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(57) Abstract: The present invention includes a body having a
storage compartment detined therein, a door for opening and
closing the storage compartment, a lifting member, which in-
cludes a handle and a first gear extending in a vertical direc-
tion and which is disposed at the door in a manner of being
movable upward and downward, a second gear, which is dis-
posed at the door so as to engage with the first gear, a third
gear, which is disposed at the door so as to engage with the
second gear, and a pushing member, which is disposed at the
door so as to be movable in forward and rearward directions
and which includes a fourth gear engaging with the third gear,
the pushing member exerting external force on the body when
the lifting member is lowered, thereby offering an advantage in
that a user such as a child, who is short, can easily open the
door.



WO 2016/108652 A1 |IIWAT 00TV T 0K A0

DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, Published:
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, __
SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA,

GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

with international search report (Art. 21(3))



[1]

[2]

[3]

[4]

[5]

[6]

[7]

WO 2016/108652 PCT/KR2015/014539

Description

Title of Invention: REFRIGERATOR
Technical Field

The present invention relates to a refrigerator, and more particularly to a refrigerator
in which a door is provided with a handle.
Background Art

In general, a refrigerator is an appliance which is constructed to cool a storage com-
partment, such as a refrigerating compartment and a freezing compartment, by means
of a refrigerating cycle circuit, a thermoelectric module or the like, and to store objects
such as foodstuffs in the storage compartment.

The refrigerator may be provided with a door for opening and closing the storage
compartment. The door may be opened in rightward and leftward directions about a
vertical hinge shaft or may be opened in a vertical direction about a horizontal hinge
shaft. The door may be provided with a handle, which may protrude or be recessed so
as to be capable of being grasped by a user.

The door may be rotated about the hinge shaft so as to be opened in the forward
direction of the storage compartment, and a user may rotate the door forward by
grasping the handle and pulling the handle forward.

A short user such as a child may stretch his/her hand upward and may pull the door
of the refrigerator while grasping the lower portion of the handle. In this case, since the
horizontal component of the external force applied to the door may be relatively low, a

short user such as a child may not be capable of easily opening the door.
Disclosure of Invention

Technical Problem
An object of the present invention is to provide a refrigerator which is constructed to

enable a user to easily open a door by pulling a handle downward while grasping a
handle.
Solution to Problem

In an aspect of the present invention, a refrigerator according to the present invention
includes a body having a storage compartment defined therein, a door for opening and
closing the storage compartment, a lifting member, which includes a handle and a first
gear extending in the vertical direction and which is disposed at the door in a manner
of being movable upward and downward, a second gear, which is disposed at the door
so as to engage with the first gear, a third gear, which is disposed at the door so as to
engage with the second gear, and a pushing member, which is disposed at the door so

as to be movable in forward and rearward directions and which includes a fourth gear
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engaging with the third gear, the pushing member exerting external force on the body
when the lifting member is lowered.

The fourth gear may be disposed on the third gear.

The door may include a lifting member guide, which serves to guide the upward and
downward movement of the lifting member and to restrict the forward and rearward
movement of the lifting member.

The door may have a blind hole through which the pushing member passes.

The door may include a pushing member guide for guiding the forward and rearward
movement of the pushing member.

The pushing member may include a rear end, which serves as a contact end that
either contacts the body or is separated from the body.

The third gear may be configured so as to be larger than the second gear.

The lifting member may further include a fifth gear, which extends in forward and
rearward directions and engages with the third gear when the lifting member is in an
upper position.

The fifth gear may be disposed so as to be perpendicular to the first gear and such
that part thereof is positioned under the third gear.

The third gear may be disposed between the fourth gear and the fifth gear.

The fifth gear may be positioned to be parallel to the fourth gear.

The fifth gear may be separated from the third gear when the lifting member is
lowered.

The refrigerator may further include an elastic unit, which is installed at the body so
as to elastically bias the door in the direction in which the door is opened.

In another aspect of the present invention, a refrigerator includes a body having a
storage compartment defined therein, a door for opening and closing the storage com-
partment, and a door pushing unit, which, pushes the door outward through the
pushing member by a reaction force that opposes the external force applied to the door,
when a handle is lowered.

The door pushing unit comprises a interlocking unit and a pushing member 50.

