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(57) Abstract: Disclosed is a refrigerator.
The refrigerator includes a cabinet having a
storage compartment, a first door pivotably

- installed to the cabinet, the first door being

configured to open or close one side of the
storage compartment, a second door pivot-
ably installed to the cabinet, the second door
being configured to open or close a remain-
ing side of the storage compartment, the
second door having a pillar configured to be
rotated so as to come into contact with the
first door, a first link device [200] provided
outside of the storage compartment, the first
link device [200] being operated in contact
with the first door and the second door at a
top of the cabinet, and a second link device
[300] configured to be operated by the first
link device [200], the second link device
[300] serving to rotate the pillar.
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Description

Title of Invention: REFRIGERATOR
Technical Field

The present invention relates to a refrigerator and, more particularly, to a refrigerator
having improved convenience of use, the refrigerator being a dual door type re-
frigerator in which two doors are used to open a single storage compartment.
Background Art

Generally, a refrigerator is an apparatus that may keep food fresh for a certain
duration by cooling a storage compartment (e.g. a freezing compartment or a re-
frigerating compartment) while repeating a refrigeration cycle.

The refrigerator includes a compressor, which compresses refrigerant, circulating
through a refrigeration cycle, into high-temperature and high-pressure refrigerant. The
refrigerant compressed in the compressor cools air while passing through a heat
exchanger, and the cooled air is supplied to the freezing compartment or the re-
frigerating compartment.

The refrigerator has a configuration in which the freezing compartment is at the
upper side and the refrigerating compartment is at the lower side. A side by side type
refrigerator may be configured such that the freezing compartment and the re-
frigerating compartment are arranged on the left and right sides, respectively, so as to
be adjacent to each other.

In addition, there is another type of refrigerator in which a single storage com-
partment, provided in the upper or lower region of the refrigerator, may be opened by
two doors, which are arranged side by side.

In the case where two doors are arranged side by side to open or close a single
storage compartment, a pillar is installed on one of the two doors. The pillar is
provided only at one of the two doors and is configured to come into contact with the
two doors when the two doors close the storage compartment, thereby functioning to
improve the sealing efficiency of the storage compartment.

According to the related art, generally, in order to rotate the pillar, a configuration
including a protrusion and a guide groove is formed in an inner case of the refrigerator
so as to guide the rotation of the pillar.

With the related art, therefore, a user suffers from inconvenience when using the
storage compartment because the configuration for guiding the rotation of the pillar
needs to be formed so as to protrude downward from the top of the inner case.

In addition, in the state in which the door provided with the pillar hermetically seals

the storage compartment, the pillar is unfolded away from the corresponding door, and
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may block the path along which a drawer installed in the refrigerator moves.
Therefore, when two drawers are installed parallel to each other, it is necessary to

provide the two drawers with different widths.
In addition, it is necessary to form a basket installed on the door such that a corner of

the basket defines a gently curved surface so as not to come into contact with the
unfolded pillar when the basket is rotated along with the door. This may problem-

atically cause a reduction in the storage capacity of the basket.
Disclosure of Invention

Technical Problem

Therefore, the present invention has been made in view of the above problems, and it
is an object of the present invention to provide a refrigerator having improved con-
venience of use, the refrigerator being a dual door type refrigerator in which two doors

are used to open a single storage compartment.

Solution to Problem

In accordance with one aspect of the present invention, the above and other objects
can be accomplished by the provision of a refrigerator including a cabinet having a
storage compartment, a first door pivotably installed to the cabinet, the first door being
configured to open or close one side of the storage compartment, a second door
pivotably installed to the cabinet, the second door being configured to open or close a
remaining side of the storage compartment, the second door having a pillar configured
to be rotated so as to come into contact with the first door, a first link device provided
outside of the storage compartment, the first link device being operated in contact with
the first door and the second door at a top of the cabinet, and a second link device
configured to be operated by the first link device, the second link device serving to
rotate the pillar.

The first link device may include a housing coupled to the top of the cabinet, and the
housing may be located outside of the storage compartment, which is closed by the
first door and the second door, cold air not being supplied to an inside of the housing.

The first link device may further include a first bar configured to be pushed by the
first door, a second bar configured to be pushed by the second door, and a rotation gear
engaged and rotated between the first bar and the second bar.

When any one of the first bar or the second bar is moved in a rearward direction of
the cabinet, the remaining one thereof may be moved in a forward direction of the
cabinet.

The first bar and the second bar may respectively include accommodation regions, in
which part of the rotation gear is accommodated, and the rotation gear may be placed

in the accommodation regions so as to overlap the first bar and the second bar.
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The first bar and the second bar may be located lower than a maximum height of the
first door and the second door.

The second link device may include a first link member configured to be pushed and
operated by the first link device, a second link member configured to rotate the pillar,
and a transmission member configured to transmit an operation of the first link
member to the second link member.

The second link device may further include an elastic member configured to
elastically support the first link member so that the first link member is moved in a
rearward direction of the cabinet when external force applied to the first link member
is removed.

When any one of the first link member or the second link member is moved in a
rearward direction of the cabinet, a remaining one thereof may be moved in a forward
direction of the cabinet.

The transmission member may include a first rotator configured to be engaged with
and rotated by the first link member, a second rotator configured to be engaged with
and rotated by the second link member, and a connection bar configured to connect the
first rotator and the second rotator to each other.

