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Description

[0001] The present invention relates to a refrigerator,
and more particularly to a refrigerator in which a door is
provided with a handle.

Background Art

[0002] In general, a refrigerator is an appliance which
is constructed to cool a storage compartment, 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.
[0003] 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.
[0004] 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.
[0005] 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.
[0006] KR 10-0189102 B1 relates to a door handle in
a refrigerator.
[0007] KR 2010-0081009 A relates to a refrigerator that
comprises a main body, a door, a door handle, and a
door opening device.

Disclosure of Invention

Technical Problem

[0008] 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

[0009] The present invention is disclosed in the inde-
pendent claim 1. Further embodiments are disclosed in
the dependent claims. A refrigerator according to the
present invention includes a body having a storage com-
partment defined therein, a door for opening and closing
the storage compartment, a lifting member, which in-
cludes 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 mem-
ber, 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, wherein the second gear is
positioned behind the lifting member, and the second
gear is rotated by the first gear, when the lifting member
is lowered, so that a user is enabled to easily open the
refrigerator door by pulling its handle downward while
grasping the handle.
[0010] The fourth gear may be disposed on the third
gear.
[0011] The door may include a lifting member guide,
which serves to guide the upward and downward move-
ment of the lifting member and to restrict the forward and
rearward movement of the lifting member.
[0012] The door may have a blind hole through which
the pushing member passes.
[0013] The door may include a pushing member guide
for guiding the forward and rearward movement of the
pushing member.
[0014] 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.
[0015] The third gear may be configured so as to be
larger than the second gear.
[0016] 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.
[0017] The fifth gear may be disposed so as to be per-
pendicular to the first gear and such that part thereof is
positioned under the third gear.
[0018] The third gear may be disposed between the
fourth gear and the fifth gear.
[0019] The fifth gear may be positioned to be parallel
to the fourth gear.
[0020] The fifth gear may be separated from the third
gear when the lifting member is lowered.
[0021] 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.

Advantageous Effects of Invention

[0022] The refrigerator according to the present inven-
tion 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 down-
ward 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 han-
dle downward while grasping the handle.
[0023] Furthermore, the refrigerator according to the
present invention offers an advantage in that, since the
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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.
[0024] 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
convenience in opening a door.
[0025] 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

[0026]

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 accord-
ing to the embodiment of the present invention in
which the handle is pulled forward;
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 refrigerator 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 refrigerator 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 refrigerator shown in
FIG. 7, in which a handle is pulled forward.

Best Mode for Carrying out the Invention

[0027] 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 in-
clude 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 pres-

ence or addition of one or more other elements, steps,
and/or operations.
[0028] 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 understood that terms,
such as those defined in commonly used dictionaries,
should be interpreted as having meanings that are con-
sistent with their meanings in the context of the relevant
art and the present disclosure, and will not be interpreted
in an idealized or overly formal sense unless expressly
so defined herein.
[0029] In the drawings, the thickness or size of each
element is exaggerated, omitted, or schematically illus-
trated for convenience of description and clarity. Also,
the size or area of each element does not necessarily
accurately reflect the actual size thereof.
[0030] In addition, angles or directions used to de-
scribe the structures of embodiments of the present in-
vention are based on those shown in the drawings. Un-
less there is, in this specification, no definition of a refer-
ence point to describe angular positional relationships in
the structures of embodiments of the present invention,
the associated drawings may be referred to.
[0031] Hereinafter, an embodiment of the present will
be described in detail with reference to the accompanying
drawings.
[0032] FIGS. 1 to 6 are views showing a refrigerator
according to the present invention.
[0033] The refrigerator includes a body 4 including a
storage compartment 2 defined therein, and a door 10
for opening and closing the storage compartment 2. The
refrigerator includes 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.
[0034] The handle 18 is movably provided on the door
10.
[0035] The pushing member 50 is disposed in the door
so as to be movable back and forth.
[0036] The interlocking unit, which serves to transmit
the external force that is applied to the handle 18 to the
pushing member 50, connects the handle 18 to the push-
ing member 50. The interlocking unit includes a lifting
member 20 equipped with the handle 18 and external
force transmitting units 19, 29, 39 and 49, which serve
collectively to move the pushing member 50 forward or
rearward upon the vertical movement of the lifting mem-
ber 20.
[0037] The external force transmitting unit 19, 29, 39
and 49 includes a first gear 19, which is formed at the
lifting member 20 so as to be vertically elongated, a sec-
ond gear 29, which is disposed at the door 10 and en-
gages 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

