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(54) Refrigerator

(57) A refrigerator (10) is provided. The refrigerator
(10) may include an inner case (14) provided in an outer
case (12), a recess (130) formed in the inner case (14)
and having a predetermined depth, a light source (150)
received in the recess (130), and a cover (140) received
in the recess (130) and surrounding the light source
(150). The light source (150) may direct light toward a
rear portion of the inner case (14) to illuminate a corre-
sponding compartment formed there. The cover (140)
may include an extension (142) extending substantially
in parallel to the inner case (14) and received in the recess
(130) to prevent light emitted by the light source (150)
from being directed toward a front portion of the inner
case (14).
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Description

BACKGROUND

1. Field

[0001] This relates to a refrigerator, and more particu-
larly, to a refrigerator efficiently using the space of a re-
frigerating compartment and/or freezing compartment.

2. Background

[0002] Generally, a refrigerator stores items in a frozen
or refrigerated state by lowering an internal temperature
of a compartment thereof through discharge of cold air
generated by a refrigeration cycle including a compres-
sor, a condenser, an expansion valve, and an evaporator.
Such a refrigerator may include a freezing compartment
for storing items in a frozen state, and a refrigerating com-
partment for storing items at low temperature. A Kimchi
refrigerator may store items such as Kimchi or vegetables
in a fresh state.
[0003] A refrigerator may include a plurality of doors,
at least one of the plurality of doors being connected to
a refrigerator body by hinges to open or close a front side
of the refrigerator body. In addition to the hinged door,
the refrigerator may include a drawer type door mounted
to a front wall of a drawer slidably installed in the refrig-
erator. Items of various sizes and shapes may be stored
in the freezing and refrigerating compartments, which
may include a plurality of racks to vertically partition the
storage compartment to receive such items. When a
freezing compartment door and/or a refrigerating com-
partment door is opened, a lighting device may be acti-
vated to improve visibility in the freezing compartment or
refrigerating compartment. Heat generated by such a
lighting device may increase an internal temperature of
the refrigerator thus wasting energy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The embodiments will be described in detail
with reference to the following drawings in which like ref-
erence numerals refer to like elements wherein:
[0005] FIG. 1 is a front view of a refrigerator according
to an exemplary embodiment as broadly described here-
in;
[0006] FIG. 2 is a front view of the refrigerator shown
in FIG. 1 with its doors open;
[0007] FIG. 3 is a perspective view of a light source
installed in a refrigerator, according to an embodiment
as broadly described herein;
[0008] FIG. 4 is an enlarged view of the light source
shown in FIG. 3;
[0009] FIG. 5 is a sectional view of the light source
shown in FIG. 4; and
[0010] FIG. 6 is a perspective view of a light source
installed in a refrigerator, according to another embodi-

ment as broadly described herein.