The first rotator may be located outside a region defined by a gasket, which is located
between the door and the cabinet, and the second rotator may be located inside the
region defined by the gasket, which is located between the door and the cabinet.

The connection bar may vertically extend so that installation heights of the first
rotator and the second rotator are different from each other.

The second link member may include a first connector configured to be engaged with
and moved by the transmission member, and a second connector having one end
rotatably connected to the first connector and a remaining end rotatably connected to
the pillar.

The first connector may include a first extending portion configured to extend in a
rearward direction of the cabinet, and a second extending portion configured to extend
toward the first door at a prescribed angle in relation to the first extending portion.

The first connector may be linearly moved so as to maintain a constant distance
between the second extending portion and the first door.

The second connector may include a first connecting portion connected to the second
extending portion, and a second connecting portion bent from the first connecting
portion at a prescribed angle.

The second connector may simultaneously perform linear movement and rotation
when the first connector is linearly moved.

A connection portion of the first connecting portion and the second extending portion

may be linearly moved when the first connector is linearly moved.
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A connection portion of the second connecting portion and the pillar may be rotated

when the first connector is linearly moved.
The second connecting portion may have the same rotation direction as a rotation

direction of the pillar.

The first connecting portion may have a longer length than a length of the second
connecting portion.

The refrigerator may further include a rotation assistance device installed to a
rotating shaft configured to rotate the pillar, the rotation assistance device serving to
assist rotation of the pillar.

The rotation assistance device may include a first cam supported by an elastic
member, the first cam being rotated along with the pillar, and a second cam engaged
with the first cam.

The second cam may include a first slope, and the first cam may include a protrusion,
whereby the pillar may be rotated in a direction in which the pillar is unfolded when
the protrusion is rotated along the first slope.

The second cam may include a second slope, and the first cam may include a
protrusion, whereby the pillar may be rotated in a direction in which the pillar is folded
when the protrusion is rotated along the second slope.

The pillar may be operated so as to be unfolded when the first door and the second
door are changed in state so as to close the storage compartment.

In a state in which the first door and the second door close the storage compartment,
the pillar may be rotated so as to be folded in relation to the second door when any one
of the first door and the second door is rotated to open the storage compartment.

The refrigerator may further include a first drawer located on a side of the first door,
and a second drawer located on a side of the second door, and the first drawer and the
second drawer may have the same width.

The first drawer and the second drawer may be arranged in the same horizontal
plane, and the first drawer and the second drawer may be configured so as to be pulled
outward independently of each other.

The first door and the second door may have the same width.

Advantageous Effects of Invention

In accordance with the present invention, because a structure to rotate a pillar does
not protrude into a storage compartment, the capacity of the storage compartment may
be increased, and user inconvenience owing to any protruding structure may be
eliminated.

In addition, because the pillar is not unfolded in the state in which only a door

provided with the pillar closes the storage compartment and an opposite door opens the
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storage compartment, a drawer installed on the side of the opposite door is not caught
by the pillar when the drawer is pulled out. This may allow a pair of drawers installed

on opposite sides to have the same width.
In addition, because the pillar is not unfolded in the state in which only the door

provided with the pillar closes the storage compartment and the opposite door opens
the storage compartment, a basket installed on the opposite door is not caught by the
pillar when the opposite door is rotated. Accordingly, the basket may be formed to
have an angled corner, and thus the storage capacity of the basket may be increased.
Brief Description of Drawings

The accompanying drawings, which are included to provide a further understanding
of the invention, illustrate embodiments of the invention and together with the de-
scription serve to explain the principle of the invention.

In the drawings:

FIG. 1 is a front view illustrating a refrigerator in accordance with an embodiment of
the present invention;

FIG. 2 is a view illustrating the closed state of a first door and a second door in ac-
cordance with the embodiment;

FIG. 3 is a view illustrating the state of a pillar in FIG. 2;

FIG. 4 is a view illustrating major components of FIG. 3;

FIG. 5 is a view illustrating the rotation of the pillar;

FIG. 6 is a view illustrating the open state of the first door in accordance with the
embodiment;

FIG. 7 is a view illustrating the state of the pillar in FIG. 6;

FIG. 8 is a view illustrating the open state of the second door in accordance with the
embodiment;

FIG. 9 is a view illustrating the state of the pillar in FIG. §; and

FIG. 10 is a view illustrating a rotation assistance device to assist the rotation of the
pillar.

Best Mode for Carrying out the Invention

Hereinafter, exemplary embodiments of the present invention will be described in
detail with reference to the accompanying drawings in order to concretely realize the
objects as set forth above.

In the drawings, the sizes or shapes of components may be exaggerated to emphasize
more clearly the explanation in the drawings and for convenience. In addition, the
terms, which are specially defined in consideration of the configuration and operations
of the present invention, may be replaced by other terms based on intensions of users

and operators or customs. The meanings of these terms should be construed based on



WO 2016/117944 PCT/KR2016/000659

[59]

[60]

[61]
[62]

[63]

[64]

[65]

[66]

[67]

the whole content of this specification.

FIG. 1 is a front view illustrating a refrigerator in accordance with an embodiment of
the present invention.

