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1
OPENING DEVICE FOR REFRIGERATOR

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

10

CROSS-REFERENCE TO RELATED
APPLICATIONS

Notice: More than one reissue application has been filed
for the reissue of U.S. Pat. No. 8,398,185. The reissue 15
applications arve: application Ser. No. 14/601,564 filed on
Jan. 21, 2015, which issued as Reissued U.S. Pat. No.
RE47 236, and this application Ser. No. 16/230,255 filed on
Dec. 21, 2018.

This application is an application for broadening reissue 2V
of U.S. Pat. No. 8,398,185 and is a continuation of appli-
cation Ser. No. 14/601,864 filed on Jan. 21, 2015, now
Reissued U.S. Pat. No. RE47,236, which is also an appli-
cation for broadening reissue of U.S. Pat. No. §,398,185,
which claims the benefit of Korean Patent Application No. 23
10-2008-0003319, filed on Jan. 11, 2008 1in the Korean
Intellectual Property Ofhice, the disclosure of which 1is
incorporated herein by reference.

FIELD 30

The present invention relates to a refrigerator, and, more
particularly, to a side-by-side refrigerator having a door
opening device to easily open a door of the side-by-side
refrigerator. 35

DESCRIPTION OF THE RELATED ART

A refrigerator 1s an apparatus which stores food for a long
period of time. The refrigerator includes a refrigeration cycle 40
to supply cool air to a storage compartment in which the
food 1s stored. A door 1s installed on the front surface of a
cabinet forming the storage compartment while one side of
the door 1s hinge-coupled to the cabinet. The cabinet and the
door are formed to have a double panel structure and a 45
thermal 1nsulator 1s disposed between panels to prevent cool
air 1n the storage compartment from being transferred to the
outside.

Generally, 1n a side-by-side refrigerator, an inner space of
the cabinet 1s divided 1nto left and right sections, wherein a 50
freezing compartment 1s formed on the left side and a
cooling compartment 1s formed on the right side. Further,
convenience devices such as a dispenser are provided to
casily take 1ce or water out and a home bar provided to easily
take a beverage bottle out may be mounted on doors. 55

A gasket 1s disposed at an 1inner peripheral portion of the
door (1.e., a portion of the door which meets the cabinet) to
seal between the cabinet and the door when the door 1s
closed. The gasket 1s made of a hollow rubber material and
1s closely contacted to both sides of the cabinet and the door 60
to prevent cool air 1n the storage compartment from leaking,
to the outside.

A user puts or takes food into or out of the storage
compartment by opeming and closing the door. Once the
door 1s opened and closed, outside air 1s introduced 1nto the 65
storage compartment. The introduced outside air 1s gradu-
ally cooled as time goes by, and its specific volume

2

decreases. Accordingly, the storage compartment has an
iner pressure lower than an outer pressure. Thus, when the

user intends to open the door again, there 1s a problem that
the user must open the door against a pressure diflerence,
occasionally, with a considerably large force. Particularly, 1n
the side-by-side refrigerator having heavy doors and large-
capacity storage compartments, the problem becomes more
severe, and a method 1s required to easily open the door.

Further, since a conventional door opening device 1s
installed to protrude from an outer surface of the door, 1n
case ol the side-by-side refrigerator having a small gap
between a left door and a right door, there 1s a problem that
the door opening device cannot be installed 1n the space.
Even though the door opeming device 1s 1nstalled, the door
opening device interferes with an adjacent door, that 1s, the
lett door or the rnight door. Accordingly, there 1s a problem
that 1t 1s very inconvenient to operate the door opening
device. Thus, it 1s necessary to improve the door opening
device such that the door opening device can be applied to
the side-by-side reifrigerator.

SUMMARY

Accordingly, 1t 1s an aspect of the present invention to
solve the above problems. It 1s another aspect of the present
invention to provide a door opening device of a refrigerator,
which 1s also applicable to a side-by-side refrigerator by
changing an installation method of the door opening device.

It 1s another aspect of the present invention to provide a
door opening device of a side-by-side refrigerator, which 1s
casily attachable to and detachable from a door by simpli-
tying the door opening device.