DETAILED DESCRIPTION

[0011] Reference will now be made in detail to various
embodiments, examples of which are illustrated in the
accompanying drawings.
[0012] In accordance with the refrigerator illustrated in
the embodiment shown in FIG. 1 and 2, the refrigerator,
which is designated by reference numeral "10", is appli-
cable not only to a top mount type refrigerator in which
the inner space of the refrigerator is vertically partitioned
to define a freezing compartment and a refrigerating com-
partment such that the freezing compartment is arranged
above the refrigerating compartment, but also to a side-
by-side type refrigerator in which the inner space of the
refrigerator is laterally partitioned to define a freezing
compartment and a refrigerating compartment such that
the freezing compartment and refrigerating compartment
are laterally arranged. Simply for ease of discussion and
illustration, exemplary embodiments will be described in
conjunction with a bottom freezer type refrigerator. That
is, the inner space of the exemplary refrigerator 10 is
vertically partitioned by a barrier 16 to define a freezing
compartment 32 positioned below the refrigerating com-
partment 22.
[0013] Generally, the freezing compartment 32 may be
maintained at a sub-zero temperature, and the refriger-
ating compartment 22 may be maintained at a tempera-
ture relatively higher than that of the freezing compart-
ment 32.
[0014] The refrigerator 10 may include a body which
defines an outer appearance of the refrigerator 10 while
also protecting mechanical devices received therein. The
body of the refrigerator 10 may include an outer case 12
which defines an outer appearance of the refrigerator 10,
and an inner case 14 which defines storage compart-
ments therein, namely, the freezing compartment 32 and
the refrigerating compartment 22. A certain space may
be defined between the outer case 12 and the inner case
14. A passage for circulation of cold air may be formed
in the space.
[0015] A machinery chamber may be formed in the
space between the outer case 12 and the inner case 14
to accommodate a refrigerant cycle device for generating
cold air through circulation of a refrigerant. Using the re-
frigerant cycle device, the interior of the refrigerator 10
may be maintained at low temperature to maintain a de-
sired freshness level of items stored in the refrigerator
10. The refrigerant cycle device may include, for exam-
ple, a compressor for compressing a refrigerant, and an
evaporator for changing the phase of the refrigerant from
liquid to gas, to cause the refrigerant to exchange heat
with the outside of the refrigerant cycle device.
[0016] The refrigerator 10 may include a freezing com-
partment door 30 for opening or closing the freezing com-
partment 32, and a refrigerating compartment door 20
for opening or closing the refrigerating compartment 22.
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Each of the freezing compartment door 30 and refriger-
ating compartment door 20 may be pivotally mounted to
the body of the refrigerator 10 at one end thereof by hing-
es. Each of the freezing compartment door 30 and refrig-
erating compartment door 20 may include a plurality of
doors. That is, as shown in FIG. 2, each of the freezing
compartment door 30 and refrigerating compartment
door 20 may be configured such that it opens forward
while being pivotally moved about opposite lateral edges
of the refrigerator 10.
[0017] The barrier 16 may be positioned horizontally
between the freezing compartment 32 and the refriger-
ating compartment 22, to partition the freezing compart-
ment 32 and refrigerating compartment 22. The barrier
16 may be formed at the inner case 14 such that it has
a certain thickness. The barrier 16 may extend horizon-
tally to vertically partition the freezing compartment 32
and refrigerating compartment 22 such that the freezing
compartment 32 and refrigerating compartment 22 are
disposed below and above the barrier 16, respectively.
[0018] A partition wall 18 may be positioned in the
freezing compartment 32, for example at a central portion
thereof, to partition the freezing compartment 32 into two
separate spaces. The partition wall 18 may be vertically
installed at the inner case 14 such that the freezing com-
partment 32 is divided into two laterally arranged com-
partments. In this case, the freezing compartment door
30 may include two doors for opening or closing respec-
tive freezing compartments 32.
[0019] In the embodiment shown in FIGs. 1 and 2, there
is no partition wall installed in the refrigerating compart-
ment 22 to laterally partition the refrigerating compart-
ment 22. However, a partition wall may be installed in
the refrigerating compartment 22, as in the freezing com-
partment 32.
[0020] Racks, drawers, baskets, and the like may be
disposed in each of the freezing compartment 32 and
refrigerating compartment 22, to store various items.
[0021] A drawer 40 may be mounted in the freezing
compartment and slidably extracted or retracted. Food
and other such items may be stored in the drawer 40. A
vertically-extending cover may be mounted to a front wall
of the drawer 40 to preserve cold air in the freezing com-
partment 32 even when the freezing compartment door
30 is opened.
[0022] A plurality of drawers 40 may be provided in the
freezing compartment 32. In this case, the drawers 40
may be arranged at opposite sides of the partition wall
18, and stacked vertically.
[0023] A light source 150 may be installed in the freez-
ing compartment 32 and/or refrigerating compartment
22. The light source 150 may operate when the freezing
compartment door 30 or refrigerating compartment door
20 is opened. The light source 150 may emit light toward
the interior of the freezing compartment 32 and/or refrig-
erating compartment 22 to improve visibility therein.
[0024] As shown in FIG. 3, the refrigerator shown in
FIGs. 1 and 2 may include a recess 130 formed in the