Referring to FIG. 1, the refrigerator in accordance with the embodiment includes a
cabinet 1, which defines the external appearance of the refrigerator.

The cabinet 1 has a storage compartment 2 in which food may be stored.

The external appearance of the storage compartment 2 may be defined by an inner
case 10, which is provided inside the cabinet 1. The inner case 10 may include a top
wall 12 and a bottom wall 14, which form the inner surface of the storage compartment
2. The front side of the storage compartment 2 may be open, so as to allow a user to
access the storage compartment 2 through the front side of the storage compartment 2.

The cabinet 1 is provided at the front side thereof with a first door 20 and a second
door 40. The first door 20 is pivotably installed to the cabinet 1 and serves to open or
close one side of the storage compartment 2, and the second door 40 is pivotably
installed to the cabinet 1 and serves to open or close a remaining side of the storage
compartment 2. Here, the storage compartment 2 may be wholly closed when both the
first door 20 and the second door 40 close the front side of the storage compartment 2.

The second door 40 may be provided with a pillar 100, which is rotated so as to come
into contact with the first door 20. The pillar 100 may generally have a rectangular
shape and may be coupled to the second door 40 so as to be rotatable relative to the
second door 40.

The pillar 100 has a shorter length than the distance between the top wall 12 and the
bottom wall 14 of the inner case 10, so as not to come into contact with the top wall 12
and the bottom wall 14. That is, even if the second door 40 is rotated and closes the
storage compartment 2, the pillar 100 does not come into contact with both the top wall
12 and the bottom wall 14. Each of the top wall 12 and the bottom wall 14 may define
a single plane owing to the structural shape of the inner case 10, i.e. because no con-
stituent element configured to limit the rotation of the pillar 100 is arranged on the top
wall 12 or the bottom wall 14.

The first door 20 may have a door dike 22, which defines the external appearance of
the rear side of the first door 20. In addition, the second door 40 may have a door dike
42, which defines the external appearance of the rear side of the second door 40.

Baskets 44 and 24 may be installed to the respective door dikes 42 and 22 and may
be configured to store various shapes of food therein. Here, in the case of the basket
24, which is provided at the first door 20, which is not provided with the pillar 100, the
corner thereof may have an angular shape because the basket 24 does not interfere with
the pillar 100 when the first door 20 is rotated. Therefore, the amount of food to be

stored in the basket 24 may be increased compared to the case where the basket 24 has
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a rounded corner.

The storage compartment 2 may include a first drawer 34 located on the side of the
first door 20 and a second drawer 32 located on the side of the second door 40. Here,
the first drawer 34 and the second drawer 32 may be disposed in the same horizontal
plane. That is, the first drawer 34 and the second drawer 32 may be arranged on the left
and right sides respectively at the same height within the storage compartment 2. The
first drawer 34 and the second drawer 32 may be pulled outward independently of each
other.

The first drawer 34 and the second drawer 32 may have the same width. That is, the
first drawer 34 and the second drawer 32 may have the same storage capacity, and may
be replaced with each other. When the first drawer 34 and the second drawer 32 have
different widths, and thus have different shapes, the two drawers need to be differently
fabricated, which may increase manufacturing costs. On the other hand, when the two
drawers have the same shape, this is advantageous in terms of a reduction in manu-
facturing costs.

In the embodiment of the present invention, the function described above may be im-
plemented because the pillar 100 is not located in the path along which the first drawer
34 is pulled outward when the first door 20 is opened and the first drawer 34 is pulled
outward in the state in which the second door 40 closes the storage compartment 2.
The reason why the pillar 100 is not located in the path will be described later with
reference to other drawings.

Meanwhile, in the embodiment of the present invention, the first door 20 and the
second door 40 may be the same width. Thus, the first door 20 and the second door 40
may share some of the production processes thereof, which may reduce the production
costs of the doors. The reason for this will be described later with reference to other
drawings.

In particular, no constituent elements for operating the pillar 100 are provided on the
top wall 12 or on the bottom wall 14 of the inner case 10. As such, because the pillar
100 may extend lengthwise between the top wall 12 and the bottom wall 14, the
contact area between the first door 20, the second door 40, and the pillar 100 may be
increased. Because the pillar 100 has an increased length compared to the related art,
the efficiency with which the storage compartment 2 is hermetically sealed by the
pillar 100 may be improved. Accordingly, the inner case 10 is not provided with any
inwardly protruding parts, which may prevent sanitary problems caused when im-
purities such as, for example, food or dust, become adhered to the protruding parts.

In the present embodiment, a first link device 200 is provided at the outside of the
storage compartment 2 and is configured to be operated in contact with the first door
20 and the second door 40 at the top of the cabinet 1.
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The first link device 200 may include a housing 210, which defines the external ap-
pearance of the first link device 200, and a first bar 220 and a second bar 230, which
are pushed into or pulled out of the housing 210. The housing 210 may be coupled to
the top of the cabinet 1 so as to be pushed by coming into contact with corner portions
of the first door 20 and the second door 40.

At this time, because the housing 210 is separated from the storage compartment 2,
rather than being connected thereto, cold air supplied to the storage compartment 2
does not move into the housing 210. Thus, the housing 210 does not need to be
thermally insulated using an insulating material, or does not need to have a her-
metically sealed configuration in order to prevent cold air from moving outward. That
is, the housing 210 is a structure that is located outside of the storage compartment 2,
which is closed by the first door 20 and the second door 40.

