insulated space together with the refrigerating compart-
ment 3. In another example, depending on a structure of
the refrigerator, the ice-making chamber 8 may be de-
fined inside the refrigerating compartment 3 rather than
the refrigerating compartment door 5, and the main ice-
maker 81 may be disposed inside the ice-making cham-
ber 8.

[0062] A dispenser 7 may be disposed on one side of
the refrigerating compartmentdoor 5, which corresponds
to a position of the ice-making chamber 8. The dispenser
7 may be capable of dispensing water or ice, and may
have a structure in communication with the ice-making
chamber 8 to enable dispensing of ice made in the ice-
maker 81.

[0063] In one example, the freezing compartment 4
may be equipped with an ice-maker 100. The ice-maker
100, which makes ice using water supplied, may produce
ice in a spherical shape. The ice-maker 100 may be re-
ferred to as an auxiliary ice-maker because the ice-maker
100 usually generates less ice than the main ice-maker
81 oris used less than the main ice-maker 81. The ice-
maker 100 may be disposed inside the freezing compart-
ment 4.

[0064] The freezing compartment 4 may be equipped
with a duct 44 (see Figs. 4-6) for supplying cold-air to the
ice-maker 100. Thus, a portion of the cold-air generated
in the evaporator and supplied to the freezing compart-
ment 4 may be flowed toward the ice-maker 100 to make
ice in an indirect cooling manner.

[0065] Further, anice bin 500 in which the made ice is
stored after being transferred from the ice maker 100
may be further provided below the ice maker 100. Fur-
ther, the ice bin 500 may be disposed in a freezing com-
partment drawer 41 which is extended from the freezing
compartment 4. Further, the ice bin 500 may be config-
ured to be retracted and extended together with the freez-
ing compartment drawer 41 to allow a user to take out
the stored ice.

[0066] Thus, the ice-maker 100 and the ice bin 500
may be viewed as at least a portion of which is received
in the freezing compartment drawer 41. Further, a large
portion of the ice-maker 100 and the ice bin 500 may be
hidden when viewed from the outside. Further, the ice
stored in the ice bin 500 may be easily taken out by the
retraction and extension of the freezing compartment
drawer 41.

[0067] In another example, the ice made in the ice-
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maker 100 or the ice stored in the ice bin 500 may be
transferred to the dispenser 7 by transfer means and dis-
pensed through the dispenser 7.

[0068] In another example, the refrigerator 1 may not
include the dispenser 7 and the main ice-maker 81, but
include only the ice-maker 100. The ice-maker 100 may
be disposed in the ice-making chamber 8 in place of the
main ice-maker 81.

[0069] Hereinafter, the mounting structure of the ice-
maker 100 will be described in detail with reference to
the accompanying drawings.

[0070] Hereinafter, a mounting structure of the ice-
maker 100 will be described in detail with reference to
the accompanying drawings.

[0071] FIG. 4 is a partial perspective view illustrating
an interior of a freezing compartment according to an
embodiment of the present disclosure. FIG. 5 is a cross-
sectional side view of a freezing compartment in a state
in which a freezing compartment drawer and an ice bin
are retracted therein, according to an embodiment of the
present disclosure. FIG. 6 is a partially-cut perspective
view of a freezing compartmentin a state in which a freez-
ing compartment drawer and an ice bin are extended
therefrom.

[0072] As shown in FIGS. 4 to 6, the storage space
inside the cabinet 2 may be defined by an inner casing
21. Thatis, the inner casing 21 may vertically divide stor-
age space inside the cabinet 2. That is, the inner casing
21 may define the refrigerating compartment 3 and freez-
ing compartment 4 with regard to a vertical direction.
[0073] A portion of a top face of the freezing compart-
ment 4 may be opened, and a mounting cover 43 may
be formed at a position corresponding to a position where
the ice-maker 100 is mounted. The mounting cover 43
may be coupled and fixed to the inner casing 21, and
define a space further recessed upwardly from the top
face of the freezing compartment 4 to secure a space in
which the ice-maker 100 is disposed. Further, the mount-
ing cover 43 may include a structure for fixing and mount-
ing the ice-maker 100.

[0074] Further, the mounting cover 43 may further in-
clude a cover recess 431 defined therein, which may be
furtherrecessed upwards to receive an upper ejector 300
to be described below. Since the upper ejector 300 has
a structure that protrudes upward from the top face of
the ice-maker 100, the upper ejector 300 may be received
in the cover recess 431 to minimize a space used by the
ice-maker 100.

[0075] A rear wall of the freezing compartment 4 may
be formed by a grill pan 42. The grill pan 42 may divide
the spaceintheinner casing 21 withregard to a horizontal
direction, and may define, at a rear side of the freezing
compartment, a space for receiving an evaporator (not
shown) that generates the cold-air and a blower fan (not
shown) that circulates the cold-air therein.