3 4 



EP 3 240 982 B1

4

5

10

15

20

25

30

35

40

45

50

55

pushing member 50 so as to be enlongated in the forward
and rearward directions.
[0038] The refrigerator includes 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 dis-
posed at the door 10 and engage with the first gear 19,
the third gear, which is disposed at the door 10 and en-
gages with 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 ex-
ternal force on the body 4 upon the downward movement
of the lifting member 20.
[0039] The body 4 includes at least one storage com-
partment 2 and an inner case 5 defining the storage com-
partment 2 therein. The body 4 includes 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 includes a
refrigeration cycle apparatus constituted by a compres-
sor, a condenser, an expansion unit and an evaporator,
and the evaporator cools the storage compartment 2.
The body 4 may further include a cooling fan for circulat-
ing the air in the storage compartment between the evap-
orator and the storage compartment 2. The body 4 may
further include a condensation fan for blowing air to the
condenser.
[0040] The body 4 includes a front surface 6A, which
faces the door 10 when the door 10 is closed. The front
surface 6A of the body 4 is 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.
[0041] As shown in FIGS 4 to 6, the refrigerator may
further include an elastic unit 8, 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 8A 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 8A 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.
[0042] The door 10 includes 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 be-
tween the outer door 11 and the door liner 12. When the
door 10 is closed, the outer door 11 defines the front

appearance of the door 10, and the door liner 12 defines
the back surface of the door 10 and may face a portion
of the storage compartment 2. The door 10 includes 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.
[0043] The door 10 has therein a blind hole 12A
through which the pushing member 50 extends. The blind
hole 12A is configured such that part of the pushing mem-
ber 50 protrudes toward the body 4. The blind hole 12A
is formed in the back surface of the door 10, which faces
the body 4. The blind hole 12A is a 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 has a larger sectional area than
the pushing member 50.
[0044] The gasket 14 may have formed therein a push-
ing member blind hole 14A, through which the pushing
member 50 extends so as to contact the front surface 6A
of the body 4.
[0045] 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 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.
[0046] 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 positioned at the upper limit, the forward end of the
pushing member 50 may come into contact with the stop-
per 15A, whereby excessive forward movement of the
pushing member 50 may be restricted.
[0047] The pushing member guide 15 may be config-
ured 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 con-
figured to have a hollow cylindrical shape. The pushing
member guide 15 may be provided at the front end with
the stopper 15A.
[0048] The pushing member guide 15 may be config-
ured so as to guide the lateral side surfaces of the pushing
member 50. The pushing member guide 15 may be con-
figured 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 con-
nector of the pushing member guide 15 may be the stop-
per 15A.
[0049] The door 10 may include a lifting member guide

5 6 



EP 3 240 982 B1

5

5

10

15

20

25

30

35

40

45

50

55

16 for guiding the lifting member 20 in the vertical direc-
tion. The lifting member guide 16 may restrict the forward
and rearward (FR) movement of the lifting member 20.
The lifting member guide 16 may be provided at the door
10 in the upward and downward (UD) direction. The lifting
member 20 may be inserted partway into the lifting mem-
ber 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 ex-
tending in the vertical direction. The lifting member guide
16 may be configured to have a "U"-shaped cross sec-
tion.
[0050] 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.
[0051] The door 10 includes the gear box 17 which
accommodates the first gear 19, the second gear 29 and
the third gear 39. The fourth gear 49 is partially or com-
pletely 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 sur-
face 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.
[0052] 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.
[0053] 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.
[0054] The handle 18 may be formed on the lifting plate
22 so as to protrude forward. The handle 18 may be cou-
pled at the upper and lower ends thereof to the lifting
plate 22, and may protrude forward from the lifting plate
22.
[0055] 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 con-
stituted 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 lift-
ing plate 22.
[0056] The door 10 may be provided with an opening
11A, within which the handle 18 is 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.
[0057] 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.
[0058] 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.
[0059] The second gear 29, the third gear 39 and the
fourth gear 49 according to the present invention are a
plurality of power transmission members for converting
the upward and downward movement of the lifting mem-
ber 20 into the forward and rearward movement of the
pushing member 50.
[0060] The second gear 29 is positioned behind the
lifting member 20. The second gear 29 is 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 ro-
tation of the second gear 29.
[0061] 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.
[0062] 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 as re-
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duction 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.
[0063] The third gear 39 may be rotated about the ro-
tating 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 counterclockwise. When the second gear
29 is rotated counterclockwise, the third gear 39 may be
rotated clockwise.
[0064] 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.
[0065] 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.
[0066] The fourth gear 49 is 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 mem-
ber 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.
[0067] The pushing member 50 is 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 mem-
ber 50 is 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 is
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 is moved forward, and may
thus be separated from the body 4.
[0068] The pushing member 50 may be constituted by
a horizontal bar which is horizontally disposed in the door
10. The pushing member 50 is 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 mem-

