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(57) Abstract: There is provided a door of a refrig-
erator including: a door assembly which defines the
appearance of the refrigerator door; an exterior
member which is provided ahead of the door as-
sembly to emit light; a connection member which
connects the exterior member to the door assembly;
a connection space which is formed between the
door assembly and connection member; and a
light-emitting means which is disposed at the con-
nection space and emits light to the exterior mem-
ber. There is an advantage in that it is possible to
prevent dazzling of users, since the exterior mem-
ber is not exposed to the outside and light is emit-
ted via an end of the exterior member.
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Description

REFRIGERATOR AND REFRIGERATOR DOOR
Technical Field

Embodiment relates to a refrigerator and a door thereof.
Background Art

Generally, a refrigerator is an electronic appliance for keeping and storing foods for a
long time by storing them in a storage space inside the refrigerator, closed by a re-
frigerator door, at low temperature.

The refrigerator is configured to preserve the foods stored in the storage space by
supplying cool air, which is generated by the heat exchange with a refrigerant cir-
culating a refrigeration cycle, into the storage space.

Recently, this kind of refrigerator is in a trend of becoming larger and multi-
functional in connection with diversification of dietary pattern, and therefore products
with various specifications and types are released onto the market.

Further, exterior design as well as function serve as a key factor of buying the the re-
frigerator, and therefore refrigerators having various colors and patterns are de-
velopped.

In typical, various colors and patterns may be printed on a front surface of a re-
frigerator main body and a door. And, the whole or some of the main body or door
may be made of tempered glass to give the refrigerator a feeling of luxury.

Meanwhile, according to the conventional refrigerator, there is a problem in that the
location of the refrigerator is hardly recognized if intensity of illumination at a site,
where the refrigerator is installed, is low.

Particularly, there is a problem in that users can hardly recognize the location of the
refrigerator door, which is operated to take in or out the foods, thereby causing incon-

venience in use.
Disclosure of Invention

Technical Problem

An object of the present invention is to provide a refrigerator and a refrigerator door
in which an exterior member defining the appearance of the refrigerator is allowed to
emit light by a light-emitting means.

Also, another object is to provide a refrigerator and a refrigerator door in which an

exterior member, which is emitting light, is not exposed to the outside.
Technical Solution

To achieve these objects and other advantages and in accordance with the purpose of

the invention, as embodied and broadly described herein, there is provided a door of a
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refrigerator including: a door assembly which defines the appearance of the re-
frigerator door; an exterior member which is provided ahead of the door assembly to
emit light; a connection member which connects the exterior member to the door
assembly; a connection space which is formed between the door assembly and
connection member; and a light-emitting means which is disposed at the connection

space and emits light to the exterior member.
Also, in another aspect of the present invention, there is provided a door of a re-

frigerator including: an out-door which defines a front appearance; an exterior member
which is provided ahead of the out-door and onto which light is incident; a connection
member which connects at least one side of the exterior member to the out-door; and a
light-emitting means which is provided at one side of the exterior member and emits
light in a longitudinal direction of the exterior member.

Also, in further another aspect of the present invention, there is provided a re-
frigerator including: a main body in which a storage chamber is formed; a door which
selectively closes the storage chamber; an exterior member which is provided at one
side of the main body or door, and onto which light is incident; and a light-emitting
means which is provided at at least one side of the exterior member and emits light
toward the exterior member.

Advantageous Effects

According to a refrigerator door of the present embodiment, there is an advantage in
that the location of the refrigerator door can be easily recognized because an exterior
member is light emitted by a light-emitting means.

Also, there is an advantage in that it is possible to prevent dazzling of users, since the
exterior member is not exposed to the outside and light is emitted via an end of the
exterior member.

Also, there is an effect in that aversion to the light directly incident from the light-
emitting means to the front can be minimized and users feel comfortable, since the
light is emitted into the exterior member.

Also, the light emitted through the exterior member acts as an indirect light source
such as a mood lamp, thereby further enhancing the appearance.

Also, in case patterns are expressed on the exterior member, the patterns stand out
because of the dispersion and diffusion effects of light, and the appearance of the re-
frigerator is expected to be further sophisticated.

Brief Description of the Drawings

Fig. 1 is a perspective view showing the appearance of a refrigerator according to a

first embodiment of the present invention.