It 1s a further aspect of the ivention to provide a door
opening device ol a side-by-side refrigerator, which 1is
covered to improve the beauty of an external appearance of
a door.

Additional aspects and/or advantages of the invention will
be set forth 1n part in the description which follows and, in
part, will be apparent from the description, or may be
learned by practice of the invention.

The foregoing and/or other aspects of the present mven-
tion may be achieved by providing a door opening device of
a relngerator which includes a cabinet and a door to open
and close a front surface of the cabinet, the door opening
device comprising: a handle which 1s mounted on a front
surface of the door to perform a seesaw motion; and a push
kit which 1s mounted on a side surface of the door to operate
with the handle, wherein a portion on which the handle and
the push kit are mounted 1s formed to be recessed 1n the door.

The door may include a first mounting unit which 1s
formed to be recessed from the front surface of the door to
mount the handle thereon; and a second mounting unit
which 1s formed to be recessed from the side surface of the
door to mount the push kit thereon.

The push kit may include a pushrod which 1s 1n contact
with the handle; and a rod guide which guides the pushrod.
The push kit may include an elastic member which 1s
compressed by the pushrod. The elastic member may
include a compression coil spring. The pushrod may be
formed 1n a step shape. The pushrod may include a guide
groove to be guided by the rod guide, and the rod guide
includes a guide protrusion inserted into the guide groove.
The door opeming device may further include a cover which
1s 1nstalled on the side surface of the door to cover the push
kat.

The foregoing and/or other aspects of the present mnven-
tion may be achieved by providing a door opening device of
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a refrigerator which includes a cabinet and a door to open
and close a front surface of the cabinet, the door opening
device comprising: a push kit which 1s mounted on a side
surface of the door to push the cabinet; and a handle which
1s mounted on a front surface of the door and performs a
seesaw motion to operate with the push kit, wherein the push
kit 1s independently mounted on the door separately from the
handle, and the handle 1s independently mounted on the door
separately from the push kit.

The door may include a second mounting unit to mount
the push kit thereon, and the push kit 1s inserted and coupled
to the second mounting unit. The push kit may include a
protrusion which 1s 1nserted into the second mounting unit,
and the second mounting unit includes a groove to receive

the protrusion. The door may include a support member

which supports the handle to enable a seesaw motion of the
handle, and the handle 1s mserted and coupled to the support
member. The handle may be hinge-coupled with the support
member, the handle includes a hinge hole portion coupled to
the support member, and the support member i1ncludes a
hinge shaft inserted into the hinge hole portion. A torsion

spring may be 1nstalled between the handle and the support
member.

In accordance with a further aspect of the present inven-
tion, there 1s provided a side-by-side refrigerator compris-
ing: a cabinet including left and right storage compartments;
a left door and a right door which open and close the left and
right storage compartments, respectively; and door opening,
devices which are respectively installed on the leit door and
the right door to easily open the left door and the right door,
wherein the door opening devices include handles 1nstalled
on front surfaces of the left door and the right door, and
pushrods 1nstalled on side surfaces of the left door and the
right door to imterwork with the handles, respectively, and
the pushrod installed on the left door and the pushrod
installed on the right door are [arranged diagonally] verti-
cally offset relative to each other.

In the side-by-side refrigerator according to the embodi-
ment of the present imnvention, the door opening devices are
installed to be recessed 1n the doors, thereby improving the
external appearance.

Further, the door opening devices of the side-by-side
reirigerator prevent interference with an adjacent door by
reducing a rotation radius.

Further, 1n the door opening devices of the side-by-side
refrigerator, when the door opening devices are out of order
due to breakage or the like, it 1s very easy to replace and
repair the door opening devices by simplifying the structure.
Thus, 1t 1s very convenmient in use.

