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Description

Title of Invention: WASHING MACHINE
Technical Field

[0001] The disclosure relates to a home appliance. More particularly, the disclosure
relates to a home appliance including a damping assembly with an improved structure
for reducing abrasion, impacts, and noise that are caused by repetitive use of a door.
Background Art

[0002] In general, a damping assembly is applied to all kinds of home appliances
having a door for opening and closing operations.

[0003] There are a left/right hinged door that is opened and closed in a left or right
direction with respect to the left or right side of the door, and an up/down hinged door
that is opened and closed in an up or down direction with respect to the upper side of
the door

[0004] Since the up/down hinged door wears down, receives impacts, or generates
noise when it is repetitively closed, the up/down hinged door generally includes a
damper for causing the door to be slowly closed from at a predetermined angle.

[0005] However, the damper is configured to perform a rotatory motion or a
horizontal or vertical translation motion, and accordingly the damper has difficulties in

operation conversion and also has a complicated configuration.
Disclosure of Invention

Technical Problem

[0006] It is an aspect of the disclosure is to provide a home appliance including a
damping assembly with an improved structure for reducing abrasion, impacts, and
noise that are caused by repetitive use of a door.

[0007] Another aspect of the disclosure to provide a home appliance including a
damping assembly capable of reducing manufacturing cost with a small number of
parts.

[0008] Another aspect of the disclosure to provide a home appliance including a door
apparatus capable of reducing impacts and noise by buffering a door when the door is
closed.

Solution to Problem

[0009] In accordance with an aspect of the disclosure, a home appliance is provided.
The home appliance includes a main body having an opening, a door disposed on one
side of the main body, the door being configured to open or close the opening, and a
damping assembly configured to be operated by the door. The damping assembly

comprises a first lever installed in the main body, the first lever being configured to be
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movable when the door is pressed, a second lever connected to the first lever, and a
cylinder connected to the second lever, the cylinder being configured to be movable in
a direction that is linear to a movement path of the first lever.

[0010] Also, the damping assembly may include an elastic member configured to
elastically support the first lever and the cylinder.

[0011] Also, the damping assembly may include a damping bracket which is
installed in the main body and in which the first lever, the second lever, and the
cylinder are installed.

[0012] Also, the damping bracket may include an accommodating space in which the
first lever, the second lever, and the cylinder are accommodated, and a first lever in-
stalling space formed by opening at least a part of the accommodating space.

[0013] Also, the damping bracket may include at least one guide protrusion, and the
first lever may include at least one guide slit corresponding to the at least one guide
protrusion, and configured to move the first lever.

[0014] Also, the first lever may include a contact portion formed at a front end of the
first lever and configured to be pressed by the door, and a second lever connecting
portion having at least a portion protruding upward to be connected to the second
lever.

[0015] Also, the second lever may include a first lever connecting portion connected
to the second lever connecting portion.

[0016] Also, the first lever may further include an elastic member connecting portion
connected to the elastic member.

[0017] Also, the damping assembly may include a cylinder housing installed in the
damping assembly and accommodating the cylinder, wherein at least one end of the
elastic member may be connected to the cylinder housing.

[0018] Also, the cylinder may be disposed to be parallel to or vertical to a movement
path of the first lever.

[0019] Also, a movement direction of the first lever may be inclined with respect to a
bottom of the main body.

[0020] In accordance with another aspect of the disclosure, a home appliance is
provided. The home appliance includes a main body having an opening, a door
configured to open or close the opening, a lever installed in the main body, the lever
being configured to be movable between a first position and a second position, a
damper installed in the main body, the damper being configured to, when the lever is
pressed by the door to move from the first position to the second position, generate a
resistance in a direction that is opposite to a movement direction of the lever, and at
least one elastic member configured to, when pressure applied on the lever is removed,

elastically bias the lever such that the lever moves from the second position to the first
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position.

[0021] Also, the damper may generate the resistance in a direction that is parallel to
or vertical to a movement path of the lever.

[0022] Also, the home appliance may further include a guide portion configured to
move the lever with respect to the main body, wherein the guide portion may include at
least one guide protrusion formed in the main body, and at least one slit formed in the
lever to correspond to the at least one guide protrusion.

[0023] Also, the damper may include a piston rod connected to the lever, a cylinder
connected to the piston rod, and a cylinder housing accommodating the cylinder and
installed in the main body.

[0024] Also, one end of the elastic member may be connected to the cylinder
housing, and the other end of the elastic member may be connected to the lever.

[0025] Also, the movement direction of the lever may be inclined with respect to a
bottom of the main body.

[0026] Also, a movement direction of the piston rod may be parallel to or vertical to
the movement direction of the lever.

[0027] In accordance with another aspect of the disclosure, a home appliance is
provided. The home appliance includes a main body having an opening, a door
connected to the main body, the door being configured to open or close the opening, a
lever installed in the main body, the lever being configured to be movable by the door
when the door is closed, and a damper installed in the main body and being connected
to the lever, the damper being configured to generate a resistance in a direction that is
parallel to or vertical to a movement direction of the lever. The movement direction of
the lever is inclined with respect to a bottom of the main body.

[0028] Also, the home appliance may further include an elastic member connecting

the lever to the damper and configured to elastically support the lever and the damper.

Advantageous Effects of Invention

[0029] According to the embodiments of the disclosure, it may be possible to reduce
abrasion, impacts, and noise that are caused by repetitive use of the door.

[0030] Also, through direct driving of the door apparatus, it may be possible to
reduce manufacturing cost with a small number of parts.