Fig. 2 is an exploded perspective view showing the construction of a refrigerator
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door according to the first embodiment of the present invention.
Fig. 3 is a cross-sectional view taken along line I-I' of Fig. 1.

Fig. 4 is a perspective view showing the appearance of a refrigerator according to a
second embodiment of the present invention.

Fig. 5 is an exploded perspective view showing the construction of a refrigerator
main body according to the second embodiment of the present invention.

Fig. 6 is a cross-sectional view taken along line II-II' of Fig. 4.

Mode for the Invention

Hereinafter, exemplary embodiments of the present invention will be described in
detail with reference to the accompanying drawings. However, it is to be pointed out
that the embodiments of the present invention do not limit the scope of the invention,
but on the contrary it has to be understood that many modifications, additions,
variations or substitutions may be resorted to the present invention, without altering its
spirit or departing from its scope of protection, as it is defined in the appended claims.

Fig. 1 shows the appearance of a refrigerator according to a first embodiment of the
present invention in a perspective view.

Referring to Fig. 1, the refrigerator 1 according to the first embodiment of the present
invention includes a main body (not shown) in which a storage chamber is formed, and
a door 30 which selectively close an opened front surface of the main body.

In detail, the door 30 includes a display unit 33 which displays the operational state
of the refrigerator. The display unit 33 may include a video unit which displays
images, and a pluraity of input units which allow specific commands to be inputted.

Also, the door 30 is provided with a home bar 35 for easily taking in-and-out goods.
The home bar 35 includes a storage space (not shown) of the goods, and a home bar
door 36 which is rotatably coupled to a front of the storage space.

Goods to be frequently taken out may be stored in the storage space, and the goods
may be taken out of the storage space by opening the home bar door 36, whenever the
need arises.

Meanwhile, a handle 31 capable of being grasped by users to operate the door 30 is
provided at a front surface of the door 30.

And, a patterned part 38 for improving aesthetic appearance of the refrigerator may
be formed at the door 30. On the patterned part 38, various colors and patterns may be
realized.

Fig. 2 shows the construction of a refrigerator door according to the first embodiment
of the present invention in an exploded perspective view, Fig. 3 shows a cross-
sectional view taken along line I-I' of Fig. 1.

Referring to Figs. 2 and 3, the door 30 according to the first embodiment of the
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present invention includes an outdoor panel 100 defining a front appearance of the
door 30, a door liner 200 defining the other surface of the door 30, an exterior member
400 provided ahead of the outdoor panel 100, and a connection member 300 for
connecting the exterior member 400 to the outdoor panel 100.

In detail, the outdoor panel 100 may be made of a steel plate having a rectangular
shape. And, a display mounting portion 110 where the display unit 33 is installed may
be formed in the outdoor panel 100.

The door liner 200 forms an interior appearance of the door 30. And, a plurality of
baskets 250 for accommodating goods may be connected to the door liner 200.

Further, a gasket 210, which seals between a storage space of the refrigerator and the
door 30 in a state where the door 30 is closed, is provided at the rear edges of the door
liner 200. The gasket 210 may be made of elastic material.

Between the outdoor panel 100 and the door liner 200, an insulating material 130 for
preventing cool air in the refrigerator from leaking to the outside is interposed. The
outdoor panel 100 and door liner 200 may be assembled in a state where the insulating
material 130 is interposed therebetween.

Hereinafter, an assembly of the outdoor panel 100 and door liner 200 is referred to as
a door assembly 100, 200.

Meanwhile, the exterior member 400 is provided ahead of the door assembly 100,
200, and the number thereof may be more than two. Here, the exterior member 400
may be made of tempered glass or plastic, which is transparent to light.

Various patterns may be printed on a front or rear surface of the exterior member
400. The printed patterns form the patterned part 38. The appearance of the door 30
may be improved by the patterned part 38.

Also, a separately printed sheet (not shown) may be provided at a rear side of the
exterior member 400. In this case, the sheet may give the patterned part 38 a feeling of
three-dimensional solidity. And, a decoration member such as crystal or cubic may be
attached to the sheet, thereby improving the appearance thereof.