ber 50 is the contact end 51 which contacts the body 4
or is separated from the body 4.
[0069] Hereinafter, the operation of the present inven-
tion, constructed as described above, will be described.
[0070] As shown in FIG. 1, when a user I 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 is lowered together with the handle
18, as shown in FIG. 5. At this time, the first gear 19 is
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 ro-
tated clockwise. As a result, the fourth gear 49 is moved
in the rearward direction (R). When the fourth gear 49 is
moved rearward, the pushing member 50 is 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.
[0071] 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.
[0072] As a result, the door is 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.
[0073] 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.
[0074] A user A such as an adult, who is tall (herein-
after, 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.
[0075] When the door 10 begins to open, the elastic
unit 8 may assist in opening the door 10 by virtue of its
own restoring force.
[0076] In other words, according to the present inven-
tion, 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
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pulling the handle 18 in the downward direction (D) or an
action of merely pulling the handle 18 in the forward di-
rection (D).
[0077] FIGS. 7 to 9 are views showing a refrigerator
according to an embodiment of the present invention.
[0078] A lifting member 20’ according to this embodi-
ment further includes a fifth gear 59, which extends in
the forward and rearward directions.
[0079] The lifting member 20’ is 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.
[0080] When the lifting member 20’ is in the upper po-
sition, 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 ec-
centrically 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.
[0081] 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 designat-
ed by the same numerals, and a description of the con-
struction and operation of these components is omitted.
[0082] The third gear 39 may be disposed between the
fifth gear 49 and the fifth gear 59.
[0083] 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 projec-
tion 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 dis-
posed so as to face each other with respect to the third
gear 39.
[0084] When the lifting member 20’ is in the upper po-
sition, 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. 8. When the door 10 is pulled in the forward di-
rection (F), the fifth gear 59 may engage with the third
gear 39, and may be maintained in the engaged state,
as shown in FIG. 9.
[0085] 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 interference with the third gear 39, whereby exces-

sive 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 up-
ward movement of the lifting member 20.
[0086] 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 interference 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.
[0087] It will be appreciated that the present invention
is not limited to the above embodiments and various mod-
ifications of the present invention are possible, without
departing from the scope of the invention, which is de-
fined by the following claims.

Claims

1. A refrigerator comprising:

a body (4) having a storage compartment (2)
defined therein;
a door (10) for opening and closing the storage
compartment (2);
a lifting member (20), which includes a handle
(18) and a first gear (19) extending in a vertical
direction and which is disposed at the door (10)
in a manner of being movable upward and down-
ward;
a second gear (29), which is disposed at the
door (10) so as to engage with the first gear (19);
a third gear (39) which is disposed at the door
(10) so as to engage with the second gear (29);
and
a pushing member (50), which is disposed at
the door (10) so as to be movable in forward and
rearward directions and which includes a fourth
gear (49) engaging with the third gear (39); the
pushing member (50) exerting external force on
the body (4) when the lifting member is lowered,
wherein the second gear (29) is positioned be-
hind the lifting member (20), and the second
gear (29) is rotated by the first gear (19) when
the lifting member (20) is lowered, so that a user
is enabled to easily open the refrigerator door
(10) by pulling its handle (18) downward while
grasping the handle (18).

2. The refrigerator according to claim 1, wherein the
fourth gear (49) is disposed on the third gear (39).

3. The refrigerator according to claim 1, wherein the
door (10) includes a lifting member guide (16), which
serves to guide upward and downward movement
of the lifting member (20) and to restrict forward and
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rearward movement of the lifting member (20).

4. The refrigerator according to claim 1, wherein the
door (10) has a blind hole through which the pushing
member passes.

5. The refrigerator according to claim 1, wherein the
door (10) includes a pushing member guide for guid-
ing forward and rearward movement of the pushing
member.

6. 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 (4) or
is separated from the body (4).

7. The refrigerator according to claim 1, wherein the
third gear (39) is configured to be larger than the
second gear (29).

8. The refrigerator according to claim 1, wherein the
lifting member (20) further includes a fifth gear (59),
which extends in forward and rearward directions
and engages with the third gear (39) when the lifting
member (20) is in an upper position.

9. The refrigerator according to claim 8, wherein a fifth
gear (59) is disposed so as to be perpendicular to
the first gear (19) and such that a portion thereof is
positioned under the third gear (39).