[0031] Also, by buffering the door when it is closed, it may be possible to reduce
impacts and noise, thereby improving a user's convenience and durability.
Brief Description of Drawings

[0032] The above and other aspects, features, and advantages of certain embodiments
of the disclosure will be more apparent from the following description taken in con-

junction with the accompanying drawings, in which:
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[33] FIG. 1 is a perspective view of a heating cooker with a damping assembly according
to a first embodiment of the disclosure;

[34] FIG. 2 shows a hinge apparatus installed between a main body and a door, and the
damping assembly, according to the first embodiment of the disclosure;

[35] FIG. 3 is a partially exploded view of the hinge apparatus of the door, according to
the first embodiment of the disclosure;

[36] FIG. 4 is a perspective view of the damping assembly of the door, according to the
first embodiment of the disclosure;

[37] FIG. 5 is a partially exploded perspective view of the damping assembly of the door,
according to the first embodiment of the disclosure;

[38] FIGS. 6 to 8 show an operation of the damping assembly, according to the first em-
bodiment of the disclosure;

[39] FIG. 9 is a perspective view of a damping assembly of a door, according to a second
embodiment of the disclosure;

[40] FIGS. 10 and 11 show an operation of the damping assembly, according to the
second embodiment of the disclosure;

[41] FIGS. 12 and 13 show a damping assembly and an operation of the damping
assembly, according to a third embodiment of the disclosure;

[42] FIGS. 14 and 15 show a damping assembly and an operation of the damping
assembly, according to a fourth embodiment of the disclosure;

[43] FIGS. 16 and 17 show a damping assembly and an operation of the damping
assembly, according to a fifth embodiment of the disclosure;

[44] FIGS. 18 and 19 show a damping assembly and an operation of the damping
assembly, according to a sixth embodiment of the disclosure;

[45] FIGS. 20 and 21 show a damping assembly and an operation of the damping
assembly, according to a seventh embodiment of the disclosure;

[46] FIGS. 22 and 23 show a damping assembly and an operation of the damping
assembly, according to an eighth embodiment of the disclosure;

[47] FIGS. 24 and 25 show a damping assembly and an operation of the damping
assembly, according to a ninth embodiment of the disclosure; and

[48] FIGS. 26 and 27 show a damping assembly and an operation of the damping
assembly, according to a tenth embodiment of the disclosure.
Best Mode for Carrying out the Invention

[49] [0033] The following description with reference to the accompanying drawings is

provided to assist in a comprehensive understanding of various embodiments of the

disclosure as defined by the claims and their equivalents. The terms "front end," "rear

"o

end," "upper portion," "lower portion," "upper end," and "lower end" are defined based
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on the drawings, and the shapes and positions of the corresponding components are not
limited by the terms. The disclosure may be applied to all kinds of home appliances
having a door for performing opening and closing operations.

[0034] There are a left/right hinged door that is opened and closed in a left or right
direction with respect to the left or right side of the door, and an up/down hinged door
that is opened or closed in an up or down direction with respect to the upper side of the
door.

[0035] The up/down hinged door that is opened and closed in the up or down
direction with respect to the upper side of the door may be applied to various kinds of
home appliances, such as an oven, a microwave, and a dish washer. For example, the
up/down hinged door may be applied to a heating cooker including a main body in
which a cooking room is formed and a door coupled with the main body to open or
close the cooking room. Hereinafter, the heating cooker will be described as an
example. Meanwhile, in the embodiments of the disclosure, an up/down hinged door
that is opened and closed in the up or down direction will be described as an example.
However, the technical concept of the disclosure is not limited to the up/down hinged
door, and the door may be a type that moves in a front-back direction with respect to
the main body.

[0036] FIG. 1 shows a heating cooker according to a first embodiment of the
disclosure.

[0037] Referring to FIG. 1, a heating cooker 1 may include a main body 10, and a
cavity (not shown) formed in the inside of the main body 10 and used as a cooking
space where food is cooked. On the outer surface of the main body 10, a cover 14 may
be provided to cover the main body 10.

[0038] On the upper portion of the main body 10, a cooktop 20 including at least one
heater 21 may be disposed. The heating cooker 1 may use electricity or gas as an
energy source for heating cooking materials.

[0039] In the front portion of the main body 10, an opening 13 may be formed to put
food into the cavity or to take food out of the cavity.

[0040] Also, a door 11 may be disposed to selectively open or close the opening 13
of the main body 10. On the front upper portion of the door 11, a handle 12 may be
disposed to enable a user to easily open or close the door 11.

[0041] The door 11 may be rotatably hinge-coupled to the lower end of the main
body 10. The door 11 may be hinge-coupled to the main body 10 by a hinge apparatus
30. The door 11 may include a damping assembly 100 disposed between the door 11
and the main body 10 and operating by the door 11.

[0042] FIG. 2 shows the hinge apparatus installed between the main body and the

door, and the damping assembly, according to the first embodiment of the disclosure,
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and FIG. 3 is a partially exploded view of the hinge apparatus of the door, according to
the first embodiment of the disclosure.

[0043] Referring FIGS. 2 and 3, the hinge apparatus 30 may be disposed between the
door 11 and the main body 10. Also, the damping assembly 100 may be disposed
between the door 11 and the main body 10. The hinge apparatus 30 and the damping
assembly 100 may be disposed at both sides of the door 11.

[0044] The hinge apparatus 30 may be disposed at the lower end of the door 11. The
hinge apparatus 30 may include a hinge bracket 31, and a door hinge 32 installed in the
hinge bracket 31 and being the center of rotation of the door 11.

[0045] At least a portion of the hinge bracket 31 may open to enable the door hinge
32 to connect to the main body 10.