Meanwhile, at least one side of the door assembly 100, 200, a connection member
300 for connecting the exterior member 400 to the door assembly 100, 200 is provided.
The connection member 300 may be disposed along edges of the door assembly 100,
200, that is upper, lower, left and right sides thereof.

In detail, the connection member 300 includes a first connection member 310 which
is disposed at upper and lower ends of the door 30, and a second connection member
330 which is disposed at left and right ends of the door.

There is a difference in shape between the first and second connection members 310,
330, however the connection structure between the door assembly 100, 200 and the

exterior member 400 is the same as the above, and therefore the explanation about the
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connection member 300 can be applied to both of the first and second connection
members 310, 330.

Front and rear ends of the first connection member 310 are bent in a predetermined
direction, so that the first connection member is tightly connected to a front surface of
the exterior member 400 and a rear surface of the door liner 200. And, the second
connection member 330 may be also tightly connected to the front surface of the
exterior member 400 and the rear surface of the door liner 200.

Also, the connection member 300 is provided with a plurality of connection ribs 350
extended in the direction of the door 30. Further, the plurality of connection ribs 350
include a first connection rib 351 connected to the door assembly 100, 200, and a
second connection rib 352 connected to the exterior member 400.

Meanwhile, the door 30 includes a door assembly mounting portion 370 which is in-
terposed between the first connection rib 351 and the door assembly 100, 200, and a
exterior member accommodating portion 390 which is formed by the connection
between the second connection rib 352 and the exterior member 400.

That is, the door assembly mounting portion 370 and exterior member accom-
modating portion 390 may be referred to as a connection space which is formed by the
connection rib 350.

That is, the first connection rib 351 is disposed at the door assembly mounting
portion 370 and is connected to the door assembly 100, 200, and the second connection
rib 352 is disposed at the exterior member accommodating portion 390 and is
connected to the exterior member 400.

In detail, the exterior member 400 may be slidably inserted into the exterior member
accommodating portion 390.

And, at least some part of the exterior member 400, that is an edge of the exterior
member 400 may be fastened by the second connection rib 352.

Referring to Fig. 3, a top end of the exterior member 400 is accommodated and
fastened by the second connection rib 352, however a bottom end and side ends may
also be fastened by the same construction as described above.

By way of connecting the exterior member 400, the exterior member 400 may define
a front appearance of the door as being easily fixed to a front surface of the door 30.

Meanwhile, a light-emitting means 500 is provided between the exterior member 400
and the connection member 300. In other words, the light-emitting means 500 may be
provided at a space between an edge of the exterior member 400 and the second
connection rib 352.

The light-emitting means 500 may be a LED, and it is disposed to emit light toward
an end of the exterior member 400, i.e. an edge of the exterior member 400.

In detail, the light-emitting means 500 includes a LED 510 for emitting light, and a
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board 530 on which the LED is mounted.

The board 530 is installed at an inner side of the exterior member accommodating
portion 390, and a plurality of LEDs 510 may be provided in the exterior member ac-
commodating portion 390. Here, the plurality of LEDs 510 may be continually
mounted on one board 530.

However, the installing location of the board 530 is not restricted to the exterior
member accommodating portion 390, and it may also be installed at an inside of the
connection member by a separate mounting means.

Further, if the light-emitting means 500 can emit light to an outer end of the exterior
member 400, the light-emitting means 500 may be mounted on inner side of the
connection member 300 or one side of the outdoor panel 100.

Also, the light-emitting means 500 may also be another light source other than the
LED.

The light-emitting means 500 may be provided at both of the first connection
member 310, to which the exterior member 400 is attached, and the second connection
member 330. In this case, the light-emitting means 500 may emit light from the whole
edges of the exterior member 400 to the end of the exterior member 400.

Meanwhile, the light-emitting means 500 may also be provided at any one of the first
and second connection members 310, 330 of the door 30. That is, in case the light-
emitting means 500 is provided at the first connection member 310, light can be
emitted from top and bottom ends of the door assembly 100, 200 in opposite
directions.

In case the light-emitting means 500 is provided at the second connection member
330, light can be emitted from left and right ends of the door assembly 100, 200 in
opposite directions.

That is, the light-emitting means 500 may be installed along at least one end of the
top, bottom, left and right ends of the exterior member 400.