The interlocking unit may include a lifting member including a handle, and an
external force transmitting unit for moving the pushing member forward or rearward
upon the vertical movement of the lifting member.

The external force transmitting unit may include a first gear, which is disposed at the
lifting member so as to extend in the vertical direction, a second gear, which is
disposed at the door so as to engage with the first gear, a third gear, which is disposed
at the door so as to engage with the second gear, and a fourth gear, which is formed at
the pushing member so as to extend in a forward and rearward direction.

The door may include a lifting member guide for guiding the upward and downward
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movement of the lifting member and restricting the forward and rearward movement of

the lifting member.
The lifting member may further include a fifth gear, which extends in forward and

rearward directions and engages with the third gear when the lifting member is in an
upper position.

The fifth gear may be disposed so as to be perpendicular to the first gear and such
that part thereof is positioned under the third gear.

In a further aspect of the present invention, a refrigerator includes a body having a
storage compartment defined therein, a door for opening and closing the storage com-
partment, a handle, which is movably disposed at the door, a pushing member, which
is disposed at the door in a manner of being movable in a forward and rearward
direction, and an interlocking unit for connecting the handle to the pushing member,
wherein, when the handle is lowered, the pushing member is moved rearward by the
interlocking unit, whereby the door is pushed outward through the pushing member by
reaction force that opposes the external force that is applied to the door.
Advantageous Effects of Invention

The refrigerator according to the present invention offers an advantage in that a door
is pushed forward through a pushing member by virtue of a reaction force that opposes
the force applied to a body upon the downward movement of a handle, thereby
enabling the door to be easily opened, and even a user such as a child, who is short,
can easily open the door by pulling the handle downward while grasping the handle.

Furthermore, the refrigerator according to the present invention offers an advantage
in that, since the height of a handle can be lowered, a user such as a child, who is short,
can pull the handle in the horizontal direction or in a direction close to the horizontal
direction and can thus easily open a door.

In addition, a user can select an action of pulling a handle while lowering the handle
or an action of pulling the handle only in the forward direction, thereby providing con-
venience in opening a door.

Furthermore, the refrigerator according to the present invention offers an advantage
in that, since a higher reaction force can be created by virtue of second gear and third
gear which serve as reduction gears, it is possible to open a door even by using a
relatively small force.

Brief Description of Drawings

FIG. 1 is a side view showing a refrigerator according to an embodiment of the
present invention in which a handle is pulled downward;

FIG. 2 is a side view showing the refrigerator according to the embodiment of the

present invention in which the handle is pulled forward;
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FIG. 3 is a transverse cross-sectional view showing the door shown in FIG. 1;
FIG. 4 is an enlarged longitudinal cross-sectional view showing the door shown in

FIG. 1, which is closed;

FIG. 5 is an enlarged longitudinal cross-sectional view showing the door shown in
FIG. 4, in which the handle is lowered;

FIG. 6 is an enlarged longitudinal cross-sectional view showing the door shown in
FIG. 2, in which the handle shown is pulled forward;

FIG. 7 is an enlarged longitudinal cross-sectional view showing the door of a re-
frigerator according to another embodiment of the present invention in a closed state;

FIG. 8 is an enlarged longitudinal cross-sectional view showing the door of the re-
frigerator shown in FIG. 7, in which a handle is lowered; and

FIG. 9 is an enlarged longitudinal cross-sectional view showing the door of the re-

frigerator shown in FIG. 7, in which a handle is pulled forward.

Best Mode for Carrying out the Invention

9 <o

Relative spatial terms such as “below,” “beneath,” “lower,” “above,” or “upper” may
be used herein to describe one element's relationship to another element as illustrated
in the drawings. It will be understood that relative spatial terms are intended to
encompass different orientations of the elements during the use or operation of the
elements in addition to the orientation depicted in the drawings. For example, if the
elements in one of the drawings are turned over, elements described as “below” or
“beneath” other elements would then be oriented “above” the other elements. The
exemplary terms “below” or “beneath” can, therefore, encompass both the orientations
“above” and “below”. Since the elements may be oriented in another direction, the
relative spatial terms may be interpreted in accordance with the orientation of the
elements.

The terminology used in this specification is for the purpose of describing particular
embodiments only, and is not intended to limit the present invention. As used in this
specification, singular forms are intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further understood that the terms
“comprises” and/or “comprising,” when used in this specification, specify the presence
of stated elements, steps, and/or operations, but do not preclude the presence or
addition of one or more other elements, steps, and/or operations.