[0046] One end of the door hinge 32 may be installed on the hinge bracket 31 of the
door 11, and the other end of the door hinge 32 may be installed on the main body 10.
The upper portion of the door hinge 32 may be partially recessed to form a guide
surface 33 that is curved, and in the lower portion of the door hinge 32, a hinge shaft
40 may be disposed as the center of rotation of the door 11. The hinge shaft 40 may be
disposed in the door hinge 32 installed on the hinge bracket 31. The one end of the
door hinge 32 may be installed on the hinge bracket 31 of the door 11, and the other
end of the door hinge 32 may be supported on a support protrusion 41 of the main
body 10.

[0047] The hinge apparatus 30 may include a guide roller 34 accommodated in the
hinge bracket 31 and rolling-contacting the guide surface 33 of the door hinge 32. The
guide roller 34 may be disposed in a guide 37. The guide 37 may be movable in an up-
down direction of the hinge bracket 31. The guide 37 may be formed in the shape of a
cylinder. In the lower end of the guide 37, the guide roller 34 may be provided to
contact the guide surface 33 of the door hinge 32, and the upper end of the guide 37
may be supported on a support 36 disposed in the hinge bracket 31. The support 36
may be formed in at least a portion of the hinge bracket 31 such that the guide 37
penetrates the support 36.

[0048] Meanwhile, the hinge apparatus 30 may include a spring 35. The spring 35
may be disposed around the guide 37 to adjust a movement of the door 11 between the
door hinge 32 and the guide 37.

[0049] In at least a portion of the hinge apparatus 30, a pressing portion 38 may be
disposed. The pressing portion 38 may be disposed on the guide 37. The pressing
portion 38 may include a bumper. The pressing portion 38 may be exposed to the
outside of the door 11 through the opening 13 of the hinge bracket 31. The pressing
portion 38 may press at least a portion of the damping assembly 100 which will be

described later.
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[0050] The door hinge 32 may further include a support bracket 39. The support
bracket 39 may be disposed on the door hinge 32. The support bracket 39 may be
rotatably disposed on the door hinge 32. The support bracket 39 may reinforce the
strength of the door hinge 32, and further include a support bracket guide 39a
extending upward to guide a movement of a first lever 120 of the damping assembly
100 which will be described later.

[0051] Meanwhile, the door 11 may rotate with respect to the main body 10 by the
hinge apparatus 30 to selectively open or close the opening 13. In order to reduce
abrasion, impacts, and noise that are caused by repetitive use of the door 11, the
damping assembly 100 may be disposed in the main body 10 to buffer the door 11
when the door 11 is closed. The damping assembly 100 may be disposed between the
main body 10 and the door 11.

[0052] FIG. 4 is a perspective view of the damping assembly of the door, according
to the first embodiment of the disclosure, FIG. 5 is a partially exploded perspective
view of the damping assembly of the door, according to the first embodiment of the
disclosure, and FIGS. 6 to 8 show an operation of the damping assembly, according to
the first embodiment of the disclosure.

[0053] Referring to FIGS. 4 to 8, the damping assembly 100 may be installed in the
main body 10. The damping assembly 100 may be disposed at the lower ends of both
sides of the main body 10. The damping assembly 100 may include a damping bracket
110, the first lever 120 disposed in the damping bracket 110, and a damper 130
connected to the first lever 120.

[0054] The damping bracket 110 may include a first bracket 110a being in the shape
of a plate, a second bracket 110b corresponding to the shape of the first bracket 110a,
and a third bracket 110c connecting the first bracket 110a to the second bracket 110b
and forming a front surface. The damping bracket 110 may include an accommodating
space 112 which is formed by the first bracket 110a, the second bracket 110b, and the
third bracket 110c and in which the damper 130 is installed.

[0055] In the front lower portion of the damping bracket 110, a first lever installing
space 111 may be formed in which the first lever 120 is movably installed. The first
lever installing space 111 may be formed by opening a part of the lower portion of the
third bracket 110c.

[0056] In the first lever installing space 111 of the damping bracket 110, the first
lever 120 may be movably installed.

[0057] The damper 130 connected to the first lever 120 may be positioned in parallel
to a movement path of the first lever 120.

[0058] The damper 130 may include a piston rod (hereinafter, also referred to as a

second lever 131) connected to the first lever 120, and a cylinder 132 connected to the
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second lever 131. The damper 130 may further include a cylinder housing 133 for ac-
commodating the cylinder 132 and installing the cylinder 132 in the damping bracket
110.

[0059] The second lever 131 may be coupled to the cylinder 132. At one end of the
second lever 131, a first lever connecting portion 131a for connecting to the first lever
120 may be disposed. The first lever connecting portion 131a may be formed in the
shape of a hollow hexahedron whose one end is connected to the second lever 131. The
upper and lower sides of the first lever connecting portion 131a may open such that the
second lever 131 is inserted into the first lever connecting portion 131a.

[0060] The cylinder 132 may be accommodated in the cylinder housing 133 to be
installed in the accommodating space 112 of the damping bracket 110. The cylinder
housing 133 may include a cylinder housing installing portion 136 for fixing the
cylinder housing 133 on the damping bracket 110. The cylinder housing installing
portion 136 may be fixed at a damper installing portion 114 of the damping bracket
110. The damper installing portion 114 may be formed on the first bracket 110a and
the second bracket 110b of the damping bracket 110.

[0061] The first lever 120 may be in the shape of a plate such that the first lever 120
is movably accommodated in the accommodating space 112 of the damping bracket
110. The first lever 120 may include a contact portion 121 at the front end to be
pressed by the door 11, and a second lever connecting portion 122 connected to the
second lever 131. The second lever connecting portion 122 may be formed by
extending at least a portion of the first lever 120 upward.