The light emitted from the light-emitting means 500 is transmitted into the exterior
member 400 via the end of the exterior member 400. In this course, the whole surface
or considerable portion of the exterior member 400 may emit light.

That is, since the light emitted from the light-emitting means 500 is not directly
incident to the front but is incident in a longitudinal direction of the exterior member
400, and therefore it may prevent dazzling of users.

Also, as described above, the exterior member 400 may be partly print-processed.
And, the permeability of light emitted from the light-emitting means 500 can be
adjusted according to the level of print-processing.

That is, the amount of light emitted from the light-emitting means 500 can be

adjusted according to the transparency of a portion, which is print-processed, of the
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exterior member 400.

Hereinafter, the operation of the refrigerator having the above configuration will be
described with reference to the drawings.

In a state where the door 30 of the refrigerator 1 is closed, the exterior member 400 is
exposed to a front surface of the refrigerator and forms the appearance thereof.

In case the intensity of illumination at a site where the refrigerator 1 is placed is high
enough, the light-emitting means 500 provided in the door 30 of the refrigerator 1 does
not operate. And, the patterns expressed on the exterior member 400 can be recognized
from the outside, so that these stylish elements can be transferred to the users.

Meanwhile, in case the intensity of illumination at the site where the refrigerator 1 is
placed is lower than a predetermined value, the site is dark and therefore a front
surface of the door 30, i.e. the patterns expressed on the exterior member 400 cannot
be recognized by the users.

Accordingly, in case the intensity of illumination in the room is lower than a prede-
termined value, the light-emitting means 500 may be turned-on by an operation of the
users or by a sensor detecting the intensity of illumination. If the intensity of illu-
mination is turned on, the light emitted from the light-emitting means 500 is
transferred into the exterior member 400 via an end of the exterior member 400.

That is, strong light which is emitted from a location adjacent to the end of the
exterior member 400 is incident onto the end of the exterior member 400 which is
transparent or semi-transparent, and the incident light is transferred along the inside of
the exterior member 400 so that a front surface of the exterior member 400 or cor-
responding portion is lighted up.

Here, in case the light-emitting means 500 is disposed along the whole ends of the
exterior member 400, the exterior member 400 is generally brightened, and in case the
light-emitting means 500 is disposed along one end of the exterior member 400, the
exterior member 400 is locally brightened.

Of course, even if the light-emitting means 500 is disposed along the whole edges of
the exterior member 400, it is possible to selectively light-up some part of the exterior
member 400 by controlling the operation thereof.

Meanwhile, the print-processing which blocks light from passing is worked out on a
surface of the exterior member 400, the other portion except for the print-processed
portion may emit light out of the door 30.

Also, in case patterns for transmitting light is expressed on the surface of the exterior
member 400, light can be transferred through the patterns.

If semi-transparent pigment or semi-transparent sheet capable of controlling the
transparency of light is attached to a surface of the exterior member 400, the light

emitted through the exterior member 400 can be controlled.
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The users can recognize the location of the refrigerator 1 and handle 31 by the help
of the light emitted through the exterior member 400. And, the refrigerator may also
serve as an illumination apparatus, since light is emitted therefrom.

The refrigerator according to the present invention can be implemented in em-
bodiments other than the above-described embodiments without departing from the
spirit and major characteristics of the present invention, in particular the refrigerator
main body can also be implemented in many embodiments. Therefore, another em-
bodiment of the refrigerator according to the present invention will be explained with
reference to the drawings.

The refrigerator according to another embodiment of the present invention has
similar structure as that of the above-described refrigerator, except for the application.
Therefore, in this embodiment, the detailed description of parts similar to those
described above will be omitted and they will be identified by the same reference
numerals.

Fig. 4 shows the appearance of a refrigerator according to a second embodiment of
the present invention in a perspective view, Fig. 5 shows the construction of a re-
frigerator main body according to the second embodiment of the present invention in
an exploded perspective view, and Fig. 6 shows a cross-section taken along line II-IT'
of Fig. 4.

Referring to Figs. 4 to 6, the refrigerator 3 according to the second embodiment of
the present invention includes a main body 20 in which a storage chamber 22 is
formed, and a door 40 which closes the main body 20.