The internal configuration of the storage compartment 2 is not complicated by the
housing 210 because the housing 210 is not installed inside the storage compartment 2.
Thus, it is possible to prevent impurities such as, for example, food from being
jammed inside the storage compartment 2.

In addition, because the housing 210 is installed outside of the cabinet 1, constituent
elements thereof may be easily replaced by an operator in the case of failures thereof.

In addition, the second door 40 may be provided with a second link device 300,
which is operated by the first link device 200 and serves to rotate the pillar 100. Here,
one side of the second link device 300 may be partially exposed from a corner portion
of the second door 40, and thus may be pushed by the second bar 230. Meanwhile, the
other side of the second link device 300 may be connected to the pillar 100 so as to
allow the pillar 100 to be rotated according to the operation of the second bar 230.

FIG. 2 is a view illustrating the closed state of the first door and the second door in
accordance with the embodiment, FIG. 3 is a view illustrating the state of the pillar in
FIG. 2, FIG. 4 is a view illustrating major components of FIG. 3, and FIG. 5 is a view
illustrating the rotation of the pillar.

As illustrated in FIGs. 2 and 3, the first link device 200 may include the first bar 220,
which is pushed by the first door 20, the second bar 230, which is pushed by the
second door 40, and a rotation gear 240 rotatably engaged between the first bar 220
and the second bar 230.

That is, the first bar 220 and the second bar 230 are movably coupled to teeth of the
rotation gear 240 interposed therebetween. As such, when any one of the first bar 220
and the second bar 230 is moved in the rearward direction of the cabinet 1, the other
one of the first bar 220 and the second bar 230 is moved in the forward direction of the
cabinet 1.

The first bar 220 and the second bar 230 have accommodation regions 222 and 234
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respectively, in which part of the rotation gear 240 is accommodated. The rotation gear
240 may be placed in the accommodation regions 222 and 234 so as to overlap the first
bar 220 and the second bar 230 respectively. As such, the space in which the first bar
220, the second bar 230, and the rotation gear 240 are installed may be reduced
because the first bar 220, the second bar 230, and the rotation gear 240 overlap each
other.

In addition, the coupling force between the first bar 220, the second bar 230, and the
rotation gear 240 may be increased because the top and bottom of the rotation gear 240
are surrounded by the top and bottom surfaces of the accommodation regions 222 and
234.

As exemplarily illustrated in FIG. 3, the first bar 220 and the second bar 230 are
located lower than the maximum height of the first door 20 and the second door 40.
This is because the first bar 220 and the second bar 230 need to be pushed by the first
door 20 and the second door 40 respectively. Meanwhile, the first bar 220 and the
second bar 230 are installed in the space into which no cold air is supplied from the
storage compartment 2.

The second link device 300 includes a first link member 310, which is pushed and
operated by the first link device 200, a second link member 330, which is configured to
rotate the pillar 100, and a transmission member 380, which transmits the operation of
the first link member 310 to the second link member 330.

The second link device 300 includes an elastic member 370, which elastically
supports the first link member 310 so that the first link member 310 is moved in the
rearward direction of the cabinet 1 when external force applied to the first link member
310 is removed. At this time, the first link member 310 may be inserted into a guide
groove, and the elastic member 370 may be provided in one end of the guide groove.

When the first link member 310 is moved in the forward direction of the cabinet 1,
the elastic member 370 is compressed. On the other hand, when the first link member
310 is moved in the rearward direction of the cabinet 1, the elastic member 370 may be
tensioned.

At this time, the first link member 310 and the second link member 330 may be
installed at different heights.

The transmission member 380 may include a first rotator 382, which is engaged with
and rotated by the first link member 310, a second rotator 390, which is engaged with
and rotated by the second link member 330, and a connection bar 386, which connects
the first rotator 382 and the second rotator 390 to each other.

The first rotator 382 and the second rotator 390 may take the form of rotation gears
having teeth, and the connection bar 386 may connect rotating shafts of the first rotator
382 and the second rotator 390 to each other so that the rotation of the first rotator 382
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is transmitted to the second rotator 390. In particular, as the first rotator 382 and the
second rotator 390 are engaged with the connection bar 386 without the risk of
spinning within no traction, the rotation of the first rotator 382 may be directly
transmitted to the second rotator 390.

Accordingly, when any one of the first link member 310 and the second link member
330 is moved in the rearward direction of the cabinet 1, the other one of the first link
member 310 and the second link member 330 may be moved in the forward direction
of the cabinet 1.

Meanwhile, the connection bar 386 vertically extends so that the first rotator 382 and
the second rotator 390 are installed at different heights. As such, the first rotator 382 is
located higher than the second rotator 390, and the first link member 310 is located
higher than the second link member 330.

The first rotator 382 may be located outside a region defined by a gasket 46, which is
located between the second door 40 and the cabinet 1, and the second rotator 390 may
be located inside the region defined by the gasket 46 located between the second door
40 and the cabinet 1.