[0062] The first lever 120 may move by a guide portion 140 with respect to the
damping bracket 110. The guide portion 140 may include at least one guide protrusion
141 formed on the damping bracket 110, and at least one guide slit 142 formed in the
first lever 120 to correspond to the at least one guide protrusion 141. The at least one
guide slit 142 may be a long hole. The at least one guide slit 142 may be formed in
parallel to a movement direction of the first lever 120.

[0063] The guide portion 140 may be disposed to correspond to the first lever in-
stalling space 111 of the damping bracket 110, and guide the first lever 120 to move.

[0064] The damping assembly 100 may further include an elastic member 160
connecting the first lever 120 to the damper 130. The elastic member 160 may be
connected between the first lever 120 and the cylinder housing 133 of the damper 130.
The first lever 120 may include a first elastic member connecting portion 123
extending upward at the rear upper end and connecting to the elastic member 160.

[0065] The cylinder housing 133 may include a second elastic member connecting
portion 134 extending downward at the front lower end and connecting to the elastic

member 160.
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[0066] When the door 11 is not pressed, the elastic member 160 may compress the
first lever 120 toward the cylinder housing 133 so that the first lever 120 moves to a
first position P1. The elastic member 160 may compress between the first elastic
member connecting portion 123 of the first lever 120 and the second elastic member
connecting portion 134 of the cylinder housing 133.

[0067] Hereinafter, operations of the damping assembly 100 configured as described
above will be described.

[0068] The door 11 may rotate on the hinge shaft 40 of the door hinge 32 disposed in
the lower portion of the main body 10 to open.

[0069] At this time, the first lever 120 of the damping assembly 100 may move to the
first position P1 by the elastic member 160. More specifically, the first lever 120 may
move to the first position P1 through the first lever installing space 111 of the damping
bracket 110 disposed in the main body 10.

[0070] When a user rotates the door 11 in order to close the door 11, the door 11 may
rotate on the hinge shaft 40 of the door hinge 32 by the hinge apparatus 30 to move
upward.

[0071] When the door 11 rotates to a predetermined angle or more, the guide roller
34 installed in the door 11 may contact the door hinge 32, and the spring 35 may be
compressed. The guide roller 34 may move to the guide surface 33 of the door hinge
32.

[0072] If the pressing portion 38 installed on the guide 37 of the door 11 presses the
contact portion 121 of the first lever 120, the first lever 120 may move. The first lever
120 may be guided by the guide portion 140, and thus move to a second position P2 by
the door 11.

[0073] When the first lever 120 moves to the second position P2, the damper 130
connected to the first lever 120 may generate resistance in the opposite direction of the
movement direction of the first lever 120.

[0074] At this time, the elastic member 160 may elastically support the first lever 120
and the cylinder housing 133. When pressure applied on the first lever 120 by the door
11 is removed, the elastic member 160 may elastically bias the first lever 120 so that
the first lever 120 moves from the second position P2 to the first position P1.

[0075] FIG. 9 is a perspective view of a damping assembly of a door, according to a
second embodiment of the disclosure, and FIGS. 10 and 11 show an operation of the
damping assembly, according to the second embodiment of the disclosure. Reference
numerals not shown in FIGS. 9 to 11 will be able to be understood by referring to
FIGS. 1 to 8.

[0076] Referring to FIGS. 9 to 11, a damping assembly 100A may be installed in the
main body 10.
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[0077] The damping assembly 100A may include a damping bracket 1101A, a first
lever 120A disposed in the damping bracket 1101A, and a damper 130A connected to
the rear portion of the first lever 120A.

[0078] The damping bracket 1101 A may include a first bracket a formed in the shape
of a plate, a second bracket 110Ab corresponding to the shape of the first bracket
110Aa, and a third bracket 110Ac connecting the first bracket 110Aa to the second
bracket 110Ab and forming a front surface. The damping bracket 1101 A may include
an accommodating space 112A which is formed by the first bracket 110Aa, the second
bracket 110Ab, and the third bracket 110Ac and in which the first lever 120A and the
damper 130 are installed.

[0079] In the front lower portion of the damping bracket 1101A, a first lever in-
stalling space 111A may be formed in which the first lever 120A is movably installed.
The first lever installing space 111A may be formed by opening a part of the lower
portion of the third bracket 110Ac. In the first lever installing space 111A of the
damping bracket 1101A, the first lever 120A may be movably installed.

[0080] The damper 130A connected to the first lever 120A may be disposed behind
the first lever 120A in such a way to be in parallel to a movement path of the first lever
120A.

[0081] The damper 130A may include a second lever 1311A movably connected to
the first lever 120A, a cylinder 132A connected to the second lever 1311A, and a
cylinder housing 133A for accommodating the cylinder 132A and installing the
cylinder 132A in the damping bracket 1101A.

[0082] In this case, the first lever 120A may be inclined at a predetermined angle 01
with respect to a bottom B of the main body 10.

[0083] The first lever 120A may be accommodated in the accommodating space
112A of the damping bracket 1101A, and move in the accommodation space 112A.
The first lever 120A may include a contact portion 121A at the front end to be pressed
by the door 11. The rear end of the first lever 120A may be connected to the second
lever 1311A. The second lever 1311A may include a first lever connecting portion
131Aa that is coupled with the first lever 120A.

[0084] The first lever 120A may move by a guide portion 140A with respect to the
damping bracket 1101A. The guide portion 140A may include at least one guide
protrusion 141A formed on the damping bracket 1101A, and a guide slit 142A formed
in the first lever 120A and guided by the at least one guide protrusion 141A of the
damping bracket 1101A. The guide slit 142A may be a long hole. The guide slit 142A
may be formed in parallel to a movement direction of the first lever 120A. The guide
slit 142A may be formed with a first angle 0.