Further, in the door opening devices of the side-by-side
refrigerator, the user senses smooth operation due to the use
of the compression coil spring and the torsion spring.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects and advantages of the exem-
plary embodiments of the invention will become apparent
and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accom-
panying drawings, of which:

FIG. 1 illustrates a perspective view showing an external
appearance of a side-by-side refrigerator according to an
embodiment of the present invention;

FI1G. 2 1llustrates a transverse cross-sectional view of door
opening devices according to the embodiment of the present
invention;
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FIG. 3 1llustrates a separated perspective view showing a
state before a push kit 1s 1nstalled on a door according to the

embodiment of the present invention;

FIG. 4 1llustrates an exploded perspective view of the
push kit according to the embodiment of the present inven-
tion;

FIG. 5 1llustrates a separated perspective view showing a
state before a handle 1s installed on the door according to the
embodiment of the present invention;

FIG. 6 1llustrates a transverse cross-sectional view show-
ing a state where the door opening device according to the
embodiment of the present invention 1s installed on the door;
and

FIG. 7 illustrates a transverse cross-sectional view show-
ing a state 1n which the door opening device according to the
present invention 1s installed on the right door and operated.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

Retference will now be made 1n detail to an exemplary
embodiment of the present invention, an example of which
1s 1llustrated 1n the accompanying drawings, wherein like
reference numerals refer to like elements throughout. The
embodiment 1s described below to explain the present inven-
tion by referring to the figures.

Hereinatter, a side-by-side reifrigerator according to an
embodiment of the present mvention will be described 1n
detail with reference to the accompanying drawings.

FIG. 1 1llustrates a perspective view showing an external
appearance of the side-by-side refrigerator according to the
embodiment of the present invention.

As shown 1 FIG. 1, the side-by-side refrigerator accord-
ing to the embodiment of the present mvention mncludes a
cabinet 10. The cabinet 10 includes storage compartments
12 and 13. The storage compartments 12 and 13 are defined
on the opposite left and rnight sides by a vertically extended
intermediate partition wall 11. Two doors 14 and 15 are
installed on the front surface of the cabinet 10 to open and
close the two storage compartments 12 and 13 disposed on
the left and right sides, respectively. The left door 14
includes a left end serving as a fixed end, wherein upper and
lower left end portions are hinge-coupled to the cabinet 10,
and a right end serving as a free end. On the contrary, the
right door 15 includes a right end serving as a fixed end,
wherein upper and lower right end portions are hinge-
coupled to the cabinet 10, and a left end serving as a free
end. Generally, the storage compartment 12 of the left side
1s a Ireezing compartment and the storage compartment 13
of the right side 1s a cooling compartment.

Gaskets 16 are installed at portions of the left door 14 and
the right door 15 which meet the cabinet 10. The gaskets 16
improve a sealing force between the cabinet 10 and the doors
14 and 15 to prevent cool air from flowing out of the storage
compartments 12 and 13. Further, although not shown in the
drawings, magnets are inserted into the gaskets 16 to
improve a sealing force between the cabinet 10 and the doors
14 and 15. As described in the conventional technology, the
storage compartments 12 and 13 have an 1nner pressure that
1s lower than an outer pressure. Accordingly, the side-by-
side refrigerator includes door opening devices 20a and 20b
to easily open the doors 14 and 15 against a sealing force and
a pressure diflerence. The door opening devices 20a and 20b
are disposed at the free ends of the left door 14 and the right
door 15, respectively.

Each of the door opening devices 20a and 20b includes a
pushrod which moves forward and backward on each side
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surface of the left door 14 and the right door 15. The pushrod
moves forward to push the cabinet 10. Accordingly, when
the pushrod 1s installed at an extreme end of each free end
of the doors 14 and 15, 1t 1s possible to obtain a relatively
high moment, thereby easily opening the doors 14 and 15
with a smaller force. However, since there 1s a small gap
between the left door 14 and the right door 15 when the
doors 14 and 15 are closed, 11 a pushrod 31a installed at the
left door 14 and a pushrod 31b installed at the right door 135

are arranged in parallel, interference may be generated
between the pushrods 31a and 31b. Thus, the pushrod 31a

installed at the left door 14 and the pushrod 31b 1nstalled at
the right door 15 are [disposed diagonally] vertically offset
relative to each other to prevent interference from being
generated between the pushrods 31a and 31b.