The gasket 46 comes into contact with the pillar 100 or the cabinet 1 so as to allow
the storage compartment 2 to be hermetically sealed when the first door 20 and the
second door 40 close the storage compartment 2. The gasket 46 is disposed in a
rectangular form along the peripheral contour of the corners of the second door 40. As
such, the inside of a rectangle and the outside of the rectangle may be partitioned from
each other by the gasket 46. The inside of the rectangle, defined by the gasket 46, may
mean the space in the storage compartment 2 in which cold air is distributed.

The first link member 310 and the second link member 330 may be arranged to
overlap each other when viewed from the top side because the first rotator 382 and the
second rotator 390 may have a height difference therebetween owing to the connection
bar 386. As such, the front-and-rear space required to install the first link member 310
and the second link member 330 may be reduced. In addition, the thickness of the in-
sulating material of the second door 40 may be reduced because the first link member
310 and the second link member 330 are installed so as to overlap each other.

The first link member 310 may have teeth corresponding to the teeth of the first
rotator 382 so as to be engaged with the first rotator 382.

As exemplarily illustrated in FIGs. 4 and 5, the second link member 330 may include
a first connector 340, which is engaged with and moved by the transmission member
380, and a second connector 350, which is rotatably connected at one end thereof to
the first connector 340 and is also rotatably connected at a remaining end thereof to the
pillar 100.

The first connector 340 may include a first extending portion 342, which extends in
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the rearward direction of the cabinet 1, and a second extending portion 344, which
extends toward the first door 20 at a prescribed angle in relation to the first extending
portion 342. Each of the first extending portion 342 and the second extending portion
344 takes the form of an elongated bar. The first extending portion 342 and the second
extending portion 344 constitute a single member so as not to move relative to each
other and to maintain a prescribed angle therebetween.

Owing to the configuration in which the first extending portion 342 and the second
extending portion 344 are arranged at a prescribed angle, the pillar 100 may be easily
rotated by force transmitted from the first link member 310. Assuming that the first
link member 310 is shaped to extend only in the longitudinal direction thereof, it is
difficult to cause the pillar 100 to be rotated by the first link member 310.

The second connector 350 may include a first connecting portion 352, which is
connected to the second extending portion 344, and a second connecting portion 354,
which is bent from the first connecting portion 352 at a prescribed angle. Each of the
first connecting portion 352 and the second connecting portion 354 takes the form of
an elongated bar. The first connecting portion 352 and the second connecting portion
354 constitute a single member so as not to move relative to each other and to maintain
a prescribed angle therebetween.

At this time, the first connecting portion 352 may be longer than the second
connecting portion 354. The pillar 100 may attain a path for easy rotation thereof
because the first connecting portion 352 is longer than the second connecting portion
354.

Owing to the configuration in which the first connecting portion 352 and the second
connecting portion 354 are arranged at a prescribed angle, the second link member 330
may be operated without interference from other members of the refrigerator. The
coupling portion of the second link member 330 and the pillar 100 needs to be rotated
in order to ensure that the second link member 330 rotates the pillar 100. Therefore, it
is necessary to consider the technical problem whereby interference from other
members may occur.

As exemplarily illustrated in FIG. 5, when the first connector 340 is moved in the
rearward direction of the cabinet 1 (i.e. in the upward direction in FIG. 5), the first
extending portion 342 and the second extending portion 344 are moved together in the
rearward direction of the cabinet 1.

That is, the first connector 340 is linearly moved in the forward direction or in the
rearward direction of the cabinet 1. Through this linear movement of the first
connector 340, the distance between the second extending portion 344 and the first
door 20 is equally maintained. On the other hand, when the first connector 340 is

linearly moved, the second extending portion 344 is moved away from the second door
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[105] At this time, the first connecting portion 352, which is connected to the second
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[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

extending portion 344, is linearly moved in the rearward direction of the cabinet 1 by
the same distance as the linear movement of the second extending portion 344. That is,
when the first connector 340 is linearly moved, the connection portion of the first
connecting portion 352 and the second extending portion 344 is linearly moved.

On the other hand, when the first connector 340 is linearly moved, the connection
portion of the second connecting portion 354 and the pillar 100 is rotated. In addition,
the pillar 100 is rotated about the rotation axis thereof because the connection portion
of the second connecting portion 354 and the pillar 100 is rotatable. The pillar 100 may
be rotatably provided on a pillar coupling portion 48, which is provided at one side of
the door dike 42. As such, the pillar coupling portion 48 may provide the axis of
rotation of the pillar 100, and the rotation of the pillar 100 about the axis of rotation
may be guided such that the connection portion of the second connecting portion 354
and the pillar 100 is located far away from the axis of rotation.

At this time, the second connecting portion 354 is rotated in the same direction as the
pillar 100.

When the first connector 340 is linearly moved, the second connector 350 simul-
taneously performs linear movement and rotation. Therefore, the pillar 100 may be
rotated when the first connector 340 is linearly moved.

The state in which the storage compartment 2 is closed by the first door 20 and the
second door 40 will be described below with reference to FIGs. 2 and 3.

In the state in which both the first door 20 and the second door 40 close the storage
compartment 2, the first door 20 pushes the first bar 220 and the second door 40
pushes the second bar 230.

At this time, the first door 20, which pushes the first bar 220, is not easily deformed,
and therefore pushes the first bar 220 with relatively strong force.