Unless otherwise defined, all terms (including technical and scientific terms) used in
this specification have the same meaning as commonly understood by a person having
ordinary skill in the art to which the present invention pertains. It will be further un-
derstood that terms, such as those defined in commonly used dictionaries, should be in-

terpreted as having meanings that are consistent with their meanings in the context of
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the relevant art and the present disclosure, and will not be interpreted in an idealized or
overly formal sense unless expressly so defined herein.

In the drawings, the thickness or size of each element is exaggerated, omitted, or
schematically illustrated for convenience of description and clarity. Also, the size or
area of each element does not necessarily accurately reflect the actual size thereof.

In addition, angles or directions used to describe the structures of embodiments of the
present invention are based on those shown in the drawings. Unless there is, in this
specification, no definition of a reference point to describe angular positional rela-
tionships in the structures of embodiments of the present invention, the associated
drawings may be referred to.

Hereinafter, an embodiment of the present will be described in detail with reference
to the accompanying drawings.

FIGS. 1 to 6 are views showing a refrigerator according to the present invention.

The refrigerator may include a body 4 including a storage compartment 2 defined
therein, and a door 10 for opening and closing the storage compartment 2. The re-
frigerator may include a push unit in which, when a handle 18 is lowered, a pushing
member 50 is retracted by an interlocking unit and the door 10 is pushed out through
the pushing member 50 by a reaction force that opposes the force which is applied to
the door 10.

The handle 18 may be movably provided on the door 10.

The pushing member 50 may be disposed in the door so as to be movable back and
forth.

The interlocking unit, which serves to transmit the external force that is applied to the
handle 18 to the pushing member 50, may connect the handle 18 to the pushing
member 50. The interlocking unit may include a lifting member 20 equipped with the
handle 18 and external force transmitting units 19, 29, 39 and 49, which serve col-
lectively to move the pushing member 50 forward or rearward upon the vertical
movement of the lifting member 20.

The external force transmitting unit 19, 29, 39 and 49 may include a first gear 19,
which is formed at the lifting member 20 so as to be vertically elongated, a second gear
29, which is disposed at the door 10 and engages with the first gear 19, a third gear 30,
which is disposed at the door 10 and engages with the second gear 29, and a fourth
gear 49, which is formed at the pushing member 50 so as to be enlongated in the
forward and rearward directions.

The refrigerator may include the lifting member 20, which is provided with the
handle 18, is liftably disposed on the door 10, and includes the first gear 19, which is
vertically elongated; the second gear 29, which is disposed at the door 10 and engage
with the first gear 19, the third gear, which is disposed at the door 10 and engages with



WO 2016/108652 PCT/KR2015/014539

[54]

[55]

[56]

[57]

the second gear 29, and the pushing member 50, which is disposed at the door 10 so as
to be movable forward and rearward and includes the fourth gear 49 engaging with the
third gear 35 and which exerts an external force on the body 4 upon the downward
movement of the lifting member 20.

The body 4 may include at least one storage compartment 2 and an inner case 5
defining the storage compartment 2 therein. The body 4 may include an outer case 6
defining the appearance of the refrigerator, and the space between the outer case 6 and
the inner case 5 may be filled with a thermal insulator 7. The body 4 may include a re-
frigeration cycle apparatus constituted by a compressor, a condenser, an expansion unit
and an evaporator, and the evaporator may cool the storage compartment 2. The body 4
may further include a cooling fan for circulating the air in the storage compartment
between the evaporator and the storage compartment 2. The body 4 may further
include a condensation fan for blowing air to the condenser.

The body 4 may include a front surface 6A, which faces the door 10 when the door
10 is closed. The front surface 6A of the body 4 may be a close-contact surface, which
faces the back surface of the door 10 and comes into close contact with the door 10
when the door 10 is closed.