FI1G. 2 illustrates a transverse cross-sectional view show-
ing the door opening devices according to the embodiment

of the present invention.

As shown FI1G. 2, when the doors 14 and 15 close the front
surface of the cabinet 10, the free end of the left door 14
meets the intermediate partition wall 11 and the free end of
the right door 15 also meets the intermediate partition wall
11. The free ends of the left door 14 and the right door 15
are positioned very close to each other. Since the door
opening devices 20a and 20b are respectively installed at the
free ends of the left door 14 and the right door 15, the door
opening device 20a installed at the free end of the left door
14 may interfere with the right door 15 and the door opening
device 20b installed at the free end of the right door 15 may
interfere with the left door 14. Since the door opening
devices 20a and 20b 1nstalled at the free ends of the left door
14 and the right door 15 are symmetric to each other, the
door opening device 20b installed at the free end of the right
door 15 must be arranged so as not to interfere with the left
door 14, as described 1n detail as an example.

Referring to FIG. 1, the side-by-side refrigerator has the
door 15 having a very large size and weight. On the contrary,
the door opening device 20b used to open the door 135 1s
relatively very small. When the user applies a large force or
impact to the door opening device 20b to open the door 15,
the door opening device 20b may be damaged and 1t would
be necessary to replace and repair the door opening device
20b. Hereinafter, there will be described the door opening
device 20b which 1s simplified for easy replacement and
repait.

Further, 1n the side-by-side refrigerator, the door 15 1s
disposed on the front surface of the cabinet 10. Since the
door 15 1s always exposed to the outside, the aesthetic
characteristics of an external appearance of the door 15 are
important. Particularly, the door opening device 20b used to
open the door 15 has a large effect on the aesthetic charac-
teristics of the door 15. As shown 1n FIG. 2, 1n the side-by-
side refrigerator of this embodiment, the door opening
device 20b 1s installed to be recessed from the outer surface
of the door 13 such that the door opening device 20b does
not protrude from the front surface of the door 15. Further,
the door opening device 20b 1s covered to maintain a neat
external appearance of the door 15.

First, the door opening device 20b 1s mounted to the door
15 at a mounting location spaced iwardly relative to the
outer surface of the door 15 by a predetermined depth. The
door opening device 20b includes a push kit 30 and a handle
40. The push kit 30 1s mounted inwardly from the side
surface of the door 15 by a predetermined depth. The handle
40 1s mounted to the door 15 at a mounting location spaced
inwardly from the front surface of the door 135 by a prede-
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termined depth. In other words, a portion, on which the push
kit 30 and the handle 40 are mounted, 1s recessedly formed
in the door 15.

FIG. 3 1llustrates a separated perspective view showing a
state before the push kit 30 1s installed on the door according,
to the embodiment of the present invention.

As shown 1n FIG. 3, a first mounting unit 21 1s formed on
a front surface 17 of the door 15 to be recessed by a
predetermined depth to mount the handle 40 (see FIG. 5). A
second mounting unit 24 1s formed on a side surface 18 of
the door 15 to be recessed by a predetermined depth to
mount the push kit 30.

The push kit 30 i1s independently mounted on the side
surface 18 of the door 13 separately from the handle 40 (see
FIG. §5). The push kit 30 1s inserted and coupled to the
second mounting unit 24. For example, protrusions 37 are
formed at the upper and lower sides of the push kit 30 to be
protruded and inserted into the second mounting unit 24, and
grooves 25 are formed on the second mounting unit 24 to
receive the protrusions 37, thereby easily mounting the push
kit 30 on the second mounting umt 24. Accordingly, an
operator can easily couple the push kit 30 to the second
mounting unit 24 or separate the push kit 30 from the second
mounting umt 24.

FIG. 4 1llustrates an exploded perspective view of the
push kit 30 according to the embodiment of the present
ivention.

As shown 1n FIG. 4, the push kit 30 includes the pushrod
31 formed 1n a step shape and a rod guide 32 which guides
the pushrod 31 to move forward and backward. The rod
guide 32 is formed in two separate [steps] pieces, which
pieces are coupled to each other. In a coupling state of the
rod guide 32, a guide protrusion 33 protrudingly formed on
the rod guide 32 1s mserted into a guide groove 34 formed
on the pushrod 31. Accordingly, the pushrod 31 can be
guided to move forward and backward by the rod guide 32.