[0076] The grill pan 42 may include cold-air ejectors
421 and 422 and a cold-air absorber 423. Thus, the cold-
air ejectors 421 and 422 and the cold-air absorber 423
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may allow air circulation between the freezing compart-
ment 4 and the space in which the evaporator is placed,
and may cool the freezing compartment 4. The cold-air
ejectors 421 and 422 may be formed in a grill shape. The
cold-air may be evenly discharged into the freezing com-
partment 4 through the upper cold-air ejector 421 and
the lower cold-air ejector 422.

[0077] In particular, the upper cold-air ejector 421 may
be disposed at a top or a top portion of the freezing com-
partment 4. Further, the cold-air discharged from the up-
per cold-air ejector 421 may be used to cool the ice-maker
100 and the ice bin 500 arranged at an upper portion of
the freezing compartment4. In particular, the upper cold-
air ejector 421 may include the cold-air duct 44 for sup-
plying the cold-air to the ice-maker 100. Specifically, the
upper cold-air ejector 421 may be located at a center of
the freezing compartment 4 in the horizontal direction
and/or the ice-maker 100 may be located at an upper
end or an upper portion of the freezing compartment 4.
[0078] The cold-air duct 44 may connect the upper
cold-air ejector 421 to the cold-air hole 134 of the ice-
maker 100. That is, the cold-air duct 44 may connect the
upper cold-air ejector 421 and the ice-maker 100 so that
a portion of the cold-air discharged from the upper cold-
air ejector421 may be supplied directly into the ice-maker
100.

[0079] Inoneexample,theicebin500 maybe mounted
or disposed inside the freezing compartment drawer 41.
The ice bin 500 may be positioned under the ice-maker
100, in particular while the freezing compartment drawer
41 is retracted. Moreover, the freezing compartment
drawer 41 may be provided with a bin mounting guide
411 which defines and/or guides the mounting position
of the ice bin 500. The bin mounting guide 411 protrudes
upward in a position corresponding to each leg 514 pro-
truding from each of the four corners of the bottom of the
ice bin 500, and may be configured to surround and/or
contact an outer surface of the leg 514. Thus, a position
of the ice bin 500 within the freezing compartmentdrawer
41 may be maintained while being mounted to the freez-
ing compartment drawer 41, in particular even when the
freezing compartmentdrawer 41 is being drawn by a user
or is in an extended state. Further, while the freezing
compartment drawer 41 is in a retracted state, the ice bin
500 may be located vertically below the ice-maker 100.
Thus, the ice that is removed from the ice-maker 100
may fall into the ice bin 500 and be stored therein.
[0080] The bottom of the ice-maker 100 may be
housed inside the ice bin 500 while the freezing compart-
ment drawer 41 is in a retracted state. Thatis, the bottom
of the ice-maker 100 may be located in an inner region
of the ice bin 500 and the freezing compartment drawer
41. In other words, at least a portion of the ice-maker 100
may be located in a space formed by the ice bin 500
and/or a space formed by the freezing compartment
drawer 41. Thus, ice that is removed from the ice-maker
100 may fall and be stored in the ice bin 500. Further,
minimizing the space between the ice-maker 100 and
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the ice bin 500 may minimize the volume loss inside the
freezing compartment 4 due to the presence of the ice-
maker 100 and ice bin 500. In another example, the bot-
tom of the ice-maker 100 and a bottom of the ice bin 500
may be spaced apart by an appropriate distance to en-
sure that an appropriate amount of ice may be stored. In
particular, an outer surface of the bottom or a lower end
of the ice maker 100 and an inner surface of the bottom
of the ice bin 500 may be spaced apart by an appropriate
distance to ensure that an appropriate amount of ice may
be stored.

[0081] The freezer compartment drawer 41 may be
withdrawn as shown in FIG. 6. At this time, at least a
portion of a rear portion or surface of each of the ice bin
500 and the freezer compartment drawer 41 may be
opened or recessed to prevent interference with the ice
maker 100.

[0082] In detail, a drawer opening 412 and a bin open-
ing 518 may be respectively defined in the rear portion
or surfaces of the freezing compartment drawer 41 and
the ice bin 500 corresponding to the position of the ice-
maker 100. Specifically, the drawer opening 412 and the
bin opening 518 may be formed by a recess extending
from a top or a top portion of a rear portion or a rear wall
of the freezing compartment drawer 41 and the ice bin
500, respectively. The drawer opening 412 and the bin
opening 518 may be respectively defined at positions
facing each other. That is, the drawer opening 412 and
the bin opening 518 may overlap each other or may cor-
respond to each other with respect to a horizontal direc-
tion or a front or rear direction. Further, the drawer open-
ing 412 and the bin opening 518 may be respectively
defined to open from the top of the freezing compartment
drawer 41 and the top of the ice bin 500 to positions lower
than the bottom of the ice-maker 100.

[0083] Thus, even when the freezing compartment
drawer 41 is drawn or is extended in a state in which the
ice-maker 100 is mounted therein, the ice-maker 100
may be prevented from interfering with the ice bin 500
and the freezing compartment drawer 41.