As shown in FIGS 4 to 6, the refrigerator may further include an elastic unit §, which
is installed at the body 4 so as to bias the door 10 in the direction in which the door 10
is opened. The elastic unit 8§ may be installed at the body 4 so as to face the back
surface of the door 10. The body 4 may be provided with an elastic unit holder 9 for
supporting the elastic unit 8. The elastic unit 8 may include a spring member 8A,
which is connected to the elastic unit holder 10, and a contact plate 8B, which is
connected to the spring member 8A and is able to come into contact with the door 10
or to be separated from the door 10. The spring member 8A may be constituted by a
coil spring or the like. The spring member 8 A may be compressed by the contact plate
8B in the state of being received in the elastic member holder 9 and connected to the
contact plate 8B. When the door 10 is opened, the spring member §A may push the
contact plate 8B toward the door 10 while expanding by its own elastic restoring force,
and the door 10 may thus be easily rotated forward by the pushing force of the contact
plate 8B.

The door 10 may include an outer door 11, a door liner 12, at least a portion of which
faces the storage compartment 2, and a thermal insulator 13 disposed between the outer
door 11 and the door liner 12. When the door 10 is closed, the outer door 11 may
define the front appearance of the door 10, and the door liner 12 may define the back
surface of the door 10 and may face a portion of the storage compartment 2. The door
10 may further include a gasket 14, which is disposed on the door liner 12 and is in
close contact with the front surface 6A of the body 4.
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The door 10 may have therein a blind hole 12A through which the pushing member
50 extends. The blind hole 12A may be configured such that part of the pushing
member 50 protrudes toward the body 4. The blind hole 12A may be formed in the
back surface of the door 10, which faces the body 4. The blind hole 12A may be
formed through the door liner 12. The blind hole 12A may be formed at a location in
the door 10 that does not face the storage compartment 2, but faces the front surface
6A of the body 4. The blind hole 12A may have a larger sectional area than the
pushing member 50.

The gasket 14 may have formed therein a pushing member blind hole 14A, through
which the pushing member 50 extends so as to contact the front surface 6A of the body
4.

The door 10 may include a pushing member guide 15 for guiding the back-and-forth
movement of the pushing member 50. The pushing member guide 15 may guide the
forward and rearward linear movement of the pushing member 50. The pushing
member guide 15 may be disposed at at least one of the door liner 12 and a gear box
17, which will be described later, so as to extend toward the outer door 11.

The pushing member guide 15 may be provided with a stopper 15A for restricting
excessive forward movement of the pushing member 50. When the handle 18 is po-
sitioned at the upper limit, the forward end of the pushing member 50 may come into
contact with the stopper 15A, whereby excessive forward movement of the pushing
member 50 may be restricted.

The pushing member guide 15 may be configured to guide at least one of the upper,
lower, right and left surfaces of the pushing member 50. The pushing member guide 15
may be configured so as to allow the pushing member 50 to extend thereinto, and may
be configured to have a hollow cylindrical shape. The pushing member guide 15 may
be provided at the front end with the stopper 15A.

The pushing member guide 15 may be configured so as to guide the lateral side
surfaces of the pushing member 50. The pushing member guide 15 may be configured
to be recessed into or to protrude from the gear box 17. The pushing member guide 15
may include a pair of ribs for guiding the lateral side surfaces of the pushing member
50, whereby the lateral side surfaces of the pushing member 50 may slide along the
pair of ribs in the forward and rearward directions. When the pushing member guide
15 includes the pair of ribs, the pushing member guide 15 may further include a front
end connector connecting the pair of ribs. The front end connector of the pushing
member guide 15 may be the stopper 15A.

The door 10 may include a lifting member guide 16 for guiding the lifting member
20 in the vertical direction. The lifting member guide 16 may restrict the forward and

rearward (FR) movement of the lifting member 20. The lifting member guide 16 may
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be provided at the door 10 in the upward and downward (UD) direction. The lifting
member 20 may be inserted partway into the lifting member guide 16 and may slide in
the vertical direction along the lifting member guide 20. The lifting member guide 16
may be provided at the outer door 11 in the state of extending in the vertical direction.
The lifting member guide 16 may be configured to have a “U”-shaped cross section.

The lifting member guide 16 may include a left guide 16A for guiding the left part of
the lifting member 20 and a right guide 16B for guiding the right part of the lifting
member 20. The left guide 16A may have a sliding rail on the surface thereof that faces
the right guide 16B, and the right guide 16B may have a sliding rail on the surface
thereof that faces the left guide 16A.