Elastic members 35 are disposed between the pushrod 31
and the rod guide 32. For example, compression coil springs
are used as the elastic members 35. Wing portions 36 are
formed on the opposite side surfaces of the pushrod 31 to
support the compression coil springs 35. The compression
coil springs 335 are compressed by the wing portions 36 as
the pushrod 31 moves forward. The pushrod 31 returns to its
original position by a restoration force of the compressed
compression coil springs 35. In this process, since the
compression coil springs 35 provide a bullering effect, the
compression coil springs 33 provide a bullering effect on a
reciprocating motion of the pushrod 31. Thus, it 1s possible
to further smoothly operate the door opening device 20b.

As a result, the push kit 30 1s formed as one kit by
coupling the pushrod 31, the rod gmide 32 and the compres-
sion coil springs 35. Thus, as shown 1n FIG. 3, the push kit
30 can be coupled to or separated from the door 15 by simply
iserting or taking the push kit 30 into or out of the second
mounting unit 24.

Further, as shown in FIG. 3, a reciprocating space 26 1s
provided in the second mounting unit 24 such that the
pushrod 31 can reciprocate. Since the pushrod 31 recipro-
cates after the push kit 30 1s mounted on the second
mounting unit 24, it requires a space to allow a reciprocating

motion of the pushrod 31.

FIG. 5 1llustrates a separated perspective view showing a
state before the handle 1s mstalled on the door according to
the embodiment of the present mnvention.
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As shown 1n FIG. 5, when the push kit 30 1s coupled to
the second mounting unit 24, the handle 40 1s mounted on
the first mounting unit 21 to communicate with the push kat
30.

The first mounting unit 21 1s formed at a portion adjacent
to the second mounting umt 24 which 1s formed to be
recessed from the side surface of the door 15. A left leading
end 22 and a nght leading end 23 of the first mounting unit
21 are formed to have different [heights] depths. That is, the
right leading end 23 1s formed on the same plane as the front
surface of the door 15, whereas the left leading end 22 1s
formed to have a lower [height] dept/ than that of the right
leading end 23 since the handle 40 1s mounted on the left
leading end 22. Accordingly, it 1s possible to prevent the
handle 40 from being protruding too far from the front
surface 17 of the door 15 even though the handle 40 1s
mounted on the door 15.

A support member 46 1s coupled to the left leading end 22
of the first mounting unit 21 to support the handle 40 such
that the handle 40 can perform a seesaw motion. The support
member 46 1s vertically installed along the left leading end
22 of the first mounting unit 21. The support member 46 may
be formed as a separate member to be coupled with the left
leading end 22 or may be formed as a single body with the
left leading end 22. The support member 46 and the handle
40 are formed such that they are inserted and coupled to each
other. That 1s, the handle 40 and the support member 46 have
a simple coupling structure.

The handle 40 1s independently mounted on the front
surface of the door 15 separately from the push kit 30, and
the handle 40 1s hinge-coupled to the support member 46.
That 1s, the handle 40 includes hinge hole portions 44
formed to be protruded 1n a ring shape and hinge shaits 47
forming a shait of the support member 46. Since upper ends
of the hinge shafts 47 are open, the hinge shafts 47 can be
casily iserted to hinge hole portions 44. That 1s, since the
hinge shaits 47 are simply inserted and coupled to the hinge
hole portions 44, 1t 1s very easy to couple or separate the
handle 40 to or from the support member 46.

Torsion springs 42 are installed between the support
member 46 and the handle 40. That 1s, the torsion springs 42
are serted 1nto the hinge shafts 47 of the support member
46 to support the handle 40. Accordingly, 1f the operator
rotates the handle 40, the torsion springs 42 are compressed,
and 1f the operator releases the handle 40, the handle 40
returns 1ts original position by a restoration force of the
torsion springs 42. Since the torsion springs 42 are installed
at rotation shaits around which the handle 40 performs a
seesaw motion, it 1s possible to improve an operation feeling
of the operator when the operator rotates the handle 40.