[0085] Also, the at least one guide protrusion 141A of the damping bracket 1101A
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[107]

[108]

[109]

[110]

[111]

may guide a movement of the first lever 120A from the upper portion of the first lever
120A to the lower portion of the first lever 120A.

[0086] Meanwhile, the second lever 1311A may be coupled to the cylinder 132A in
such a way to be movable by the cylinder 132A. The cylinder 132A may be ac-
commodated in the cylinder housing 133A, and a cylinder housing installing portion
136A for fixing the cylinder housing 133A on the damping bracket 1101A may be
provided. The cylinder housing installing portion 136A may be fixed at a damper in-
stalling portion 114A of the damping bracket 1101A. The damper installing portion
114A may be disposed at the lower portions of the first bracket 110Aa and the second
bracket 110Ab of the damping bracket 1101A.

[0087] The damping assembly 100A may include an elastic member 160A
connecting the damping bracket 1101A to the damper 130.

[0088] The elastic member 160A may connect the damping bracket 1101A to the
second lever 1311A of the damper 130A. At the lower end of the damping bracket
1101A, a first elastic member connecting portion 110Ad to which the elastic member
160A is connected may be formed.

[0089] The second lever 1311A of the damper 130A may include a second elastic
member connecting portion 131Ab at the front lower portion such that the elastic
member 160A is connected to the second elastic member connecting portion 131Ab.
The second elastic member connecting portion 131Ab may be formed at the lower end
of the first lever connecting portion 131Aa of the second lever 1311A.

[0090] When the door 11 is not pressed, the elastic member 160A may compress the
first lever 120A toward the damping bracket 1101A so that the first lever 120A moves
to the first position P1.

[0091] In contrast, when the door 11 is pressed, the pressing portion 38 of the door
11 may press the contact portion 121A of the first lever 120A, and then, the first lever
120A may move to the second position P2.

[0092] When the first lever 120A moves to the second position P2, the damper 130A
connected to the rear portion of the first lever 120A may generates resistance in the
opposite direction of the movement direction of the first lever 120A.

[0093] Details about the structure and operations of the damping assembly 100A
with the above-described configuration will be able to be understood sufficiently from
the above description, and therefore, overlapping descriptions thereof will be omitted.

[0094] FIGS. 12 and 13 show a damping assembly and an operation of the damping
assembly, according to a third embodiment of the disclosure. Reference numerals not
shown in FIGS. 12 and 13 will be able to be understood by referring to FIGS. 1 to 8.

[0095] Referring to FIGS. 12 and 13, a damping assembly 100B may be installed in
the main body 10.
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[119]

[120]

[121]

[0096] The damping assembly 100B may include a damping bracket 1101B, a first
lever 120B disposed in the damping bracket 110, and a damper 130B connected to the
rear portion of the first lever 120B.

[0097] The damping bracket 1101B may include an accommodating space 112B in
which the first lever 120B and the damper 130B are installed.

[0098] In the front lower portion of the damping bracket 1101B, a first lever in-
stalling space 111B may be formed in which the first lever 120B is installed to be
movable in the front-back direction.

[0099] The damper 130B connected to the first lever 120B may be disposed above
the first lever 120B in parallel to a movement path of the first lever 120B.

[0100] The damper 130B may include a second lever 131B connected to the first
lever 120B by a connection link 170B to be movable, a cylinder 132B connected to the
second lever 131B, and a cylinder housing 133B for accommodating the cylinder 132B
and installing the cylinder 132B in the damping bracket 1101B.

[0101] The first lever 120B may be accommodated in the accommodating space
112B of the damping bracket 1101B to be movable in the front-back direction. The
first lever 120B may include a contact portion 121b at the front end to be pressed by
the pressing portion 38 of the door 11.

[0102] At the rear end of the first lever 120B, a first lever connecting portion 131Ba
may be formed to rotatably connect to the connection link 170B.

[0103] One end of the connection link 170B may be rotatably connected to the first
lever connecting portion 131Ba of the first lever 120B, and at the other end of the
connection link 170B, a connection link guide surface 171B may be formed in a
curved shape. The connection link guide surface 171B may be connected to the second
lever 131B to guide the second lever 131B to move simultaneously with a movement
of the first lever 120B.

[0104] Meanwhile, the connection link 170B may include a connection link guide
portion 180B to guide and support a movement of the connection link 170B. The
connection link guide portion 180B may include a connection link guide protrusion
181B and a connection link guide slot 182B formed to correspond to the connection
link guide protrusion 181b. The connection link guide slot 182B may be a long hole.
The connection link guide slot 182B may be supported by the connection link guide
protrusion 181B to support a movement of the connection link 170B.

[0105] The second lever 131B may be supported by the connection link guide
surface 171B of the connection link 170B. The second lever 131B may include a
second lever guide 135B that is supported on the connection link guide surface 171B.
The second lever guide 135B may move the second lever 131B in the front-back

direction on the connection link guide surface 171B.



13

WO 2019/066332 PCT/KR2018/010793

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[0106] The first lever 120B may move by a guide portion 140B in the damping
bracket 1101B. The guide portion 140B may include at least one guide protrusion
141B formed on the damping bracket 1101B, and a guide slit 142B formed in the first
lever 120B and guided by the at least one guide protrusion 141B of the damping
bracket 1101B. The guide slit 142B may be a long hole. The guide slit 142B may be
formed in parallel to a movement direction of the first lever 120B.

[0107] Meanwhile, the second lever 131B may be coupled the cylinder 132B. The
cylinder 132B may be accommodated in the cylinder housing 133B.

[0108] When the door 11 is not pressed, the first lever 120B may be located at the
first position P1.