10. The refrigerator according to claim 9, wherein the
third gear (39) is disposed between the fourth gear
(49) and the fifth gear (59).

11. The refrigerator according to claim 9, wherein the
fifth gear (59) is positioned to be parallel to the fourth
gear (49).

12. The refrigerator according to claim 9, wherein the
fifth gear (59) is separated from the third gear (39)
when the lifting member (20) is lowered.

13. The refrigerator according to claim 1, further com-
prising an elastic unit (8), which is installed at the
body (4) so as to elastically bias the door (10) in a
direction in which the door (10) is opened.

Patentansprüche

1. Kühlschrank, der aufweist:

einen Körper (4) mit einem darin definierten La-
gerfach (2);
eine Tür (10) zum Öffnen und Schließen des
Lagerfachs (2);
eine Hebeelement (20), das einen Griff (18) und

ein erstes Zahnrad (19), das sich in einer verti-
kalen Richtung erstreckt und das an der Tür (10)
in einer Weise angeordnet ist, dass es nach
oben und unten beweglich ist, umfasst;
ein zweites Zahnrad (29), das an der Tür (10)
angeordnet ist, um mit dem ersten Zahnrad (19)
einzugreifen;
ein drittes Zahnrad (39), das an der Tür (10) an-
geordnet ist, um mit dem zweiten Zahnrad (29)
einzugreifen; und
ein Druckelement (50), das derart an der Tür
(10) angeordnet ist, dass es in Vorwärts- und
Rückwärtsrichtungen beweglich ist, und das ein
viertes Zahnrad (49) umfasst, das mit dem drit-
ten Zahnrad (39) in Eingriff ist;
wobei das Druckelement (50) eine äußere Kraft
auf den Körper (4) ausübt, wenn das Hebeele-
ment gesenkt wird,
wobei das zweite Zahnrad (29) hinter dem He-
beelement (20) positioniert ist und das zweite
Zahnrad (29) durch das erste Zahnrad (19) ge-
dreht wird, wenn das Hebeelement (20) gesenkt
wird, so dass ein Benutzer in die Lage versetzt
wird, die Kühlschranktür (10) durch Ziehen ihres
Griffs (18) nach unten, während er den Griff (18)
greift, leicht zu öffnen.

2. Kühlschrank nach Anspruch 1, wobei das vierte
Zahnrad (49) auf dem dritten Zahnrad (39) angeord-
net ist.

3. Kühlschrank nach Anspruch 1, wobei die Tür (10)
eine Hebeelementführung (16) umfasst, die dazu
dient, eine Aufwärts- und Abwärtsbewegung des He-
beelements (20) zu führen und eine Vorwärts- und
Rückwärtsbewegung des Hebeelements (20) zu be-
schränken.

4. Kühlschrank nach Anspruch 1, wobei die Tür (10)
ein Blindloch hat, durch welches das Druckelement
geht.

5. Kühlschrank nach Anspruch 1, wobei die Tür (10)
eine Druckelementführung zum Führen einer Vor-
wärts- und Rückwärtsbewegung des Druckelements
umfasst.

6. Kühlschrank nach Anspruch 1, wobei das Druckele-
ment ein hinteres Ende umfasst, das als ein Kontak-
tende dient und entweder den Körper (4) berührt
oder von dem Körper (4) getrennt ist.

7. Kühlschrank nach Anspruch 1, wobei das dritte
Zahnrad (39) derart konfiguriert ist, dass es größer
als das zweite Zahnrad (29) ist.

8. Kühlschrank nach Anspruch 1, wobei das Hebeele-
ment (20) ferner ein fünftes Zahnrad (59) umfasst,
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das sich in Vorwärts- und Rückwärtsrichtungen er-
streckt und mit dem dritten Zahnrad (39) eingreift,
wenn das Hebeelement (20) in einer oberen Position
ist.

9. Kühlschrank nach Anspruch 8, wobei ein fünftes
Zahnrad (59) derart angeordnet ist, dass es senk-
recht zu dem ersten Zahnrad (19) ist und so dass
ein Abschnitt davon unter dem dritten Zahnrad (39)
positioniert ist.

10. Kühlschrank nach Anspruch 9, wobei das dritte
Zahnrad (39) zwischen dem vierten Zahnrad (49)
und dem fünften Zahnrad (59) angeordnet ist.

11. Kühlschrank nach Anspruch 9, wobei das fünfte
Zahnrad (59) derart positioniert ist, dass es parallel
zu dem vierten Zahnrad (49) ist.