[0084] In particular, even in a state in which the ice-
maker 100 removes the ice and a lower assembly 200
thereof (see Fig. 11) is pivoted, or in a state in which an
ice-full state detection lever 700 (see Fig. 11 and 12) is
pivoted to detect an ice-full state, the drawer opening 412
and the bin opening 518 may be in a shape of being
recessed further downward than the bottom of the ice-
maker 100 to prevent interference with the freezing com-
partment drawer 41 or the ice bin 500. A drawer opening
guide 412a may extend in a rearward direction along a
perimeter of the drawer opening 412.

[0085] Further, a bin opening guide 516 may extend in
a rearward direction along the circumference of the bin
opening 518. The bin opening 518 may be defined in a
recessed manner by the bin opening guide 516.

[0086] In one example, a cover plate 130 in a plate
shape may be disposed on arear face of an upper casing
120 of the ice-maker 100. The cover plate 130 may be
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formed to cover at least a portion of the ice bin opening
518 such that the ice inside the ice bin 500 does not fall
downward through the bin opening 518 and the drawer
opening 412.

[0087] Hereinafter, the structure of the ice bin 500 will
be described in more detail with reference to the accom-
panying drawings.

[0088] FIG. 7 is a perspective view in a state in which
an ice tray is mounted on an ice bin according to the
present disclosure embodiment. FIG. 8 is an exploded
perspective view of the ice bin and ice tray. FIG. 9 is a
cross-sectional view in a state in which the ice tray is
mounted on the ice bin.

[0089] Referring to the drawings, the ice bin 500 may
be formed in a box shape and may be opened upwards.
An accommodating space 501 may be formed therein to
provide a space in which ice may be stored. That is, the
ice bin 500 may comprise a bottom, and may comprise
a side wall or portion extending upwards from an outer
edge of the bottom. The bottom may be formed in a plate
shape, and the side wall or portion may be formed in a
ring shape. Together, the bottom and the side wall or
portion may define the accommodation space 501. The
accommodation space 501 may be open in an upward
direction. That is, the ice bin 500 may have an open top
or top portion. An outer surface of the bottom of the ice
bin 500 and an inner surface of the bottom of the ice bin
500 may be defined as a surface of the bottom facing
upwards and a surface of the bottom facing downwards,
respectively, and may simply by referred to as "bottom
face".

[0090] Around the opened top of the ice bin 500, an
outwardly extending bin edge 512 may be formed. In one
example, the bin opening 518 as recessed downward
may be formed at the top of the bin edge 512 correspond-
ing to the rear face of the ice bin 500. corresponding That
is, the bin opening guide 516 may correspond to or may
constitute a portion of the bin edge 512 along the circum-
ference of the bin opening 518.

[0091] Further, each of four corners of the bottom of
the ice bin 500 may have aleg 514 extending downwards.
Specifically, the legs 514 may be arranged at an outer
or exterior surface of the bottom of the ice bin 500 and
may extend downward. The leg 514 may be extended to
have a predetermined length and may be formed to be
round. When the ice bin 500 is mounted on the freezing
compartment drawer 41, each of the legs 514 may be in
contact with an inner surface of the bin mounting guide
411 so that the ice bin 500 is mounted at a correct posi-
tion.

[0092] An ice tray 520 may be formed or disposed in-
side the ice bin 500. The ice tray 520 may partition the
inner space, in particular the accommodation space 501,
of the ice bin 500 with respect to a vertical direction. Ice
falling from the ice-maker 100 may settle on the ice tray
520. The ice tray 520 may be formed in a box shape and
may be opened upwards and may include a bottom 521
and a side wall 522 extending upward from an outer edge
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of the bottom 521. The bottom 521 may be formed in a
plate shape, and the side wall 522 may be formed in a
ring shape. Together, the bottom 521 and the side wall
522 may define a space for receiving the ice. The space
may be open in an upward direction. That is, the ice tray
520 may have an open top or top portion. An outer surface
of the bottom of the ice tray 520 and an inner surface of
the bottom of the ice tray 520 may be defined as a surface
of the bottom facing upwards and a surface of the bottom
facing downwards, respectively, and may simply by re-
ferred to as "bottom face".

[0093] The bottom 521 of the ice tray 520 may be at
least partially spaced apart from the bottom of the ice bin
500. Specifically, the outer bottom surface of the ice tray
520 may be at least partially spaced apart from the inner
bottom surface of the ice bin 500. Further, tray holes 521a
may be formed in the bottom of the ice tray 520. That is,
the tray holes 521a may be formed as through-holes from
the inner surface of the bottom 521 to the outer surface
of the bottom 521 of the ice tray 520. The tray holes 521a
may be formed in an entirety of the bottom 521.

[0094] A size of each of the tray holes 521a may be
smaller than the size of the spherical ice. The tray holes
521a may be arranged horizontally throughout the bot-
tom of the ice tray 520.

[0095] In one example, each of the tray holes 521a
may be formed in an elongate hole shape. A plurality of
the tray holes 521a may be continuously arranged at a
regular spacing in a left and right direction and the front
and rear direction. That s, the plurality of tray holes 521a
may be arranged in a matrix or array pattern, in particular
in the entirety of the bottom 521. Further, in another ex-
ample, the bottom 521 of the ice tray 520 may be formed
in a mesh or grill shape through which ice debris may
pass downwards.