Since the hinge hole portions 44 are installed at positions
at which the handle 40 can perform a seesaw motion, the
handle 40 moves within a small range. That 1s, since the
handle 40 performs a seesaw motion only on the front
surface of the door 15, a rotation radius of the handle 40 1s
limited. Since the handle 40 1s not protruded from the side
surface 18 of the door 15 even though the handle 40 1s
rotated, 1t 1s possible to prevent the handle 40 from inter-
fering with the other door 14 (see FIG. 2) adjacent to the
handle 40.

The push kit 30 1s mounted on the side surface 18 of the
door 15, and the pushrod 31 1s installed to be movable
forward and backward. The handle 40 1s installed on the
front surface 17 of the door 135 such that the handle 40 can
interwork with the pushrod 31. A pressing portion 43 1is
tformed on the handle 40 and a contact portion 38 1s formed
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on the pushrod 31 such that the pressing portion 43 1s 1n
contact with the contact portion 38.
A cover 30 1s mstalled on the side surface 18 of the door

15 such that a contact state of the pushrod 31 and the handle
40 1s not exposed to the user’s eyes. The cover 50 serves to
cover a portion of the push kit 30 and the handle 40. Further,
the pushrod 31 1s formed 1n a step shape, and a portion of the
pushrod 31 1s installed to protrude from the side surface 18
of the door 15 outside the respective gasket 16. A protruded
portion 52 1s formed on the cover 50 to cover the pushrod 31
protruded from the side surface 18 of the door 15 towards
the small gap between the doovs 14 and 15. Accordingly, the
cover 30 serves to maintain a neat external appearance of the
door 15. As the respective pushrods 31 are vertically offset
relative to each other to prevent interference from being
generated between the vespective pushrvods 31, the respec-
tive protruded portions 52 are also vertically offset with
differing heights relative to each other to prevent interfer-
ence from being genervated between the respective protruded
portions 52.

FIG. 6 1llustrates a transverse cross-sectional view show-

ing a state where the door opening device according to the
present invention 1s installed on the door.

As shown 1n FIG. 6, when the push kit 30 and the handle
40 are mounted on the door 13, the pushrod 31 and the
handle 40 are maintained 1n a contact state. Specifically, the
contact portion 38 of the push kit 30 and the pressing portion
43 of the handle 40 are only 1n contact with each other to
transier a driving force and are not coupled to each other.
Accordingly, the push kit 30 and the handle 40 are separately
formed to be independently attached to and detached from
the door.

The contact portion 38 1s formed to be inclined. However,
the inclination of the contact portion 38 is not necessarily
required. That 1s, even when the contact portion 38 is not
inclined, there 1s no problem 1n embodying the door opening
device 20b. However, 1t 1s possible to adjust a distance by
which the pushrod 31 moves forward by adjusting an
inclination angle of the contact portion 38. Further, a shape
of the pressing portion 43 which slides on the contact portion
38 also has an eflect on the distance by which the pushrod
31 moves forward. Thus, the distance by which the pushrod
31 should move forward to push the cabinet 10 can be
adjusted by varying the inclination of the contact portion 38
and the shape of the pressing portion 43.

Consequently, the structure i which the push kit 30 1s
sunply inserted and coupled to the second mounting unit 24
and the structure 1n which the handle 40 1s simply inserted
and coupled to the support member 46 are applied to the
embodiment of the present invention. Further, the embodi-
ment of the present invention discloses the structure in
which the push kit 30 1s independently mounted on the
second mounting unit 24 and the structure in which the
handle 40 1s independently mounted on the support member
46. That 1s, 1n case of using the engaging and coupling
structure and the independently mounting structure, it 1s
very easy to replace or repair the push kit 30 and the handle
40.

Hereinatter, an operation of the door opening device of
the side-by-side refrigerator according to the embodiment of

the present invention will be described in detail with refer-
ence to FIGS. 6 and 7.