The door 10 may further include the gear box 17 which accommodates the first gear
19, the second gear 29 and the third gear 39. The fourth gear 49 may be partially or
completely accommodated in the gear box 17. The gear box 17 may be positioned
between the outer door 11 and the door liner 12. The door 10 may be filled with a
thermal insulator 13 between the gear box 17 and the outer door 11. The thermal
insulator 13 may surround the outer surface of the gear box 17. The gear box 17 may
be coupled to at least one of the outer door 11 and the door liner 12. The gear box 17
may be larger than the lifting member 20. The gear box 17 may have a height H1
greater than the height H2 of the lifting member 20.

The door 10 may further include a second gear support 17A for rotatably supporting
the second gear 29 and a third gear support 17B for rotatably supporting the third gear
39. The gear box 17 may have an open front face. The gear box 17 may have an open
rear face. The gear box 17 may be configured to have a box shape defining therein an
accommodation space S in which at least some of the first gear 19, the second gear 29,
the third gear 39 and the fourth gear 49 are accommodated.

The lifting member 20 may be provided on the rear surface thereof with the first gear
19, and the lifting member guide 16 may include a lifting plate 22 which is slidably
guided. The handle 18 may be provided on the front surface of the lifting plate 22.

The handle 18 may be formed on the lifting plate 22 so as to protrude forward. The
handle 18 may be coupled at the upper and lower ends thereof to the lifting plate 22,
and may protrude forward from the lifting plate 22.

The first gear 19 may be constituted by a rack which is provided on the back surface
of the lifting plate 22 in the vertical direction. The first gear 19 may be constituted by a
vertical rack which is provided on the back surface of the lifting plate 22. The first gear
19 may be formed on the back surface of the lifting plate 22 so as to protrude toward
the door liner 12. When a user grasps the handle 18 and pulls the handle 18 downward,
the first gear 19 may be lowered downward together with the lifting plate 22.

The door 10 may be provided with an opening 11A, within which the handle 18 is
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lifted and lowered. The handle 18 may be disposed through the opening 11A, and may
be lifted and lowered in the opening 11A. The height H3 of the opening 11A may be
greater than the height H4 of the handle 18. The height H3 of the opening 11A may be
less than the height H2 of the lifting plate 22. The height H2 of the lifting plate 22 may
be the same as the height H2 of the lifting member 20, and thus the heights are
designated by the same symbol.

The opening 11A may be covered by the lifting plate 22. Part of the lifting plate 22
may be positioned behind the opening 11A, regardless of whether the lifting plate 20 is
lifted or lowered, such that the interior behind the door 10 is not visible through the
opening 11A.

As shown in FIG. 3, the left part of the lifting plate 22 may be fitted into the left
guide 16A so as to be lifted and lowered by the left guide 16A, and the right part of the
lifting plate 22 may be fitted into the right guide 16B so as to be lifted and lowered by
the right guide 16B.

The second gear 29, the third gear 39 and the fourth gear 49 according to the present
invention may be a plurality of power transmission members for converting the upward
and downward movement of the lifting member 20 into the forward and rearward
movement of the pushing member 50.

The second gear 29 may be positioned behind the lifting member 20. The second
gear 29 may be rotated by the first gear 19 when the lifting member 20 is lowered, and
may be rotated in the opposite direction by the first gear 19 when the lifting member
20 is lifted. The second gear 29 may be embodied as a first pinion which engages with
the first gear 19. The second gear 29 may be rotated in forward and reverse directions
about the rotating shaft P1. The rotating shaft P1 of the second gear 29 may be
rotatably coupled to the door 10. The rotating shaft P1 of the second gear 29 may be
rotatably coupled to the gear box 17 and may be supported thereby. The forward
rotation of the second gear box 29 may be the clockwise rotation of the second gear 29,
and the reverse rotation of the second gear 29 may be the counterclockwise rotation of
the second gear 29.

The third gear 39 may be installed behind the lifting member 20. The third gear 39
may be installed behind the lifting member 20 with a space therebetween. When the
second gear 29 is rotated, the third gear 39 may be rotated by the second gear 29,
thereby moving the fourth gear 49 forward and rearward. When the fourth gear 49 is
rotated, the third gear 39 may be rotated by the fourth gear 49, thereby rotating the
second gear 29.

The second gear 29 and the third gear 39 may be embodied as spur gears. The third
gear 39 may be configured to be larger than the second gear 29. When the second gear
29 is smaller than the third gear 39, the second gear 29 and the third gear 39 may serve
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as reduction gears. In this case, although the rotational speed of the third gear 39 is
lower than the second gear 29, the third gear 39 may transmit power that increases in
inverse proportion to the rotational speed thereof.