On the other hand, in relation to the second door 40, the second bar 230 is pushed by
the first link member 310 installed to the second door 40, rather than the second door
40. Because one end of the second bar 230 is supported by the elastic member 370, the
elastic member 370 may be compressed.

Because the first bar 220 is pushed by the first door 20 and the second bar 230 is
moved in the forward direction of the cabinet 1 as the rotation gear 240 is rotated, the
first link member 310 is moved in the forward direction of the cabinet 1 while com-
pressing the elastic member 370.

Meanwhile, as the first link member 310 is moved in the forward direction of the
cabinet 1, the first link member 310 may rotate the first rotator 382. At this time, the

second rotator 390, which is connected to the first rotator 382 via the connection bar
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386, is also rotated.

Accordingly, the second link member 330, which is engaged with the second rotator
390, may be moved in the rearward direction of the cabinet 1. Thereby, because the
first connector 340 and the second connector 350 are moved rearward, the pillar 100
may be unfolded so as to come into contact with the first door 20 and the second door
40 as exemplarily illustrated in FIG. 3.

FIG. 6 is a view illustrating the open state of the first door in accordance with the
embodiment, and FIG. 7 is a view illustrating the state of the pillar in FIG. 6.

Referring to FIGs. 6 and 7, the second door 40 closes the storage compartment 2 and
the first door 20 opens the storage compartment 2.

At this time, the pillar 100 is in the folded state, rather than being unfolded toward
the first door 20. Thus, the pillar 100 is not located in the movement path of the drawer
located on the side of the first door 20 when the drawer is pulled outward. Ac-
cordingly, because the pillar 100 does not cover the drawer located on the side of the
first door 20 when the drawer is pulled outward, the drawer located on the side of the
first door 20 may have an increased width.

In addition, the basket provided on the rear side of the first door 20 may have an
angular shape. This is because, although the basket located on the rear side of the first
door 20 may catch on the pillar 100 when the first door 20 is rotated, in the present em-
bodiment, the pillar 100 is not located in the path along which the basket located on the
rear side of the first door 20 is rotated, but is folded toward the second door 40. Ac-
cordingly, the basket located on the rear side of the first door 20 may have an increased
storage capacity.

The first door 20 does not push the first bar 220. Thus, the first link member 310 is
moved in the rearward direction of the cabinet 1 because the elastic member 370
provided at the first link member 310 tends to return to its original shape.

The first link member 310 moves the second bar 230 in the rearward direction of the
cabinet 1, and the first bar 220 is moved in the forward direction of the cabinet 1 by the
rotation gear 240.

Because the first link member 310 is moved in the rearward direction of the cabinet
1, the first rotator 382 is rotated counterclockwise, and the second rotator 390 is also
rotated counterclockwise. As such, as the second link member 330 is moved in the
forward direction of the cabinet 1, the second link member 330 pulls the pillar 100 in
the forward direction of the cabinet 1, whereby the pillar 100 may be rotated so as to
be folded.

Meanwhile, to allow the second door 40 to continuously close the storage com-
partment 2 while coming into contact with the cabinet 1, the restoration force of the

elastic member 370 may be smaller than the restoration force by which the contact



14

WO 2016/117944 PCT/KR2016/000659

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

between the second door 40 and the cabinet 1 is released. The reason for this is that,
when the restoration force (tension) of the elastic member 370 is too great to keep the
second door 40 adjacent to the cabinet 1, the second door 40 may not be kept in contact
with the cabinet 1, and the storage compartment 2 may not be closed by the second
door 40.

FIG. 8 is a view illustrating the open state of the second door in accordance with the
embodiment, and FIG. 9 is a view illustrating the state of the pillar in FIG. 8.

Referring to FIGs. 8 and 9, to allow the second door 40 to be opened in the state in
which the first door 20 closes the storage compartment 2, the pillar 100 needs to be in
the folded state. Otherwise, the pillar 100 may be caught by the first door 20, thus
preventing the second door 40 from being opened.

At this time, when the second door 40 is rotated, the first link member 310 may be
moved in the rearward direction of the cabinet 1 by the elastic member 370 because
there is no constituent element, such as the second bar 230 that pushes the first link
member 310.

Accordingly, the pillar 100 may be folded according to the same principle illustrated
in FIGs. 6 and 7. Thus, a detailed description of the related content will be omitted
hereinafter.

FIG. 10 is a view illustrating a rotation assistance device to assist the rotation of the
pillar.

When the first door 20 and the second door 40 close the storage compartment 2, the
pillar 100 needs to come into contact with the first door 20 and the second door 40, in
order to keep the storage compartment 2 hermetically sealed. In addition, when the
pillar 100 is pushed toward the first door 20 and the second door 40 as force is con-
tinuously transmitted to the pillar 100 in a given direction, the pillar 100 has a reduced
risk of generating noise owing to slight shaking of the first door 20 or the second door
40. Therefore, the pillar 100 may continuously receive force in the direction in which
the pillar 100 is unfolded while being unfolded.

In the present embodiment, the rotation assistance device may be installed to a
rotating shaft about which the pillar 100 is rotated. The rotation assistance device
serves to assist the pillar 100 in being rotated to the unfolded state thereof. To this end,
the rotation assistance device is adapted to continuously apply force to the pillar 100
such that the pillar 100 is moved to the unfolded state thereof.