inner case 14, the recess 130 having a predetermined
depth, with the light source 150 received in the recess
130 and a cover 140 extending across the recess 130.
[0025] In certain embodiments, the light source 150
may be a light emitting diode (LED).
[0026] An LED is a semiconductor device in which light
is emitted when current flows through a compound such
as gallium arsenide. Such an LED may have a structure
in which, when current passes through a conductive ma-
terial layer between electrodes attached to upper and
lower surfaces of the conductive material layer, electrons
and holes called "positively-charged particles" are cou-
pled between the electrodes, thereby emitting photons
of light. In accordance with the characteristics of the con-
ductive material, light emitted from the conductive mate-
rial may exhibit various colors such as, for example, yel-
low, green, blue, and white. For purpose of discussion,
a white LED will be applied to the light source as embod-
ied and broadly described herein.
[0027] Such an LED may efficiently and effectively con-
vert electricity into light, when compared to other light
emitting devices such as a tungsten bulb or a neon lamp.
Since the LED may generate significantly less heat, and
may be significantly smaller and lighter, the LED may
provide a longer lifespan. In addition, the time taken from
initiation of current flow to emission of light may be rela-
tively short, thus providing improved response charac-
teristics.
[0028] Accordingly, when an LED is used as the light
source 150 in the freezing compartment 32 and/or refrig-
erating compartment 22, items stored in the refrigerator
may be more rapidly identified due to the reduced amount
of time taken for the LED to emit light.
[0029] Also, since such an LED light source 150 does
not emit any appreciable amount of heat, especially when
compared to other light sources, the temperature of the
freezing compartment 32 and/or refrigerating compart-
ment 22 is not affected, i.e., increased, due to heat gen-
erated by the light source 150, thus reducing energy re-
quired to drive a refrigeration cycle device and maintain
a desired temperature in the compartments 32/22.
[0030] In particular, as discussed above, the light
source 150 may direct emitted light toward a rear portion
of the inner case 14. In the view provided in FIG. 2, the
rear side of the inner case 14 corresponds to an interior
of the refrigerator 10, and the front side of the inner case
14 corresponds to a user access side of the refrigerator
10. Hereinafter, for ease of description and clarity, the
following description will be provided on the assumption
that the rear side of the inner case 14 corresponds to an
inward direction of the freezing compartment 32 or re-
frigerating compartment 22, whereas the front side of the
inner case 14 corresponds to an outward direction of the
freezing compartment 32 or refrigerating compartment
22.
[0031] To access the interior of the refrigerator, the us-
er first opens the freezing compartment door 30 or the
refrigerating compartment door 20, and may then access
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the freezing compartment 32 or refrigerating compart-
ment 22. At this time, the user is positioned at the front
side of the freezing compartment 32 or refrigerating com-
partment 22, and visually opposite to the irradiation di-
rection of light emitted from the light source 150. Accord-
ingly, light emitted from the light source 150 does not
shine in the eyes of the user.
[0032] An LED used in accordance with such an em-
bodiment may emit light exhibiting relatively high linearity
and relatively high intensity of illumination. For this rea-
son, when light from the LED is directed toward the user,
the user may become uncomfortable. In order to avoid
such a situation, in accordance with embodiments as
broadly described herein, the light source 150 may be
installed such that light emitted by the light source 150
is directed to the rear side of the inner case 14. In par-
ticular, the light source 150 may be directed toward a
rear wall of the inner case 14.
[0033] The light source 150 may be received in the
recess 130 such that it does not protrude outward from
the inner case 14. As shown in FIG. 3, a plurality of racks
may be installed around a region where the light source
150 is installed. The racks may be installed in the refrig-
erating compartment 22 or freezing compartment 33 at
various levels as appropriate. In this regard, the light
source 150, which may be disposed adjacent to the racks,
may be installed such that it does not protrude outward
from the inner case 14. To this end, in accordance with
an embodiment as broadly described herein, the light
source 150 may be installed at one or more lateral sides
of the inner case 14, received in the recess 130, so that
it does not interfere with extraction or retraction of the
racks.
[0034] The light source 150 may include a plurality of
aligned LEDs. In certain embodiments, the recess 130
and light source 150 may be installed in a vertically elon-
gated manner. Thus, it may be possible to uniformly ir-
radiate light into the interior of the inner case 14. Since
light emitted from an LED generally exhibits high linearity,
as compared to other light sources, such a plurality of
LEDs may be arranged at regular intervals in order to
irradiate light throughout the interior of the refrigerating
compartment 22 or the freezing compartment 32.
[0035] FIG. 4 is an enlarged detail view of the light
source installation shown in FIG. 3, and FIG. 5 is a sec-
tional view of a portion of FIG. 4.
[0036] As shown in FIGs. 4 and 5, the recess 130 may
include a first inclined surface 132 directed to the front
side of the freezing compartment 32 or refrigerating com-
partment 22, and a second inclined surface 134 directed
to the rear side of the freezing compartment 32 or refrig-
erating compartment 22. The first inclined surface 132
and second inclined surface 134 may be arranged such
that they contact each other at confronting ends thereof
in the form of a "V" shape while defining an obtuse angle
therebetween. In certain embodiments, the first inclined
surface 132 and second inclined surface 134 may be
arranged such that they contact each other at confronting