[0096] Further, the side wall 522 may include a rear
portion 522¢ extending upward from the rear end or edge
of the bottom 521, and a front portion 522b extending
upward from the front end or edge of the bottom 521, and
lateral or side portions 522a extending from the left and
right sides or edges of the bottom 521.

[0097] A top surface of the ice tray 520 may be non-
inclined when mounted on the ice bin 500. In other words,
the top surface of the ice tray 520 may be arranged sub-
stantially horizontally. Further, a length or height L1 of
the rear portion 522c¢ of the ice tray 520 may be smaller
than a length or height L2 of the front portion 522b. That
is, the front portion 522b may extend more downwardly
from the top surface than the rear portion 522c extends.
As a result, the bottom 521 of the ice tray 520 may be
formed to be inclined. Specifically, the outer surface of
the bottom 521 may be arranged or formed inclined in
the forward direction.

[0098] Further, a spacing between the bottom 521 of
the ice tray 521 and the bottom of the ice bin 500 may
be formed. The spacing may increase as it goes from
front to back, that is the spacing may increase in the
rearward direction. Specifically, the spacing between the
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outer surface of the bottom 521 of the ice tray and the
inner surface of the bottom of the ice bin 500 may in-
crease in the rearward direction or may decrease in the
forward direction.

[0099] While the ice tray 520 is mounted inside the ice
bin 500, an angle o approximately 7 ° to 15 ° between
the inner surface of the bottom of the ice bin 500 and the
outer surface of the bottom 521 of the ice tray 520 may
be formed or maintained. the front end or front portion of
the ice tray 520, specifically the front portion or front end
or edge of the bottom 521 of the ice tray 520, may contact
the bottom of the ice bin 500, specifically the inner surface
of the bottom of the ice bin 500, while the rear end of the
ice tray 520, specifically the rear portion or rear end or
edge ofthe bottom 521 of the ice tray 520, may be spaced
apart by a predefined height H from the bottom of the ice
bin 500, specifically the inner surface of the bottom of
the ice bin 500.

[0100] Thus, the sphericalice thatis removed from the
ice maker 100 falls downward and rolls and/or moves
along the bottom 521 towards a front end or front portion
of the ice tray 520 and/or the ice bin 500. That is, the
spherical ice moving along the bottom 521 may stop at
the front end or edge of the bottom 521, and then first fill
therein. Then, the continuously repeated ice-making and
ice-removal of the ice-maker 100 may fill the spherical
ices into the ice tray 520 sequentially in a rearward di-
rection. In other words, the spherical ices removed from
the ice maker 100 first fill a front portion of the accom-
modation space 501 of the ice tray 500. The spherical
ices gradually and/or sequentially fill the accommodation
space 501 in a rearward direction. Moreover, the spher-
ical ices settle on or in the ice tray 520.

[0101] In particular, the bottom 521 may have the tray
holes 521a defined therein. Ice debris generated during
the ice-removal operation of the ice-maker 100 or during
the process of moving the spherical ice may be dis-
charged downward through the tray holes 521a. Thus,
the spherical ices may be arranged in the ice tray 520
sequentially in a reward direction while the ice debris may
not attach to the spherical ices.

[0102] The lateral portions 522a extend upwards re-
spectively from both left and right sides of the bottom 521
ofthe ice tray 520. The lateral portions 522a may connect
the front portion 522b and the rear portion 522c to each
other to define the side wall 522 of the ice tray 520.
[0103] In one example, a tray rim 523 extending out-
wards may be formed around the opened top of the ice
tray 520. The tray rim 523 may extend outwards, and
may be in contact with the inner surface of the ice bin
500 while the ice tray 520 is mounted inside the ice bin
500. Thus, whentheice tray 520 is accommodated inside
the ice bin 500, the ice tray 520 may not move and main-
tain a stable mounting state. Specifically, the tray rim 523
may extend outwards from a top portion of the side wall
522, specifically from each of the portions 522a, 522b
and 522c. Specifically, the tray rim 523 may be formed
circumferentially surrounding the open top or top portion
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of the ice tray 520.

[0104] A handle 525 may be formed at the rear end or
rear portion of the ice tray 520. The handle 525 may pro-
trude rearward from the rear portion 522c. Specifically,
the handle 525 may protrude rearwards from a top or a
top portion of the rear portion 522a. The handle 525 may
be formed at a rear edge of the tray rim 523. The handle
525 may be gripped by the user when the ice tray 520 is
removed. The handle 525 may protrude through the bin
opening 518 of the ice bin 500. Further, the handle 525
may be disposed and/or seated in the bin opening 518
and/or on the bin opening guide 516 while the ice tray
520 is mounted into the ice bin 500. Thus, the handle
525 may have a left and right width such that the handle
may be received in the bin opening 518.