The third gear 39 may be rotated about the rotating shaft P2 in forward and reverse
directions. The rotating shaft P2 of the third gear 39 may be rotatably coupled to the
door 10. The rotating shaft P2 of the third gear 39 may be rotatably coupled to the gear
box 17 and may be supported thereby. The forward rotation of the third gear 39 may be
the clockwise rotation of the third gear 39, and the reverse rotation of the third gear 39
may be the counterclockwise rotation of the third gear 39. The third gear 39 may be
rotated in the direction opposite to the rotational direction of the second gear 29. When
the second gear 29 is rotated clockwise, the third gear 39 may be rotated counter-
clockwise. When the second gear 29 is rotated counterclockwise, the third gear 39 may
be rotated clockwise.

If the third gear 39 is not provided in the refrigerator and the fourth gear 49 directly
engages with the second gear 29, the pushing member 50 may be moved forward upon
the downward movement of the lifting member 20.

Meanwhile, when the third gear 39 is disposed between the second gear 29 and the
fourth gear 49 so as to cause the second gear 29 and the fourth gear 49 to be rotated in
opposite directions, the third gear 39 may move the pushing member 50 rearward upon
downward movement of the lifting member 20.

The third gear 39 may serve as an idle gear which is disposed between the second
gear 29 and the fourth gear 49 so as to change the rotational direction of the second
gear 29 and to transmit the rotational force of the second gear 29 to the fourth gear 49.

The fourth gear 49 may be disposed on the third gear 39 so as to be moved forward
or rearward. The fourth gear 49 may be embodied as a rack which extends in the
direction in which the pushing member 50 is moved. The fourth gear 49 may be
embodied as a horizontal rack which is formed on the lower surface of the pushing
member 50 in forward and rearward directions. The third gear 39 may be constituted
by the second pinion gear, which engage with the fourth gear 49.

The pushing member 50 may be disposed so as to contact the body 4 or to be
separated from the body 4. When the lifting member 20 is lowered, the pushing
member 50 may be moved toward the body 40, thereby exerting external force on the
front surface of the body 4. When the handle 18 is lowered, the pushing member 50
may be moved rearward toward the front surface 6A of the body 4, whereby the
pushing member 50 contacts the front surface 6A of the body 4 and exerts force on the
front surface 6A of the body 4. When the lifting member 20 is lifted, the pushing
member 20 may be moved forward, and may thus be separated from the body 4.

The pushing member 50 may be constituted by a horizontal bar which is horizontally
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disposed in the door 10. The pushing member 50 may be configured such that the
contact end 51, which contacts the body 4 is provided at the rear end thereof. The front
end of the pushing member 50 may be the free end, which is oriented toward the lifting
member 22, and the rear end of the pushing member 50 may be the contact end 51
which contacts the body 4 or is separated from the body 4.

Hereinafter, the operation of the present invention, constructed as described above,
will be described.

As shown in FIG. 1, when a user 1 such as a child, who is short, (hereinafter, referred
to as a child) grasps and pulls the handle 18 in the downward direction (D), the lifting
plate 22 may be lowered together with the handle 18, as shown in FIG. 5. At this time,
the first gear 19 may be lowered together with the lifting plate 220. When the first gear
19 is lowered, the second gear 29 may be rotated counterclockwise whereas the third
gear 39 may be rotated clockwise. As a result, the fourth gear 49 may be moved in the
rearward direction (R). When the fourth gear 49 is moved rearward, the pushing
member 50 may be linearly moved in the rearward direction (R), thereby exerting force
on the front surface 6A of the body 4 in the rearward direction. Accordingly, the force
caused by the reaction force of the body 4 is applied to the pushing member 50 and the
door 10. At this time, the door 10 is pushed in the forward direction (F) and begins to
open gradually, and the gasket 14 begins to be separated from the front surface 6A of
the door 4.

When the door 10 begins to open in this way, the elastic unit 8 may push the door 10,
thereby assisting in the opening of the door 10.

As aresult, the door can be opened with less force than in the case in which the
pushing member 50 does not exert force on the body, whereby the child I is able to
easily open the door 10.