In addition, in the state in which any one of the first door 20 and the second door 40
is rotated in order to open the storage compartment 2, the pillar 100 needs to be kept
folded. At this time, the force by which the pillar 100 is folded needs to be con-
tinuously applied to the pillar 100, which prevents the generation of vibrations or noise

caused when the second door 40 is rotated.
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In the present embodiment, the rotation assistance device, designated by reference
numeral 400, provides a configuration to keep the pillar 100 folded.

The rotation assistance device 400 includes a first cam 410, which is supported by an
elastic member and is rotated along with the pillar 100, and a second cam 430, which is
engaged with the first cam 410.

The second cam 430 has a first slope 423 formed on one side of an upwardly facing
surface thereof, and a second slope 434 at the opposite side of the first slope 423.

At this time, the first slope 432 and the second slope 434 may abut each other, and
the contact portion of the first slope 432 and the second slope 434 may protrude
upward further than the remaining portion. That is, the overall shape of the first slope
432 and the second slope 434 may resemble a mountain.

In addition, the first cam 410 is formed with a protrusion 412, which is configured to
come into contact with the first slope 432 or the second slope 434 so that the
movement of the protrusion 412 is guided by the first slope 432 or the second slope
434. At this time, the protrusion 412 may be generally shaped such that the central
portion thereof protrudes downward and such that the height thereof gradually
increases at opposite ends thereof.

The first cam 410 may be coupled to the pillar 100 so as to rotate in the same manner
as the pillar 100 without the risk of spinning with no traction.

Accordingly, in the case where the protrusion 412 is present between the first slope
432 and the second slope 434, the protrusion 412 is guided along the first slope 432 or
the second slope 434, thus guiding the rotation of the pillar 100.

With the rotation assistance device 400, the pillar 100 continuously receives force in
the direction in which the pillar 100 is unfolded toward the first door 20 and the second
door 40, or in the direction in which the pillar 100 is folded.

Meanwhile, when external force is applied to rotate the pillar 100, the protrusion 412
of the first cam 410 may be moved along any one of the first slope 432 and the second
slope 434 of the second cam 430.

That is, when external force is applied to rotate the pillar 100, an elastic member 420
may be temporarily compressed because the protrusion 412 is moved along the first
slope 432 or the second slope 434. Thereby, the first cam 410 may be moved upward
so as to become far away from the second cam 430.

When the protrusion 412 is rotated so as to become closer to either one of the
adjacent portions of the first slope 432 and the second slope 434 than to the other one,
the protrusion 412 is moved downward along the first slope 432 or the second slope
434.

That is, the pillar 100 is rotated when the protrusion 412 is rotated along the first
slope 432 or the second slope 434. The pillar 100 may receive supplementary rotation
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force from the elastic member 420, which elastically supports the pillar 100.
In addition, once the protrusion 412 has been sufficiently guided along the first slope

432 or has been sufficiently guided along the second slope 434, the pillar 100 is no
longer rotated unless external force sufficient to compress the elastic member 420 is
applied.

Accordingly, the pillar 100 may be kept folded or unfolded by the rotation assistance
device 400.

In particular, in the state in which the first door 20 is closed and only the second door
40 is opened, the second bar 230 does not push the second link device 300. The elastic
member 370 is tensioned to the original state thereof as the external force applied
thereto is removed. At this time, the elastic member 370 compresses part of the elastic
member 420 while returning to the original state thereof, thereby changing the pillar
100 into the folded state. That is, the force required to tension the elastic member 370
from the compressed state to the original state may be greater than the force required to
compress the elastic member 420.

Likewise, in the state in which the second door 40 is closed and only the first door 20
is opened, the second bar 230 does not push the second link device 300 with sufficient
force. This is because the first bar 220 cannot prevent the movement of the second bar
230 because there is no constituent element for preventing the movement of the first
bar 220. The elastic member 370 is tensioned to the original state thereof because no
sufficient external force is applied to the elastic member 370. At this time, the elastic
member 370 compresses part of the elastic member 420 while returning to the original
state thereof, thereby changing the pillar 100 to the folded state. That is, the force
required to tension the elastic member 370 from the compressed state to the original
state may be greater than force required to compress the elastic member 420.

The present invention is not limited to the embodiments described above, various
other alterations of the embodiments are possible by those skilled in the part as can be
appreciated from the accompanying claims, and these alterations fall within the scope
of the present invention.

Mode for the Invention

As described above, a related description has sufficiently been discussed in the above

“Best Mode” for implementation of the present invention.
Industrial Applicability
As described above, the present invention may be wholly or partially applied to a re-

frigerator.
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Claims

A refrigerator comprising:

a cabinet having a storage compartment;

a first door pivotably installed to the cabinet, the first door being
configured to open or close one side of the storage compartment;

a second door pivotably installed to the cabinet, the second door being
configured to open or close a remaining side of the storage com-
partment, the second door having a pillar configured to be rotated so as
to come into contact with the first door;

a first link device provided outside of the storage compartment, the first
link device being operated in contact with the first door and the second
door at a top of the cabinet; and

a second link device configured to be operated by the first link device,
the second link device serving to rotate the pillar.