[0105] The bin opening guide 516 may define or con-
stitute a portion of the tray rim 523. In other words, a rear
portion of the tray rim 523 may be recessed. The rear
portion may define the bin opening 518. The bin opening
guide 516 may define a portion of the recessed rear por-
tion of the tray rim 523.

[0106] The handle 525 may include a first extension
525a extending rearward from the top or the top portion
of the rear portion 522c and a second extension 525a
extending downward from a distal end of the first exten-
sion 525a. Specifically, the first extension 525a may ex-
tend rearward from the tray rim 523. The first extension
525a may extend rearward from a rear edge of the tray
rim 523.

[0107] Alengthofthefirstextension525a maybe equal
to or larger than a width of the bin opening guide 516.
The first extension 525a may be seated on the bin open-
ing guide 516 and/or in the bin opening 518. The first
extension 525a may be seated in particular on an upper
and/or inner side of the bin opening 518. Further, the
second extension 525b may extend downwards from the
distal end of the first extension 525a, and may be ex-
posed to the outside of the bin opening 518 and/or the
bin opening guide 516. The distal end of the first exten-
sion 525a may be an end of the first extension 525a dis-
posed outside of the ice tray 500 and/or away from the
tray rim 523. Thus, the first extension 525a may allow
the handle 525 to stop in the bin opening 518 and thus
prevent the ice tray 520 from moving or removing. Fur-
ther, the second extension 525a extends further down-
wardly of the bin opening 518 and/or the bin opening
guide 516, thereby creating a space in which user may
grip the handle 525.

[0108] In one example, a handle groove 524 may be
formed in the front end or front portion of the ice tray 520
opposite to the handle 525. That is, the handle 252 may
be formed at the rear end of the ice tray 520 and the
handle groove 524 may be formed at the front end of the
ice tray 520. The handle groove 524 may be formed at
the top or the top portion of the front portion 522b and
may be formed as arecess in the front end or front portion
ofthe tray rim 523. The handle groove 524 may be formed
as a recess in the front edge of the tray rim 523.
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[0109] Thus, while the ice tray 520 is mounted to the
ice bin 500, the handle groove 524 may be spaced apart
from the inner wall of the ice bin 500 to allow a space for
the user to put his hand into the ice bin. When the user
wishes to detach the ice tray 520 from the ice bin 500,
the user may grip the handle 525 and put the hand into
the ice bin 500 through the handle groove 524 and may
lift up the ice tray 520.

[0110] Hereinafter, the ice-maker 100 will be described
in detail with reference to the accompanying drawings.
[0111] FIG. 10is atop perspective view of the ice-mak-
er. Further, FIG. 11 is a perspective view of the ice-maker
from below. Further, FIG. 12 is an exploded perspective
view of the ice-maker.

[0112] Referring to the drawings, the ice-maker 100
may include an upper assembly 110 and a lower assem-
bly 200. The lower assembly 200 may be pivotally mount-
ed onto one end or portion of the upper assembly 110.
The pivoting motion may open and close an inner space
defined by the lower assembly 200 and the upper as-
sembly 110.

[0113] In detail, the lower assembly 200 is in contact
with the upper assembly 110 to define at least one spher-
ical ice chamber such that the spherical ice may be gen-
erated therein.

[0114] Thatis, the upper assembly 110 and the lower
assembly 200 may define at least one ice chamber 111
(see Fig. 13) for generating spherical ice. The ice cham-
ber 111 is substantially a spherical chamber. The upper
assembly 110 and the lower assembly 200 may defined
a plurality of ice chambers 111.

[0115] While the upper assembly 110 and the lower
assembly 200 define the ice chambers 111, water may
be supplied to the ice chamber 111 via a water supply
190.

[0116] Aftericeisformed, the lower assembly 200 may
pivot in the forward direction. Then, the spherical ice
formed between the upper assembly 110 and the lower
assembly 200 may be separated from the upper assem-
bly 110 and the lower assembly 200 and then may fall
into the ice bin 500.

[0117] In one example, the ice-maker 100 may further
include a driver 180 such that the lower assembly 200 is
pivotable relative to the upper assembly 110. The driver
180 may be composed of a combination of a driving motor
and a plurality of gears for transmitting power of the driv-
ing motor to the lower assembly 200. Further, the driver
180 may be connected to an ice-full state detection lever
700. The ice-full state detection lever 700 may pivot via
the power transmission.

[0118] Theice-maker 100 may furtherinclude an upper
ejector 300 so that ice may be separated from the upper
assembly 110. The upper ejector 300 may cause the ice
in close contact with the upper assembly 110 to be re-
leased from the upper assembly 110.

[0119] The upper ejector 300 may include an ejector
body 310 and one or more ejecting pins 320 extending
in a direction intersecting the ejector body 310. The
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number of the ejecting pins 320 may be the same as the
number of the ice chambers 111. Each pin may allow ice
generated in each ice chamber 111 to be removed from
each chamber.