[0109] In contrast, when the door 11 is pressed, the pressing portion 38 of the door
11 may press the contact portion 121B of the first lever 120B, and then, the first lever
120B may move to the second position P2.

[0110] When the first lever 120B moves to the second position P2, the damper 130B
connected to the rear portion of the first lever 120B and located above the first lever
120B may generate resistance in the opposite direction of the movement direction of
the first lever 120B.

[0111] Details about the structure and operations of the damping assembly 100B with
the above-described configuration will be able to be understood sufficiently from the
above description, and therefore, overlapping descriptions thereof will be omitted.

[0112] FIGS. 14 and 15 show a damping assembly and an operation of the damping
assembly, according to a fourth embodiment of the disclosure. Reference numerals not
shown in FIGS. 14 and 15 will be able to be understood by referring to FIGS. 1 to 8.

[0113] Referring to FIGS. 14 and 15, a damping assembly 100C may be installed in
the main body 10.

[0114] The damping assembly 100C may include a damping bracket 1101C, a first
lever 120C disposed in the damping bracket 1101C, and a damper 130C connected to
the rear portion of the first lever 120C and located above the first lever 120C.

[0115] The damping bracket 1101C may include an accommodating space 112C in
which the first lever 120C and the damper 130C are installed.

[0116] In the front lower portion of the damping bracket 1101C, a first lever in-
stalling space 111C in which the first lever 120C is installed to be movable in the
front-back direction may open.

[0117] The damper 130C connected to the first lever 120C may be disposed behind
and above the first lever 120C in such a way to move linearly in a direction that is
vertical to a movement path of the first lever 120C.

[0118] The damper 130C may include a second lever 131C connected to the first
lever 120C by a connection link 170C to be movable vertically, a cylinder 132C
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[135]
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[138]

[139]

[140]

[141]

[142]

connected to the second lever 131C, and a cylinder housing 133C for accommodating
the cylinder 132C and installing the cylinder 132C in the damping bracket 1101C.

[0119] The first lever 120C may be accommodated in the accommodating space
112C of the damping bracket 1101C to be movable in the front-back direction. The
first lever 120C may include a contact portion 121C at the front end to be pressed by
the pressing portion 38 of the door 11.

[0120] At the rear end of the first lever 120C, a first lever connecting protrusion
127C may be formed to movably connect to the connection link 170C.

[0121] One end of the connection link 170C may be movably connected to the first
lever connecting protrusion 127C of the first lever 120C, and at the other end of the
connection link 170C, a connection link guide surface 171C may be formed to guide
the second lever 131C to move when the first lever 120C moves. The connection link
guide surface 171C may be connected to the second lever 131C, and guide the second
lever 131C to move simultaneously with a movement of the first lever 120C.

[0122] At the top end of the connection link 170C, a connection link rotating shaft
173C may be disposed such that the connection link 170C rotates simultaneously with
a movement of the first lever 120C. One lower end of the connection link 170C with
respect to the connection link rotating shaft 173C of the connection link 170C may be
connected to the first lever 120C, and the other lower end of the connection link 170C
may be connected to the second lever 131C to transfer a movement of the first lever
120C to the second lever 131C.

[0123] Meanwhile, in the connection link 170C, a connection link guide slot 174C
may be formed to guide the connection link 170C to move simultaneously with a
movement of the first lever 120C. The connection link guide slot 174C may be formed
to correspond to the first lever connecting protrusion 127C. The connection link guide
slot 174C may be a long hole. The connection link guide slot 174C may be supported
by the first lever connecting protrusion 127C to support a movement of the connection
link 170C.

[0124] The second lever 131C may be supported by the connection link guide
surface 171C of the connection link 170C. The second lever 131C may include a
second lever guide 135C supported on the connection link guide surface 171C.

[0125] The second lever guide 135C may move on the connection link guide surface
171C to move the second lever 131C in the up-down direction.

[0126] The first lever 120C may move by a guide portion 140C with respect to the
damping bracket 1101C. The guide portion 140C may include at least one guide
protrusion 141C formed on the damping bracket 1101B. The at least one guide
protrusion 141C may be disposed above and below the front end of the first lever 120C

to support a movement of the first lever 120C.
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[0127] The second lever 131C may be accommodated in the cylinder housing 133C
to be movable by the cylinder 132C.

[0128] Meanwhile, when the door 11 is not pressed, the first lever 120C may be
located at the first position P1, and when the door 11 is pressed, the pressing portion 38
of the door 11 may press the contact portion 121C of the first lever 120C, and then, the
first lever 120C may move to the second position P2.

[0129] When the first lever 120C moves to the second position P2, the second lever
131C of the damper 130C connected to the rear portion of the first lever 120C and
located above the first lever 120C may generate resistance by the connection link 170C
in a direction that is vertical to the movement direction of the first lever 120C.

[0130] Details about the structure and operations of the damping assembly 100C with
the above-described configuration will be able to be understood sufficiently from the
above description, and therefore, overlapping descriptions thereof will be omitted.

[0131] FIGS. 16 and 17 show a damping assembly and an operation of the damping
assembly, according to a fifth embodiment of the disclosure. Reference numerals not
shown in FIGS. 16 and 17 will be able to be understood by referring to FIGS. 1 to 8.

[0132] Referring to FIGS. 16 and 17, a damping assembly 100D may be installed in
the main body 10.

[0133] The damping assembly 100D may include a damping bracket 110D, a first
lever 120D disposed in the damping bracket 110D, and a damper 130D connected to
the rear portion of the first lever 120D and disposed above the first lever 120D.

[0134] The damping bracket 110D may include an accommodating space 112D in
which the first lever 120D and the damper 130D are installed.