12. Kühlschrank nach Anspruch 9, wobei das fünfte
Zahnrad (59) von dem dritten Zahnrad (39) getrennt
ist, wenn das Hebeelement (20) gesenkt wird.

13. Kühlschrank nach Anspruch 1, der ferner eine elas-
tische Einheit (8) aufweist, die an dem Körper (4)
installiert ist, so dass sie die Tür (10) in eine Rich-
tung, in der die Tür (10) geöffnet wird, elastisch vor-
spannt.

Revendications

1. Réfrigérateur comprenant :

un corps (4) ayant un compartiment de stockage
(2) défini à l’intérieur de celui-ci ;
une porte (10) pour ouvrir et fermer le compar-
timent de stockage (2) ;
un organe de levage (20), qui inclut une poignée
(18) et un premier engrenage (19) s’étendant
dans une direction verticale et qui est disposé
au niveau de la porte (10) de manière à pouvoir
être déplacé vers le haut et vers le bas ;
un deuxième engrenage (29), qui est disposé
au niveau de la porte (10) de manière à se mettre
en prise avec le premier engrenage (19) ;
un troisième engrenage (39), qui est disposé au
niveau de la porte (10) de manière à se mettre
en prise avec le deuxième engrenage (29) ; et
un organe de poussée (50), qui est disposé au
niveau de la porte (10) de manière à pouvoir
être déplacé dans des directions vers l’avant et
vers l’arrière et qui inclut un quatrième engre-
nage (49) se mettant en prise avec le troisième
engrenage (39) ;
l’organe de poussée (50) exerçant une force ex-
terne sur le corps (4) lorsque l’organe de levage
est abaissé,

dans lequel le deuxième engrenage (29) est po-
sitionné derrière l’organe de levage (20), et le
deuxième engrenage (29) est tourné par le pre-
mier engrenage (19) lorsque l’organe de levage
(20) est abaissé, de sorte qu’un utilisateur puis-
se ouvrir facilement la porte de réfrigérateur (10)
en tirant sa poignée (18) vers le bas tout en sai-
sissant la poignée (18).

2. Réfrigérateur selon la revendication 1, dans lequel
le quatrième engrenage (49) est disposé sur le troi-
sième engrenage (39).

3. Réfrigérateur selon la revendication 1, dans lequel
la porte (10) inclut un guide d’organe de levage (16),
qui sert à guider un mouvement de l’organe de le-
vage (20) vers le haut et vers le bas et à limiter un
mouvement de l’organe de levage (20) vers l’avant
et vers l’arrière.

4. Réfrigérateur selon la revendication 1, dans lequel
la porte (10) a un orifice aveugle à travers lequel
passe l’organe de poussée.

5. Réfrigérateur selon la revendication 1, dans lequel
la porte (10) inclut un guide d’organe de poussée
pour guider un mouvement de l’organe de poussée
vers l’avant et vers l’arrière.

6. Réfrigérateur selon la revendication 1, dans lequel
l’organe de poussée inclut une extrémité arrière, qui
sert d’extrémité de contact qui soit vient au contact
du corps (4), soit est séparée du corps (4).

7. Réfrigérateur selon la revendication 1, dans lequel
le troisième engrenage (39) est configuré pour être
plus grand que le deuxième engrenage (29).

8. Réfrigérateur selon la revendication 1, dans lequel
l’organe de levage (20) inclut en outre un cinquième
engrenage (59), qui s’étend dans des directions vers
l’avant et vers l’arrière et qui se met en prise avec le
troisième engrenage (39) lorsque l’organe de levage
(20) est à une position supérieure.

9. Réfrigérateur selon la revendication 8, dans lequel
un cinquième engrenage (59) est disposé de maniè-
re à être perpendiculaire au premier engrenage (19)
et de sorte qu’une portion de celui-ci soit positionnée
sous le troisième engrenage (39).

10. Réfrigérateur selon la revendication 9, dans lequel
le troisième engrenage (39) est disposé entre le qua-
trième engrenage (49) et le cinquième engrenage
(59).

11. Réfrigérateur selon la revendication 9, dans lequel
le cinquième engrenage (59) est positionné pour être
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parallèle au quatrième engrenage (49).

12. Réfrigérateur selon la revendication 9, dans lequel
le cinquième engrenage (59) est séparé du troisième
engrenage (39) lorsque l’organe de levage (20) est
abaissé.

13. Réfrigérateur selon la revendication 1, comprenant
en outre une unité élastique (8), qui est installée au
niveau du corps (4) de manière à polariser élasti-
quement la porte (10) dans une direction dans la-
quelle la porte (10) est ouverte.
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