[0120] The ice in the ice chamber 111 may be pressu-
rized by the pin in a process where the ejecting pin 320
is inserted into the ice chamber 111 through the upper
assembly 110. The ice as pressed by the ejecting pin
320 may be disengaged from the upper assembly 110.
[0121] Further, the ice-maker 100 may further include
a lower ejector 400 so that the ice in close contact with
the lower assembly 200 may be separated from the lower
assembly 120. The lower ejector 400 may include a lower
ejectorbody 410 fixed to the inner side of the upper casing
and each lower ejecting rod 420 extending from the lower
ejector body 410 toward each ice chamber 111 of the
lower tray 250.

[0122] An end of the lower ejecting rod 420 may be
located within the pivoting range of the lower assembly
200. In the pivoting process of the lower assembly 200,
the ice may be removed from the lower assembly by the
rod 420 pressing the bottom of the ice chamber 111, the
bottom face of the lower tray.

[0123] In one example, the pivoting force of the lower
assembly 200 may be transmitted to the upper ejector
300 in the pivoting process of the lower assembly 200
for ice-removal. To this end, the ice-maker 100 may fur-
ther include a connector 350 connecting the lower as-
sembly 200 and the upper ejector 300. The connector
350 may include one or more links.

[0124] In one example, the connector 350 may include
a pair of a pivoting arm 352 and a link 356. The pivoting
arm 352 may pivot together with a lower support 270
connected to the driver 180. Further, an end of the piv-
oting arm 352 may be connected to a lower support 270
of the lower assembly 200 via an elastic member 360
such that the pivoting 352 arm may be in close contact
with the upper assembly 110 while the lower assembly
200 is in a closing state.

[0125] The link 356 connects the lower support 270
with the upper ejector 300 so that the pivoting force of
the lower support 270 may be transmitted to the upper
ejector 300 when the lower support 270 pivots. The upper
ejector 300 may be moved up and down in conjunction
with the pivoting motion of the lower support 270 via the
link 356.

[0126] Hereinafter, the upper assembly 110 and the
lower assembly 200 will be described in more detail.
[0127] The upper assembly 110 may include an upper
tray 150 that defines an upper portion of each ice cham-
ber 111 for ice formation. Further, the upper assembly
110 may further include an upper casing 120 and an up-
per support 170 to fix the position of the upper tray 150.
[0128] Inoneexample, the uppercasing 120 may have
a horizontal extension 142 and a vertical extension 140.
The horizontal extension 142 may define a top face of
the upper casing 120.

[0129] The vertical extension 140 may be present in-
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wardly of the horizontal extension 142 and may extend
vertically upwards along the perimeter of an upper plate
121 of the upper casing 120. The vertical extension 140
may be combined with the top face of the freezing com-
partment 4.

[0130] Further, the upper casing 120 may include a
side wall 143. The side wall 143 may extend downwards
from the horizontal extension 142. The side wall 143 may
surround at least a portion of the circumference of the
lower assembly 200. In other words, the side wall 143
prevents the lower assembly 200 from being exposed to
the outside.

[0131] Further, the lower assembly 200 may be pivot-
ally mounted in a space defined by the side wall 143 of
the upper casing 120.

[0132] Further, the side wall 143 may have a cold-air
hole 134 defined therein through which the cold-air is
supplied into the ice-maker 100. The cold-air hole 134
may extend in an elongate manner in an horizontal di-
rection, in particular the left and right direction.

[0133] A cold-air guide 145 may extend between both
side ends of the cold-air hole 134. The cold-air entering
the cold-air hole 134 may be directed along the cold-air
guide 145 toward a tray opening. Further, a portion of
the upper tray 150 exposed through the tray opening may
be directly cooled via exposure to the moving cold-air.
[0134] The upper tray 150 is positioned below the up-
per casing 120. An upper support 170 may be located
below the upper tray 150. As such, the upper casing 120,
the upper tray 150, and the upper support 170 are ar-
ranged in the vertical direction one after the other and
may be fastened to each other using fasteners and thus
may constitute one assembly.

[0135] Further, the ice-maker 100 may further include
a temperature sensor 610 for sensing the temperature
of water or ice in the ice chamber 111. The temperature
sensor 610 may indirectly detect the temperature of water
orice in the ice chamber 111 by sensing the temperature
of the upper tray 150.

[0136] In one example, the lower assembly 200 may
include a lower tray 250 that defines the lower portion of
eachice chamber 111 forice formation. Further, the lower
assembly 200 may further include a lower support 270
supporting the bottom of the lower tray 250 and a lower
casing 210 covering the top of the lower tray 250.
[0137] The lower casing 210, lower tray 250, and the
lower support 270 may be arranged vertically and may
be fastened with each other using fasteners to form one
assembly.

[0138] In one example, the ice-maker 100 may further
include a switch for turning the ice-maker 100 on or off.
[0139] One end of the ice-full state detection lever 700
is connected to the driver 180, while the other end of the
ice-full state detection lever 700 is pivotally connected to
the upper casing 120 so that the ice-full state detection
lever 700 may pivot according to the operation of the
driver 180.