In detail, the door 40 is rotatably connected to an opened, upper surface of the main
body 20. The door 40 selectively closes the opened, upper surface of the main body 20,
i.e. the storage chamber 22, and the door 40 forms the appearance of an upper surface
of the refrigerator 3 when it is closed.

The main body 20 includes an outer case 600 defining external appearance, an inner
case 700 forming the storage chamber 22, an insulating material 130 interposed
between the outer case 600 and inner case 700.

Also, an exterior member 400 defining external appearance is provided ahead of the
outer case 600. The exterior member 400 forms a front appearance of the main body
20, and it may be made of transparent or semi-transparent material.

As described in the first embodiment, various patterns may be expressed on a surface
of the exterior member 400. And, the patterns may be print-processed so that light can
be transferred.

At the outer case 600, a mounting bracket 610 for guiding the installation of the
exterior member 400 is provided. A plurality of mounting brackets 610 may be

provided at both sides of the exterior member 400. Here, the mounting bracket 610
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corresponds to the connection member of the first embodiment.

Further, the mounting bracket 610 is configured to accommodate both side ends of
the exterior member 400. The exterior member 400 may be inserted between the
plurality of mounting brackets 610.

On the contrary, the exterior member 400 may also be connected to a front surface of
the main body 20 not by the mounting bracket 610 but by a separate adhesive or
connecting element.

Also, a connection member 800 which connects the exterior member 400 to the main
body 20 is provided at both sides of the exterior member 400.

The connection member 800 defines the appearance of a front surface and both side
edges of the main body 20, and it is configured to engage with an end of the exterior
member 400 or to cover both side ends of the exterior member 400.

Meanwhile, a display unit 33 is provided at an upper part of the exterior member
400, i.e. an upper part of the main body 20. The display unit 33 includes a video unit
which displays the operational state of the refrigerator 3 and a plurality of input units
which is able to input certain commands.

At one side of the display unit 33, a light-emitting means 500 for emitting light
toward the exterior member 400 is provided.

In detail, the light-emitting means 500 includes a plurality of LEDs 510 for emitting
light, and a board 530 on which the LEDs are mounted. The plurality of LEDs 510 are
continually mounted on the board 530, and they are arranged at locations cor-
responding to the top of the exterior member 400 at regular intervals.

Also, the outer case 600 is provided with a mounting member 550 which allows the
light-emitting means 500 to be installed at the outer case 600. The mounting member
550 is forwardly protruded from a front surface of the outer case 600, an accom-
modating space for receiving the light-emitting means 500 is formed in the mounting
member 550.

The light-emitting means 500 may be disposed at one side of the exterior member
400 while being accommodated in the mounting member 550.

Meanwhile, the mounting member 550 may also be formed at the display unit 33 so
that the light-emitting means 500 can be provided below the display unit 33.

Also, the light-emitting means 500 is provided at both sides of the exterior member
400.

Referring to Fig. 6, the exterior member 400 may be fixed to a front surface of the
outer case 600 by the connection member 800. At least one side of the exterior member
400 may be connected to the connection member 800.

At one side of the exterior member 400, an exterior member accommodating portion

810 for receiving the exterior member 400 is formed. That is, the exterior member ac-
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commodating portion 810 is a space which is formed between the exterior member 400

and connection member 800.
On the exterior member accommodating portion 810, the light-emitting means 500

for emitting light toward the exterior member 400 is mounted. The light-emitting
means 500 is disposed to emit light toward an end of the exterior member 400.

That is, since the light emitted from the light-emitting means 500 is not directly
incident to the front but is incident in a longitudinal direction of the exterior member
400, and therefore this may prevent dazzling of users.

The operation of the refrigerator having the above-described configuration will be
explained.

First, in case the intensity of illumination in a room where the refrigerator 3 is
installed is high enough, the light-emitting means 500 is not operated because the
patterns expressed on the exterior member 400 can be readily recognized.

However, in case the intensity of illumination in a room where the refrigerator 3 is
installed is low, the light-emitting means 500 may be turned on. The control of the the
light-emitting means 500 may be automatically done by a sensor for detecting the
intensity of illumination in a room, or it may also be done by On-Off operation of the
users, as necessary.

If the light-emitting means 500 is turned on, the light from the LED 510 is incident
on the end of the exterior member 400, and the incident light is transferred along the
inside of the exterior member 400, thereby lightening up the whole or some part of the
exterior member 400.