Consequently, the handle 18 may be positioned at a lower level than before the child
I pulls the handle 18 in the downward direction (D). At this time, since the handle 18 is
lowered, the child I can pull the handle 18 in the horizontal forward direction (F) or in
a downward inclined direction (FD), which is between the horizontal direction and the
vertical direction. In other words, the child I can more easily open the door 10 than in
the case in which the child I pulls the handle 18 which is normally at a higher position.

A user A such as an adult, who is tall (hereinafter, referred to as an adult), can also
open the door 10 in a manner of pulling the handle 18 in the downward direction (D)
and then opening the door 10 as in the case of the child. As shown in FIGS. 2 and 6, an
adult A can pull the handle 18 in the horizontal forward direction (F) or in an upward
inclined direction (FU). In this case, the force applied to the lifting plate 22 through the
handle 18 may be specifically exerted on the outer door 11, and the door 10 may begin
to open by the force exerted by the adult A.
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When the door 10 begins to open, the elastic unit § may assist in opening the door 10
by virtue of its own restoring force.

In other words, according to the present invention, both the child I and the adult A
can easily open the door 20 in such a way as for the adult A to selectively execute an
action of pulling the handle 18 forward while pulling the handle 18 in the downward
direction (D) or an action of merely pulling the handle 18 in the forward direction (D).

FIGS. 7 to 9 are views showing a refrigerator according to an embodiment of the
present invention.

A lifting member 20” according to this embodiment further includes a fifth gear 59,
which extends in the forward and rearward directions.

The lifting member 20° may be moved between an upper position at which the
handle 18 is lifted such that the pushing member 50 no longer exerts force on the front
surface 6A of the body 4, and a lower position, at which the handle 18 is lowered such
that the pushing member 50 exerts force on the front surface 6A of the body 4.

When the lifting member 20’ is in the upper position, the fifth gear 59 may engage
with the third gear 39. The presence of the lifting member 20 in the upper position
means that the lifting member 20° has been eccentrically moved upward in the lifting
member guide 16, as shown in FIG. 7. In contrast, the presence of the lifting member
20’ in the lower position means that the lifting member 20° has been eccentrically
moved downward in the lifting member guide 16, as shown in FIG. 8.

In this embodiment, since the body 4, the first gear 19, the second gear 29, the third
gear 39, the fourth gear 49 and the like, other than the lifting member 20 and the fifth
gear 59, are identical or similar to those in the previous embodiment, the components
are designated by the same numerals, and a description of the construction and
operation of these components is omitted.

The third gear 39 may be disposed between the fifth gear 49 and the fifth gear 59.

The fifth gear 59 may be perpendicular to the first gear 19, and may be positioned
under the third gear 39. The fifth gear 59 may be formed on a projection 60 which
projects from the back surface of the lifting plate 22 toward the door liner 12. The fifth
gear 59 may be constituted by a rack gear which is formed on the projection 60 in the
forward and rearward directions. The fifth gear 59 may be disposed to be parallel to the
fourth gear 49. The fifth gear 59 and the fourth gear 49 may be disposed so as to face
each other with respect to the third gear 39.

When the lifting member 20’ is in the upper position, the fifth gear 59 may engage
with the third gear 39 and may be maintained in the engaged state, as shown in FIG. 7.
When the lifting member 20’ is moved from the upper position to the lower position,
the fifth gear 59 may be separated from the third gear 39, as shown in FIG. §. When
the door 10 is pulled in the forward direction (F), the fifth gear 59 may engage with the
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third gear 39, and may be maintained in the engaged state, as shown in FIG. 9.

As shown in FIGS. 7 and 9, when the fifth gear 59 becomes engaged with the third
gear 39, the fifth gear 59 cannot be moved in the upward direction (U) due to the in-
terference with the third gear 39, whereby excessive upward movement of the lifting
member 20’ can be restricted. In other words, the fifth gear 59 may serve as an upper-
limit stopper for restricting the excessive upward movement of the lifting member 20.

As shown in FIG. 8, when the fifth gear 59 is spaced apart from the third gear 39, the
fifth gear 59 cannot be moved any further in the downward direction (D) due to in-
terference with the gear box 17, whereby excessive downward movement of the lifting
member 20’ can be restricted. In other words, the fifth gear 59 may serve as a lower
limit stopper for restricting excessive downward movement of the lifting member 20.