FIG. 7 1llustrates a transverse cross-sectional view show-
ing a state 1n which the door opening device according to the
embodiment of the present invention 1s installed on the right
door and operated.
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FIG. 6 illustrates an initial state of the door opening
device 20b, and FIG. 7 illustrates an operational state of the
door opening device 20b.

As shown 1n FIG. 7, when the user puts a hand into the
first mounting unit 21 and then rotates the handle 40, the
pressing portion 43 presses the contact portion 38 to move
the pushrod 31 forward in cooperation with the handle 40 to
press against the intevmediate partition wall 11. Resultantly,
the pushrod 31 pushes the cabinet 10 and the door 15 1s
opened by a reaction force, thereby removing a sealing force
between the door 15 and the cabinet 10 and also removing,
a difference between an 1nner pressure and an outer pressure
of the cabinet 10. Thus, the user can easily open the door 15.

Further, the pushrod 31 moves forward to compress the
compression coil springs 35 installed between the pushrod
31 and the rod guide 32, and the handle 40 1s rotated to
compress the torsion springs 42 installed between the handle
40 and the support member 46. The butlering effects of the
compression coil springs 35 and the torsion springs 42
improve an operation feeling 1n operating the door opening
device 20b.

As shown 1n FIG. 6, when the user releases the handle 40,
the compressed compression coil springs 35 and the torsion
springs 42 are extended. The pushrod 31 returns to its
original position by a restoration force of the compression
coil springs 335, and the handle 40 returns to its original
position by a restoration force of the torsion springs 42.

When the handle 40 returns fo an imitial position, the
pressing portion 43 of the handle 40 1s 1n close contact with
a first stopper 51 of the cover 50. That 1s, the first stopper 51
prevents the handle 40 from being inclined deeply toward
the first mounting unit 21 against the restoration force of the
compression coil springs 35 and the torsion springs 42.
Further, the handle 40 includes a second stopper 45 to
prevent the handle 40 from being inclined toward the first
mounting unit 21. That 1s, the second stopper 45 1s 1n contact
with a portion of the door 15 in which the first mounting unit
21 1s formed, thereby stopping the handle 40 against resto-
ration force of the compression coil springs 35 and the
torsion springs 42.

If the first stopper 51 or the second stopper 45 capable of

preventing the handle 40 from being excessively inclined 1s
not provided, the handle 40 would be inclined toward the
first mounting unit 21. In this case, it [is] would be incon-
venient for the user to hold the handle 40, thereby reducing
satisfaction of the product.
Although an embodiment of the present ivention has
been shown and described, it would be appreciated by those
skilled 1n the art that changes may be made 1n this embodi-
ment without departing from the principles and spirit of the
invention, the scope of which 1s defined 1n the claims and
their equivalents.
What 1s claimed 1s:
1. A refrigerator comprising:
a cabinet having left and right storage compartments
partitioned by [an intermediate] a partition wall; and

left and right doors [hingedly] coupled to the cabinet to
open [and] or close [front surfaces of] the left and right
storage compartments|; and],

wherein.

a gap is formed between the left door and the right
[doors] door, and

[wherein] each of the left and right doors is provided [at
a front part thereof] with a respective door opening
device [to assist a user to open each of the left and
right doors],

[the] wherein each door opening device comprises
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a handle mounted on [a front surface of] the respec-
tive door to move forward [and backward] accord-
ing to user manipulation [to open the door], arnd

a push kit mounted on a recessed side portion Jof a
side surface] of the respective door [to cooperate
with the handle], [and]

[a cover mounted on the door to cover the push kit
and to entirely cover the side surface of the door,]

[the] wherein each push kit [has] irncludes
a pushrod [bent] disposed at an outside of a gasket

provided at a rear of the respective door so that
the pushrod [moves forward and backward to
act on the intermediate partition wall and] coop-
erates with the handle of the vespective door to
press against the partition wall, and
a rod guide to guide an operation of the pushrod,
[and
the] wherein each of the left and right doors includes a
respective cover,
wherein each cover is mounted on the rvespective door
to cover the push kit of the respective door and to
cover a side surface of the respective door, and has

a protruded portion protruded to cover the pushrod

included in the push kit of the vespective door, the

protruded portion of the cover of the right door and
the protruded portion of the cover of the left door
being protruded toward the gap and being located at
different heights so that one of the left and right
doors does not interfere with the other [when
opened], and

[the pushrod and rod guide are] wherein each push kit
is 1ndependently mounted on the respective door
separately from the handle of the respective door,
and the handle of the respective door 1s 1ndepen-
dently mounted on the respective door [separately
from the pushrod and the rod guide].