Here, the exterior member 400 may be print-processed in order to block light or to
control the transmissivity of light. In this case, the light emitted to the outside via the
front surface of the exterior member 400 can be controlled.

As described above, since an intense light from the light-emitting means 500 is not
directly directed to the front and light is emitted through the exterior member 400, it
can serve as an indirect light such as a mood lamp as well as the patterns expressed on
the exterior member 400 can be further emphasized.

Industrial Applicability

According to said refrigerator and refrigerator door, the location of the refrigerator
door can be easily recognized as light is emitted from the exterior member by the light-
emitting means, as well as it is possible to prevent dazzling of users as light is emitted
through the end of the exterior member without exposing the exterior member, and

therefore industrial applicability is deemed to exist therein.
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Claims

A door of a refrigerator, comprising:

a door assembly which defines the appearance;

an exterior member which is provided ahead of the door assembly to emit light;
a connection member which connects the exterior member to the door assembly;
a connection space which is formed between the door assembly and connection
member; and

a light-emitting means which is disposed at the connection space and emits light
to the exterior member.

The door of the refrigerator according to claim 1, wherein the connection
member includes a first connection rib connected to the door assembly, and a
second connection rib connected to the exterior member.

The door of the refrigerator according to claim 2, wherein the connection space
includes an assembly mounting portion formed between the door assembly and
first connection rib, and an exterior member accommodating portion formed
between the exterior member and second connection rib.

The door of the refrigerator according to claim 3, wherein the light-emitting
means is disposed at the exterior member accommodating portion.

The door of the refrigerator according to claim 1, wherein the connection
member includes a first connection member disposed at upper and lower ends of
the door assembly, and a second connection member disposed at left and right
ends of the door assembly.

The door of the refrigerator according to claim 1, wherein the exterior member
includes a patterned part to which a print-processed sheet is provided.

The door of the refrigerator according to claim 1, wherein the light-emitting
means is directed from an outer side end of the exterior member to an inside
thereof.

The door of the refrigerator according to claim 1, wherein the light-emitting
means includes a LED for emitting light, and a board on which the LED is
mounted.

The door of the refrigerator according to claim 1, wherein the exterior member is
made of material which is transparent to light.

A door of a refrigerator, comprising:

an out-door which defines a front appearance;

an exterior member which is provided ahead of the out-door and onto which light
is incident;

a connection member which connects at least one side of the exterior member to
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the out-door; and

a light-emitting means which is provided at one side of the exterior member and
emits light in a longitudinal direction of the exterior member.

The door of the refrigerator according to claim 10, wherein the connection
member includes an exterior member accommodating portion which receives one
end of the exterior member.

The door of the refrigerator according to claim 11, wherein the exterior member
accommodating portion includes a light-emitting means which emits light toward
one end of the exterior member.

The door of the refrigerator according to claim 10, wherein the light-emitting
means is interposed between the connection member and exterior member.

The door of the refrigerator according to claim 10, wherein the plurality of light-
emitting means are provided to emit light from one side and the other side of the
exterior member in opposite direction.

The door of the refrigerator according to claim 10, wherein a connecting element
for spacing the door handle apart from the door is provided in at least one side of
the handle main body.

A refrigerator, comprising:

a main body in which a storage chamber is formed;

a door which selectively closes the storage chamber;

an exterior member which is provided at one side of the main body or door, and
onto which light is incident; and

a light-emitting means which is provided in at least one side of the exterior
member and emits light toward the exterior member.

The refrigerator according to claim 16, further comprising:

a connection member which connects the exterior member to the door, wherein
the light-emitting means is interposed between the exterior member and
connection member.

The refrigerator according to claim 16, wherein the main body includes an outer
case which defines the appearance,

and wherein the outer case includes a mounting member which allows the light-
emitting means to be installed.

The refrigerator according to claim 16, further comprising:

a mounting bracket which allows the exterior member to be fixed onto the main
body, wherein the light-emitting means is disposed at the mounting bracket.

The refrigerator according to claim 19, wherein the light-emitting means is
disposed at an exterior member accommodating portion which allows the

exterior member to be accommodated in the mounting bracket.
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