ends thereof while defining a right angle or an acute angle
therebetween. However, for ease of description, the fol-
lowing description will be provided only in conjunction
with arrangement shown in FIGs. 4 and 5.
[0037] As discussed above, the first inclined surface
132 and second inclined surface 134 are directed to the
front side and the rear side, respectively, of the freezing
compartment 32 or refrigerating compartment 22, indi-
cating that a normal direction of the first inclined surface
132 is directed to the front side and the normal direction
of the second inclined surface 132 is directed to the rear
side of the freezing compartment 32 or refrigerating com-
partment 22 as appropriate.
[0038] The recess 130 may also include extension sur-
faces 136 each forming a side surface connecting the
first and second inclined surfaces 132 and 134. Two ex-
tension surfaces 136 may be formed at opposite ends of
the first inclined surface 132, respectively, to connect the
first and second inclined surfaces 132 and 134. A shape
of each extension surface 136 may be defined by the end
edges of the first and second inclined surfaces 132 and
134. Thus, the extension surface 136 may have a sub-
stantially triangular shape. In certain embodiments, the
extension surface 136 may be provided as a reflective
member capable of reflecting light so as to enhance the
efficiency of light emitted from the light source 150.
[0039] The cover 140 may be provided in the recess
130 surrounding the light source 150 to seal the space
where the light source 150 is installed, and to prevent
the light source 150 from being directly exposed to the
freezing compartment 32 or refrigerating compartment
22. When the light source 150 is exposed to the freezing
compartment 32 or refrigerating compartment 22, heat
generated by the light source 150 may be transmitted to
the freezing compartment 32 or refrigerating compart-
ment 22 through direct heat exchange, increasing the
internal temperature of the freezing compartment 32 or
refrigerating compartment 22. In order to avoid such di-
rect heat exchange, the cover 140 may have a predeter-
mined thickness or greater.
[0040] The cover 140 may include an inclined piece
142 directed to the rear side of the inner case 14 and
contacting the first inclined surface 132. Since the in-
clined piece 142 is directed to the rear side of the inner
case 14, light emitted by the light source 150 may be
directed to the rear side of the inner case 14, namely,
the inside of the freezing compartment 32 or refrigerating
compartment 22, through the inclined piece 142.
[0041] The inclined piece 142 may be made of a trans-
parent material so that light emitted from the light source
150 may be directed to the rear side of the inner case 14
after passing through the inclined piece 142.
[0042] Irregularities may be formed at the inclined
piece 142 to scatter light emitted by the light source 150.
Such irregularities may form a diffusion pattern 142a that
may scatter the light from the light source 150 in various
directions within a range in which the light is directed to
the rear side of the inner case 14. Since the LED used
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as the light source 150 may exhibit high linearity, light
emitted by the light source 150 may be directed only to
the rear side of the inner case 14 unless the light is scatted
by these irregularities forming such a diffusion pattern
142a. If not scattered in this manner, any regions to which
light from the light source 150 is not directly irradiated
may exhibit relatively low intensity of illumination.
[0043] To this end, as shown in FIG. 5, irregularities
may be provided on the inclined piece 142 to scatter light
emitted by the light source 150 such that it is irradiated
to region(s) to which light would not otherwise be directly
irradiated.
[0044] The cover 140 may also include an extension
piece 144 extending substantially in parallel to the inner
case 14. In this case, it may be possible to prevent light
emitted by the light source 150 from being irradiated to-
ward the front side of the inner case 14 through the ex-
tension piece 144.
[0045] In certain embodiments, the extension piece
144 may instead be installed such that it is inclined by a
predetermined angle with regard to the surface of the
inner case 14. If the extension piece 144 is inclined by
such a predetermined angle, the extension piece 144
may still be directed to the rear side of the inner case 14.
If the extension piece 144 were directed to the front side
of the inner case 14, light emitted by the light source 150
would be irradiated toward the front side of the inner case
14, directing the light at the user and causing discomfort.
[0046] The extension piece 144 may be made of a
semi-transparent material, to avoid light passing through
the extension piece 144 from being directly irradiated at
the user. However, in most embodiments, the extension
piece 144 is not made of a non-transmissive material
through which light cannot pass at all, as this would cause
some degradation of energy efficiency, as some portion
of the light emitted by the light source 150 would not be
used.
[0047] In the embodiment shown in FIG. 6, the recess
130 and light source 150 are installed at a top of the inner
case 14, rather than in a lateral side of the inner case 14.
That is, the recess 130 and light source 150 may be in-
stalled at any one of the top side and/or the lateral sides
of the freezing compartment 32 and/or refrigerating com-
partment 22.
[0048] Even in the case in which the light source 150
is installed in the top surface of the inner case 14, the
light source 150 may be directed toward the rear side of
the inner case 14.
[0049] Also, although the light source 150 is installed
in the refrigerating compartment 22 in the embodiment
shown in FIG. 2, it may also be installed in the freezing
compartment 32 in the same manner.
[0050] As apparent from the above description, en-
hancement in energy efficiency may be achieved, as en-
ergy required to drive the light source may be reduced.
[0051] Additionally, an amount of heat generated dur-
ing driving of the light source may be reduced when using
an LED as the light source. Accordingly, the energy re-