It will be appreciated that the present invention is not limited to the above em-
bodiments and various modifications of the present invention are possible, without

departing from the scope and spirit of the invention.
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Claims

A refrigerator comprising:

a body having a storage compartment defined therein;

a door for opening and closing the storage compartment;

a lifting member 20, which includes a handle and a first gear 19
extending in a vertical direction and which is disposed at the door in a
manner of being movable upward and downward;

a second gear 29, which is disposed at the door so as to engage with the
first gear;

a third gear 39, which is disposed at the door so as to engage with the
second gear; and

a pushing member 50, which is disposed at the door so as to be
movable in forward and rearward directions and which includes a
fourth gear 49 engaging with the third gear, the pushing member 50
exerting external force on the body when the lifting member is lowered.
The refrigerator according to claim 1, wherein the fourth gear is
disposed on the third gear.

The refrigerator according to claim 1, wherein the door includes a
lifting member guide 16, which serves to guide upward and downward
movement of the lifting member and to restrict forward and rearward
movement of the lifting member.

The refrigerator according to claim 1, wherein the door has a blind hole
through which the pushing member passes.

The refrigerator according to claim 1, wherein the door includes a
pushing member guide for guiding forward and rearward movement of
the pushing member.

The refrigerator according to claim 1, wherein the pushing member
includes a rear end, which serves as a contact end that either contacts
the body or is separated from the body.

The refrigerator according to claim 1, wherein the third gear is
configured to be larger than the second gear.

The refrigerator according to claim 1, wherein the lifting member
further includes a fifth gear 59, which extends in forward and rearward
directions and engages with the third gear when the lifting member is in
an upper position.

The refrigerator according to claim 8, wherein the fifth gear is disposed

so as to be perpendicular to the first gear and such that a portion thereof
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is positioned under the third gear.

The refrigerator according to claim 9, wherein the third gear is disposed
between the fourth gear and the fifth gear.

The refrigerator according to claim 9, wherein the fifth gear is po-
sitioned to be parallel to the fourth gear.

The refrigerator according to claim 9, wherein the fifth gear is
separated from the third gear when the lifting member is lowered.

The refrigerator according to claim 1, further comprising an elastic unit
8, which is installed at the body so as to elastically bias the door in a
direction in which the door is opened.

A refrigerator comprising:

a body having a storage compartment defined therein;

a door for opening and closing the storage compartment; and

a door pushing unit, which, pushes the door outward through the
pushing member by reaction force that opposes an external force that is
applied to the door, when a handle is lowered..

The refrigerator according to claim 14, wherein the door pushing unit
comprises a interlocking unit and a pushing member, and

wherein the interlocking unit comprises:

a lifting member including a handle; and

an external force transmitting unit for moving the pushing member
forward or rearward upon vertical movement of the lifting member.
The refrigerator according to claim 15, wherein the external force
transmitting unit comprises:

a first gear, which is disposed at the lifting member so as to extend in a
vertical direction;

a second gear, which is disposed at the door so as to engage with the
first gear;

a third gear, which is disposed at the door so as to engage with the
second gear; and

a fourth gear, which is formed at the pushing member so as to extend in
a forward and rearward direction.

The refrigerator according to claim 16, wherein the door includes a
lifting member guide 16 for guiding upward and downward movement
of the lifting member and restricting forward and rearward movement
of the lifting member.

The refrigerator according to claim 17, wherein the lifting member

further includes a fifth gear 59, which extends in forward and rearward
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directions and engages with the third gear when the lifting member is in
an upper position.

The refrigerator according to claim 18, wherein the fifth gear is
disposed so as to be perpendicular to the first gear and such that a
portion thereof is positioned under the third gear.

A refrigerator comprising:

a body having a storage compartment defined therein;

a door for opening and closing the storage compartment;

a handle, which is movably disposed at the door;

a pushing member, which is disposed at the door in a manner of being
movable in a forward and rearward direction; and

an interlocking unit for connecting the handle to the pushing member,
wherein, when the handle is lowered, the pushing member is moved
rearward by the interlocking unit, whereby the door is pushed outward
through the pushing member by reaction force that opposes an external

force that is applied to the door.
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[Fig. 4]
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[Fig. 5]




6/9

WO 2016/108652 PCT/KR2015/014539

[Fig. 6]
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