The refrigerator according to claim 1, wherein the first link device
includes a housing coupled to the top of the cabinet, and

wherein the housing is located outside of the storage compartment,
which is closed by the first door and the second door, cold air not being
supplied to an inside of the housing.

The refrigerator according to claim 2, wherein the first link device
further includes:

a first bar configured to be pushed by the first door;

a second bar configured to be pushed by the second door; and

a rotation gear engaged and rotated between the first bar and the second
bar.

The refrigerator according to claim 3, wherein, when any one of the
first bar or the second bar is moved in a rearward direction of the
cabinet, the remaining one thereof is moved in a forward direction of
the cabinet.

The refrigerator according to claim 3, wherein the first bar and the
second bar respectively include accommodation regions, in which part
of the rotation gear is accommodated, and

wherein the rotation gear is placed in the accommodation regions so as
to overlap the first bar and the second bar.

The refrigerator according to claim 3, wherein the first bar and the
second bar are located lower than a maximum height of the first door

and the second door.
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The refrigerator according to claim 1, wherein the second link device
includes:

a first link member configured to be pushed and operated by the first
link device;

a second link member configured to rotate the pillar; and

a transmission member configured to transmit an operation of the first
link member to the second link member.

The refrigerator according to claim 7, wherein the second link device
further includes an elastic member configured to elastically support the
first link member so that the first link member is moved in a rearward
direction of the cabinet when external force applied to the first link
member is removed.

The refrigerator according to claim 7, wherein, when any one of the
first link member or the second link member is moved in a rearward
direction of the cabinet, a remaining one thereof is moved in a forward
direction of the cabinet.

The refrigerator according to claim 7, wherein the transmission
member includes:

a first rotator configured to be engaged with and rotated by the first link
member;

a second rotator configured to be engaged with and rotated by the
second link member; and

a connection bar configured to connect the first rotator and the second
rotator to each other.

The refrigerator according to claim 10, wherein the first rotator is
located outside a region defined by a gasket, which is located between
the door and the cabinet, and

wherein the second rotator is located inside the region defined by the
gasket, which is located between the door and the cabinet.

The refrigerator according to claim 11, wherein the connection bar
vertically extends so that installation heights of the first rotator and the
second rotator are different from each other.

The refrigerator according to claim 7, wherein the second link member
includes:

a first connector configured to be engaged with and moved by the
transmission member; and

a second connector having one end rotatably connected to the first

connector and a remaining end rotatably connected to the pillar.
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The refrigerator according to claim 13, wherein the first connector
includes:

a first extending portion configured to extend in a rearward direction of
the cabinet; and

a second extending portion configured to extend toward the first door at
a prescribed angle in relation to the first extending portion.

The refrigerator according to claim 14, wherein the first connector is
linearly moved so as to maintain a constant distance between the
second extending portion and the first door.

The refrigerator according to claim 13, wherein the second connector
includes:

a first connecting portion connected to the second extending portion;
and

a second connecting portion bent from the first connecting portion at a
prescribed angle.

The refrigerator according to claim 16, wherein the second connector
simultaneously performs linear movement and rotation when the first
connector is linearly moved.

The refrigerator according to claim 17, wherein a connection portion of
the first connecting portion and the second extending portion is linearly
moved when the first connector is linearly moved.

The refrigerator according to claim 17, wherein a connection portion of
the second connecting portion and the pillar is rotated when the first
connector is linearly moved.

The refrigerator according to claim 19, wherein the second connecting
portion has the same rotation direction as a rotation direction of the
pillar.

The refrigerator according to claim 16, wherein the first connecting
portion has a longer length than a length of the second connecting
portion.

The refrigerator according to claim 1, further comprising a rotation as-
sistance device installed to a rotating shaft configured to rotate the
pillar, the rotation assistance device serving to assist rotation of the
pillar.

The refrigerator according to claim 22, wherein the rotation assistance
device includes:

a first cam supported by an elastic member, the first cam being rotated

along with the pillar; and
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a second cam engaged with the first cam.

[Claim 24] The refrigerator according to claim 23, wherein the second cam
includes a first slope, and the first cam includes a protrusion,
whereby the pillar is rotated in a direction in which the pillar is
unfolded when the protrusion is rotated along the first slope.

[Claim 25] The refrigerator according to claim 23, wherein the second cam
includes a second slope, and the first cam includes a protrusion,
whereby the pillar is rotated in a direction in which the pillar is folded
when the protrusion is rotated along the second slope.

[Claim 26] The refrigerator according to claim 1, wherein the pillar is operated so
as to be unfolded when the first door and the second door are changed
in state so as to close the storage compartment.

[Claim 27] The refrigerator according to claim 1, wherein, in a state in which the
first door and the second door close the storage compartment, the pillar
is rotated so as to be folded in relation to the second door when any one
of the first door and the second door is rotated to open the storage com-
partment.

[Claim 28] The refrigerator according to claim 1, further comprising:

a first drawer located on a side of the first door; and
a second drawer located on a side of the second door,
wherein the first drawer and the second drawer have the same width.

[Claim 29] The refrigerator according to claim 28, wherein the first drawer and the
second drawer are arranged in the same horizontal plane, and
wherein the first drawer and the second drawer are configured so as to
be pulled outward independently of each other.

[Claim 30] The refrigerator according to claim 1, wherein the first door and the

second door have the same width.
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