[0140] The ice-full state detection lever 700 may in-
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clude an ice-full state detector 710 that detects ice inside
the ice bin 500 while being be moved inside the ice bin
500. The ice-full state detector 710 extends in a straight
manner and may extend from one end to the other end
of the ice bin 500. Further, both ends of the ice-full state
detector 710 are bent such that one end thereof may be
connected to the driver 180, while the other end may be
rotatably connected to the upper casing 120.

[0141] FIG. 13 shows a state in which spherical ices
are removed from the ice-maker and are arranged inside
the ice bin. Further, FIG. 14 shows a perspective view of
a state in which the ices are arranged inside the ice bin.
[0142] Referring to the drawings, the water supplied
from the water supply 190 is fed to each ice chamber for
ice-making through an inlet 154 formed in the upper tray
150 of the ice tray 520. Water introduced through one of
the plurality of inlets 154 transfers from a corresponding
ice chamber to a neighboring ice chamber 111. After the
water has been filled up to a set height, the lower tray
250 will pivot in a forward direction to close each chamber
defined by the upper tray 150 and lower tray 250 com-
pletely.

[0143] Inthis state, the cold-air supplied from the evap-
orator inside the freezing compartment 4 is supplied to
the ice-maker 100 to cool the water inside the ice cham-
ber 111. In detail, the cold-air passing through the cold-
air hole 134 along the cold-air guide 145 may be concen-
trated on the top face of the upper casing 120.

[0144] When itis detected that the water inside the ice
chamber 111 is completely frozen to complete the spher-
ical ice, using the temperature sensor 610, the lower tray
250 will again pivotin the reverse direction. The ice cham-
ber 111 may be open as the lower tray 250 pivots in the
reverse direction. Further, in conjunction with the pivoting
ofthe lower tray 250, the pivoting arm 352 pivots to move
the upper ejector 300 downwards. The ejecting pin 320
of the upper ejector 300 passes through the inlet 154 to
push the spherical ice | located in the upper portion of
the ice chamber 111 downwards for the ice-removal.
[0145] In one example, when the lower tray 250 is fur-
ther pivoted and then fully pivoted in the reverse direction,
the lower ejecting rod 420 of the lower ejector 400 pen-
etrates through the lower tray opening 274 and presses
a convex portion 251b of the bottom face of the lower
tray 250. That is, the lower ejector 400 presses the lower
tray 250 made of an elastic material such as silicone so
that the spherical ice | located in the lower chamber 250
may be removed out of the lower tray 250.

[0146] The sphericalice | removed from the ice-maker
100 falls downwards and may fall to the bottom 521 of
the ice tray 520 mounted in the ice bin 500. Further, the
sphericalice | dropped onto theice tray 520 rolls forwards
along the slope of the bottom face of the ice tray 520.
[0147] Further, ice debris generated during the ice-re-
moval process of the ice-maker 100 or during the process
of moving the sphericaliice | may be separated and stored
through the tray holes 521a onto the bottom face of the
ice bin 500. That is, only the spherical ice may be dis-
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1"

posed on the ice tray 520 while being separated from the
ice debris.

[0148] As the ice-making and ice-removal process are
repeated in the ice-maker 100, the removed spherical
ices | may be arranged sequentially from the front end
of the ice tray 520. As shown in FIG. 14, the spherical
ices | may be concentrated in a front portion or half of
the ice bin 500.

[0149] In this state, when the user intends to use the
spherical ices |, the freezing compartment drawer 41 is
extended to expose the ice bin 500. Since the spherical
ices | have first filled the front half of the ice bin 500, due
to the slope of the bottom face of the ice tray 520, the
freezing compartment drawer 41 does not need to be
fully extended. Thus, when the user withdraws the drawer
to an extent that the front half of the ice bin 500 is visible
to the user, the user may take out the ice.

[0150] Therefore, the cold-air leakage inside the freez-
ing compartment 4 may be minimized, and at the same
time, the ice in the ice bin 500 may be taken out with
minimal user manipulation. Further, when the user has
taken the ice out of the ice bin 500, the spherical ices |
inside the ice tray 520 and/or inside the ice bin 500 may
be moved forward, that is a forward direction, along the
slope of the bottom face of the ice tray 520 by the taken
amount thereof and may fill the front portion or half of the
ice bin 500 again.

[0151] The spherical ice | removed from the ice tray
520 may roll forward in the ice tray 520. In this process,
the ice contacts the neighboring spherical ice | orice tray
520 such that a burr around the spherical ice | may be
removed. Thus, the spherical ice | may be in a more
spherical state. Ice debris caused by the burr removal
may be discharged to the bottom face of the ice bin 500
through the tray holes 512a.

[0152] In one example, even when the freezing com-
partment drawer 41 or the ice bin 500 is withdrawn out,
the spherical ice | inside the ice bin 500 fills the front
portion or half of the ice bin 500 due to the inclination of
the bottom face of the ice tray 520. Even when small
movement of the freezing compartment drawer 41 and
ice bin 500 may occur, the spherical ice | will not exces-
sively move or deviate from a position.