[0135] In the front lower portion of the damping bracket 110D, a first lever installing
space 111D in which the first lever 120D is installed to be movable in the front-back
direction may open.

[0136] The damper 130D connected to the first lever 120D may be disposed behind
and above the first lever 120D to move linearly in a direction that is vertical to a
movement path of the first lever 120D.

[0137] The damper 130D may include a second lever 131D connected to the first
lever 120D to be movable vertically, a cylinder 132D connected to the second lever
131D, and a cylinder housing 133D for accommodating the cylinder 132D and in-
stalling the cylinder 132D in the damping bracket 110D.

[0138] The first lever 120D may be accommodated in the accommodating space
112D of the damping bracket 110D in such a way to be movable in the front-back
direction. The first lever 120D may include a contact portion 121D at the front end to
be pressed by the pressing portion 38 of the door 11.

[0139] At the top end of the first lever 120D, a first lever rotating shaft 125D may be
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[156]

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

disposed to rotate the first lever 120D. At one end of the first lever 120D, a first lever
guide surface 127D may be formed to guide the second lever 131D to move vertically
simultaneously with a movement of the first lever 120D.

[0140] The first lever guide surface 127D may be connected to the second lever
131D, and guide the second lever 131D to move linearly simultaneously with a
movement of the first lever 120D.

[0141] Meanwhile, the first lever 120D may be supported by a guide portion 140D to
move. The guide portion 140D may include a guide protrusion 141D formed on the
damping bracket 110D, and a guide slot 142D formed in the first lever 120D to
correspond to the guide protrusion 141D. The guide slot 142D may be a long hole. The
guide slot 142D may guide the first lever 120D to rotate with respect to the first lever
rotating shaft 125D.

[0142] The second lever 131D may be accommodated in the cylinder housing 133D
in such a way to be movable vertically by the cylinder 132D.

[0143] Meanwhile, when the door 11 is not pressed, the first lever 120D may be
located at the first position P1, and when the door 11 is pressed, the pressing portion 38
of the door 11 may press the contact portion 121D of the first lever 120D, and then, the
first lever 120D may move to the second position P2.

[0144] When the first lever 120D moves to the second position P2, the second lever
131D of the damper 130D connected to the rear portion of the first lever 120D and
located above the first lever 120D may generate resistance in a direction that is vertical
to the movement direction of the first lever 120D.

[0145] Details about the structure and operations of the damping assembly 100D
with the above-described configuration will be able to be understood sufficiently from
the above description, and therefore, overlapping descriptions thereof will be omitted.

[0146] FIGS. 18 and 19 show a damping assembly and an operation of the damping
assembly, according to a sixth embodiment of the disclosure. Reference numerals not
shown in FIGS. 18 and 19 will be able to be understood by referring to FIGS. 1 to 8.

[0147] Referring to FIGS. 18 and 19, a damping assembly 100E may be installed in
the main body 10.

[0148] The damping assembly 100E may include a damping bracket 110E, a first
lever 120E disposed in the damping bracket 110E, and a damper 130E connected to the
rear portion of the first lever 120E and disposed above the first lever 120E.

[0149] In the front lower portion of the damping bracket 110E, a first lever installing
space 111E in which the first lever 120E is installed to be movable in the front-back
direction may open.

[0150] The damper 130E connected to the first lever 120E may be disposed behind

and above the first lever 120E to move linearly in a direction that is vertical to a
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[175]

[176]

movement path of the first lever 120E.

[0151] The damper 130E may include a second lever 131E connected to the first
lever 120E to be movable vertically, and a cylinder 132E connected to the second lever
131E.

[0152] The second lever 131E may include a second lever guide surface 135E at the
lower end, wherein the second lever guide surface 135E may be inclined. The second
lever 131E may be guided by a second lever guide protrusion 136E for supporting the
outer surface of the second lever 131E to move.

[0153] The first lever 120E may be movable in the front-back direction. The first
lever 120E may include a contact portion 121E at the front end to be pressed by the
pressing portion 38 of the door 11.

[0154] At the rear end of the first lever 120E, a first lever guide surface 127E may be
formed with an inclination to guide the second lever 131E to move vertically simul-
taneously with a movement of the first lever 120E. The first lever guide surface 127E
may be shaped to correspond to the second lever guide surface 135E.

[0155] The first lever guide surface 127E may be connected to the second lever
131E, and guide the second lever 131E to move linearly in the up-down direction si-
multaneously with a movement of the first lever 120E.

[0156] Meanwhile, the first lever 120E may be supported by a guide portion 140E to
move. The guide portion 140E may include a guide protrusion 141E formed on the
damping bracket 110E, and a guide slot 142E formed in the first lever 120E to
correspond to the guide protrusion 141E. The guide slot 142E may be a long hole
along which the first lever 120E moves. The guide portion 140E may further include at
least one guide support protrusion 143E for supporting the lower end of the first lever
120E. The at least one guide support protrusion 143E may be formed to support a
front-back movement of the first lever 120E.

[0157] Meanwhile, when the door 11 is not pressed, the first lever 120E may be
located at the first position P1, and when the door 11 is pressed, the pressing portion 38
of the door 11 may press the contact portion 121E of the first lever 120E, and then, the
first lever 120E may move backward to be located at the second position P2.

[0158] When the first lever 120E moves to the second position P2, the second lever
131E of the damper 130E connected to the rear portion of the first lever 120E and
located above the first lever 120E may generate resistance in a direction that is vertical
to the movement direction of the first lever 120E.

[0159] Details about the structure and operations of the damping assembly 100E with
the above-described configuration will be able to be understood sufficiently from the
above description, and therefore, overlapping descriptions thereof will be omitted.