[2. The refrigerator according to claim 1, wherein each of
the doors comprises:

a first mounting umt formed to be recessed from the front
surface of each of the doors to mount the handle
thereon; and

a second mounting unit formed to be recessed from the
side surface of each of the doors to mount the push kat
thereon. ]

3. The reingerator according to claim 1, wherein each of
the push [kit] 4izs comprises an elastic member [com-
pressed] compressible by the respective pushrod.

4. The relngerator according to claim 3, wherein each of
the elastic [member] members comprises a compression coil
spring.

5. The refngerator according to claim 1, wherein each of
the [handle] fandles has a pressing portion to press the
respective pushrod according to the user manipulation.

6. A door opening device of a refrigerator comprising a
cabinet raving a first storage compartiment and a second
storage compartment partitioned from the first stovage com-

partment by a partition wall, [two doors] and a first door

and a second door to open [and] or close [a front surface of}
the cabinet, wherein there is a gap between the [two doors,
and each of the two doors having a door opening device] first
door and the second door when the doors ave closed, and
wherein.:
the door opening [devices are mounted at a front part of
each of] device is mountable on the [doors to assist a
user to open the doors, respectively] first door,
[each of the] the door opening [device comprises] device
comprises a handle [mounted] mountable on [a front
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surface of] the first door to move forward [and back-
ward] according to user manipulation [to open the
door]. and a push kit [mounted] mountable on a
recessed side portion [of a side surface] of the first door
[to cooperate with the handle, and a cover mounted on
the door to cover the push kit and to cover the side
surface of the door],

the push kit has a pushrod [bent] disposable at an outside
of a gasket provided at a rear of the first door so that the
pushrod [moves forward and backward to act on the
cabinet] cooperates with the handle of the first door to
press against the partition wall and a rod guide to guide
an operation of the pushrod,

the [pushrod and the rod guide are] push kit is indepen-
dently [mounted] mountable on the first door separately
from the handle, and the handle 1s i1ndependently

[mounted] mountable on the first door [separately from
the pushrod and the rod guide],

[each of the doors] the first door comprises a first mount-
ing unit [formed to be] recessed from [the] a front
surface of the first door to mount the handle thereon
[and], a second mounting unit [formed to be] recessed
from [the] a side surface of the first door to mount the
push kit thereon, and a first cover mountable on the first
door to cover the push kit and to cover the side surface

of the first door,
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the rod guide is [fixed] coupled to the [side surface of the
door, and the pushrod moves forward and backward
with respect to the rod guide] pushrod,

the push kit comprises an elastic member [compressed]

compressible by the pushrod, and

the first cover has a protruded portion protruded to cover

the pushrod, and the protruded portion of the [one of
the two doors] first cover and [the] a protruded portion
of [the other of the two doors being] a secornd cover of
the second door are protruded toward the gap and
[being] are located at different heights so that one of the
[left] first and [right] secord doors does not interfere
with the other [when opened].

7. The door opening device according to claim 6, wherein
the push kit comprises a protrusion which is [inserted]
insertable 1to the second mounting unit, and the second
mounting unit comprises a groove to recerve the protrusion.

8. The door opening device according to claim 6, wherein
[each of the doors] the first door further comprises a support
member which supports the handle to enable [the] a seesaw
motion of the handle, and the handle is [inserted and]
coupled to the support member.

9. The door opening device according to claim 8, wherein
the handle 1s hinge-coupled with the support member, the
handle includes a hinge hole portion coupled to the support
member, and the support member includes a hinge shaft
inserted into the hinge hole portion.
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