[0153] As described above, the present disclosure is
described with reference to the drawings. However, the
presentdisclosure is not limited by the embodiments and
drawings disclosed in the present specification. It will be
apparent that various modifications may be made thereto
by those skilled in the art within the scope of the present
disclosure. Furthermore, although the effect resulting
from the features of the present disclosure has not been
explicitly described in the description of the embodiments
of the present disclosure, it is obvious that a predictable
effectresulting from the features of the presentdisclosure
should be recognized.
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Claims

A home appliance, in particular a refrigerator (1) or
a freezer, comprising:

a cabinet (2) having a freezing compartment (4)
defined therein;

an ice-maker (100) disposed in the freezing
compartment (4) configured to make spherical
ice; and

an ice bin (500) for storing ice, the ice bin (500)
being disposed below the ice-maker (100) such
that ice removed from the ice-maker (100) falls
down from the ice maker (100) into the ice bin
(500),

characterized by further including an ice tray
(520) disposed inside the ice bin (520) for re-
ceiving the ice,

wherein at least a portion of a bottom (521) of
the ice tray (520) is spaced apart from a bottom
of the ice bin (500), wherein a plurality of tray
holes (521a) are defined to pass through the bot-
tom of the ice tray (520).

The home appliance of claim 1, wherein an inner
surface of the bottom (521) of the ice tray (520) is
inclined so that the spherical ice rolls to a front end
of the ice tray (520), and/or wherein a spacing be-
tween the bottom (521) of the ice tray (520) and the
bottom of the ice bin (500) increases in a rearward
direction of the ice tray (520).

The home appliance of claim 1 or 2, wherein the
freezing compartment (4) contains a drawer (41) dis-
posed below the ice-maker (100) and configured to
be extended or retracted, wherein the ice bin (500)
is mounted inside the drawer (41) such that the ice
bin (500) moves together with a movement of the
drawer (41).

The home appliance of claim 3, wherein a bin mount-
ing guide (411) for defining a mounting position of
the ice bin (500) within the drawer (41) is formed on
a bottom of the drawer (41) and faces the ice-maker
(100).

The home appliance of claim 4, wherein the bin
mounting guide (411) protrudes upwards from the
bottom of the drawer (41), and wherein the ice bin
(500) comprises a plurality of legs (514) extending
downwards from a bottom of the ice bin (500), where-
in the bin mounting guide (411) contacts an outer
surface of each of the legs (500).

The home appliance of any one of the preceding
claims, wherein a size of each of the tray holes (521a)
is smaller than a size of a single spherical ice made
by the ice maker (100), and/or wherein the plurality
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of the tray holes (521a) are continuously arranged
at a regular spacing in a first horizontal direction
and/or a second horizontal direction.

The home appliance of any one of the preceding
claims, wherein a bin opening (518) is formed by a
downward recess in a rear wall of the ice bin (500).

The home appliance of any one of the preceding
claims, wherein at least a portion of the ice-maker
(100) is inserted in the ice bin (500), such that a bot-
tom level of the bin opening (518) is lower than a
bottom level of the ice-maker (100), wherein a cover
plate (130) extends downwards from the ice maker
(100) and shields at least a portion of the bin opening
(518).

The home appliance of claim 7 or 8, wherein the ice
tray (520) comprises a handle (525) protruding rear-
wards through the bin opening (518) of the ice bin
(500).

The home appliance of claim 9, wherein the handle
(525) is seated on a bin opening guide (516) extend-
ing rearwards along the circumference of the bin
opening (518).

The home appliance of any one of the preceding
claims, whereintheice tray (520) comprises a handle
groove (524 ) formed at a front portion thereof, where-
in the handle groove (524) is spaced apart from an
inner surface of a side wall the ice bin (500).

The home appliance of any one of the preceding
claims, wherein the ice tray (520) includes:

a front portion (522b) extending upwardly from
a front end of the bottom (521);

a rear portion (522c) extending upwardly from a
rear end of the bottom (521); and

lateral portions (522a) respectively extending
upwardly from left and right ends of the bottom
(521), and connecting the front portion (522b)
and the rear portion (522c),

wherein a height of the front portion (522b) is
larger than a height of the rear portion (522c).

The home appliance of claim 12, wherein the handle
(525) includes:

afirstextension (525a) extending rearward from
a top of the rear portion (522c); and

a second extension (525b) extending downward
from a distal end of the first extension (525b).

The home appliance of claim 13, wherein the first
extension (525a) is seated on the bin opening guide
(516), and the second extension (525b) is exposed
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to an outside of the bin opening (518) and/or of the
ice bin (500).

The home appliance of any one of claims 12 or 13,
wherein the ice tray (520) comprises a rim (523) ex-
tending outward from a top portion thereof, wherein
the rim (523) contacts an inner surface of a side wall
the ice bin (500).
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[Fig. 1]
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[Fig. 2]
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[Fig. 3]
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[Fig. 4]
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[Fig. 7]
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[Fig. 9]
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[Fig. 10]
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[Fig. 11]
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[Fig. 12]
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[Fig. 13]
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