quired to drive a refrigeration cycle in order to again lower
the temperature, which may have been increased by the
heat generated by the light source, may be saved.
[0052] Further, it may be possible to prevent light emit-
ted by the light source from being directed directly to the
user, thereby avoiding user discomfort due to the light
from the light source.
[0053] A refrigerator is provided that is capable of re-
ducing heat generated by a light source, thereby achiev-
ing an enhancement in energy efficiency during operation
of the refrigerator.
[0054] A refrigerator is provided that is capable of pre-
venting light emitted from a light source from being di-
rected at a user, thereby avoiding discomfort due to the
light.
[0055] A refrigerator as embodied and broadly de-
scribed herein may include an inner case for defining a
freezing compartment and/or a refrigerating compart-
ment therein, a recess formed at the inner case to have
a predetermined depth, a light source received in the
recess, and a cover received in the recess while sur-
rounding the light source, wherein the light source irra-
diates light toward a rear side of the inner case, wherein
the cover comprises an extension piece substantially ex-
tending in parallel to the inner case while being received
in the recess.
[0056] The recess may include a first inclined surface
directed to a front side of the freezing compartment or a
front side of the refrigerating compartment, and a second
inclined surface directed to a rear side of the freezing
compartment or a rear side of the refrigerating compart-
ment.
[0057] The cover may also include an inclined piece
directed to the rear side of the inner case. The inclined
piece may be disposed adjacent to the first inclined sur-
face.
[0058] The inclined piece may be formed with irregu-
larities for scattering light emitted from the light source.
[0059] The inclined piece may be made of a transpar-
ent material.
[0060] The extension piece may be made of a
semi-transparent material.
[0061] The extension piece may have a predetermined
inclination such that the extension piece is directed to
the rear side of the inner case.
[0062] The light source may be received in the recess
such that the light source is not protruded outwardly of
the inner case.
[0063] The recess may include extension surfaces
each forming a side surface connecting the first inclined
surface and the second inclined surface.
[0064] The light source may include a light emitting di-
ode (LED).
[0065] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,"
etc., means that a particular feature, structure, or char-
acteristic described in connection with the embodiment
is included in at least one embodiment of the invention.
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The appearances of such phrases in various places in
the specification are not necessarily all referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with
any embodiment, it is submitted that it is within the pur-
view of one skilled in the art to effect such feature, struc-
ture, or characteristic in connection with other ones of
the embodiments.
[0066] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, var-
ious variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to
variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.

Claims

1. A refrigerator, comprising:

an inner case defining a storage compartment
therein; and
a recess formed in the inner case;
characterized in that
the refrigerator further comprises:

a light source received in the recess and
positioned in the recess so as to direct emit-
ted light toward a rear side of the inner case;
and
a cover received in the recess and sur-
rounding the light source, wherein the cover
comprises:

a first panel extending substantially in
parallel to the inner case; and
a second panel extending at a prede-
termined angle from the first panel to
direct light emitted by the light source
toward the rear side of the inner case.

2. The refrigerator of claim 1, wherein the recess com-
prises:

a first inclined wall that extends at a first angle
from a first top peripheral edge of the recess; and
a second inclined wall that extends at a second
angle from a second top peripheral edge of the
recess, opposite the first top peripheral edge
thereof, a bottom edge of the second inclined
wall joining a bottom edge of the first inclined

wall such that the recess has a V shaped cross
section.

3. The refrigerator of claim 2, wherein the first and sec-
ond panels of the cover are positioned below the first
and second top peripheral edges of the recess, re-
spectively, such that the cover does not protrude out-
ward beyond the recess into the storage compart-
ment.

4. The refrigerator of claim 2, further comprising a dif-
fusion pattern formed on the second panel of the
cover for scattering light emitted by the light source.

5. The refrigerator of claim 2, wherein the second panel
of the cover is made of a transparent material and
the first panel of the cover is made of a semi-trans-
parent material.

6. The refrigerator of claim 4, wherein the diffusion pat-
tern comprises a plurality of irregularities formed on
an interior side of the second panel facing the light
source.

7. The refrigerator of claim 2, wherein the first inclined
wall of the recess faces the second panel of the cov-
er, and the second panel of the cover faces the rear
side of the inner case, and wherein the light source
is installed on the first inclined wall of the recess so
as to emit light for transmission through the second
panel and toward the rear side of the inner case.

8. The refrigerator of claim 2, wherein the recess further
comprises first and second end walls respectively
connecting opposite ends of the first and second in-
clined walls.

9. The refrigerator of claim 1, wherein the light source
comprises at least one light emitting diode (LED).
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