[0160] FIGS. 20 and 21 show a damping assembly and an operation of the damping
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assembly, according to a seventh embodiment of the disclosure. Reference numerals
not shown in FIGS. 20 and 21 will be able to be understood by referring to FIGS. 1 to
8.

[0161] Referring to FIGS. 20 and 21, a damping assembly 100F may be installed in
the main body 10.

[0162] The damping assembly 100F may include a damping bracket 110F, a first
lever 120F disposed in the damping bracket 110F, and a damper 130F connected to the
rear portion of the first lever 120F and disposed above the first lever 120F.

[0163] In the front lower portion of the damping bracket 110F, a first lever installing
space 111F in which the first lever 120 is installed to be movable in the front-back
direction may open.

[0164] The damper 130F connected to the first lever 120F may be disposed behind
and above the first lever 120F to move linearly in a direction that is vertical to a
movement path of the first lever 120F.

[0165] The damper 130F may include a second lever 131F connected to the first
lever 120F to be movable vertically, a cylinder 132F connected to the second lever
131F, and a cylinder housing 133F accommodating the cylinder 132F.

[0166] The first lever 120F may be movable in the front-back direction. The first
lever 120F may include a contact portion 121F at the front end to be pressed by the
pressing portion 38 of the door 11.

[0167] At the rear end of the first lever 120F, a first lever guide surface 127F may be
formed with an inclination to guide the second lever 131F to move vertically simul-
taneously with a movement of the first lever 120F.

[0168] The first lever guide surface 127F may contact the second lever 131F to guide
the second lever 131F to move linearly in the up-down direction simultaneously with a
movement of the first lever 120F.

[0169] The first lever 120F may be supported by a guide portion 140F to move. The
guide portion 140F may include a guide protrusion 141F formed on the damping
bracket 110F, and a guide slot 142F formed in the first lever 120F to correspond to the
guide protrusion 141F. The guide slot 142F may be a long hole along which the first
lever 120F moves.

[0170] Meanwhile, the damping assembly 100F may include an elastic member 160F
connecting the first lever 120F to the damping bracket 110F. The damping bracket
110F may include a first elastic member connecting portion 161F protruding
backward. The first lever 120F may include a second elastic member connecting
portion 162F protruding forward.

[0171] When the door 11 is not pressed, the elastic member 160F may be

compressed to move the first lever 120F to the first position P1.
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[188] [0172] When the door 11 is pressed, the pressing portion 38 of the door 11 may press
the contact portion 121F of the first lever 120F, and then the first lever 120F may
move backward to be located at the second position P2.

[189] [0173] When the first lever 120F moves to the second position P2, the second lever
131F of the damper 130F connected to the rear portion of the first lever 120F and
located above the first lever 120F may generate resistance in a direction that is vertical
to the movement direction of the first lever 120F.

[190] [0174] Details about the structure and operations of the damping assembly 100F with
the above-described configuration will be able to be understood sufficiently from the
above description, and therefore, overlapping descriptions thereof will be omitted.

[191] [0175] FIGS. 22 and 23 show a damping assembly and an operation of the damping
assembly, according to an eighth embodiment of the disclosure. Reference numerals
not shown in FIGS. 22 and 23 will be able to be understood by referring to FIGS. 1 to
8.

[192] [0176] Referring to FIGS. 22 and 23, a damping assembly 100G may be installed in
the main body 10.

[193] [0177] The damping assembly 100G may include a damping bracket 110G, a first
lever 120G disposed in the damping bracket 110G, and a damper 130G connected to
the first lever 120G.

[194] [0178] The damping bracket 110G may include an accommodating space 112G in
which the first lever 120G and the damper 130G are installed.

[195] [0179] In the front lower portion of the damping bracket 110G, a first lever installing
space 111G may be formed in which the first lever 120G is installed to be movable in
the front-back direction.

[196] [0180] The damper 130G connected to the first lever 120G may be disposed above
the first lever 120G in such a way to be movable in a direction that is vertical to a
movement path of the first lever 120G.

[197] [0181] The damper 130G may include a second lever 131G connected to the first
lever 120G by a connection link 170G to be movable vertically, a cylinder 132G
connected to the second lever 131G and moving in the up-down direction, and a
cylinder housing 133G for accommodating the cylinder 132G and installing the
cylinder 132G in the damping bracket 110G.

[198] [0182] The first lever 120G may be accommodated in the accommodating space
112G of the damping bracket 110G to be movable horizontally. The first lever 120G
may include a contact portion 121G at the front end to be pressed by the pressing
portion 38 of the door 11.

[199] [0183] At the top end of the first lever 120G, a first lever connecting portion 131Ga

may be disposed to be rotatably connected to the connection link 170G.
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[0184] One end of the connection link 170G may be rotatably connected to the first
lever connecting portion 131Ga of the first lever 120G, and at the other end of the
connection link 170G, a connection link guide protrusion 181G may be provided to
correspond to a second lever guide slot 135G of the second lever 131G which will be
described later.

[0185] In this case, the one end of the connection link 170G may be located at the top
end of the first lever 120G, and the other end of the connection link 170G may be
located at the lower end of the second lever 131G, so that the connection link 170G
may move backward when the first lever connecting portion 131Ga rotates and the
connection link guide protrusion 181G may move upward along the second lever guide
slot 135G.

[0186] The connection link guide protrusion 181G may be connected to the second
lever 131G, and guide the second lever 131G to move simultaneously with a
movement of the first lever 120G.

[0187] In the second lever 131G, the second lever guide slot 135G may be formed to
correspond to the connection link guide protrusion 181G of the connection link 170G.
The second lever guide slot 135G may move the second lever 131G in the up-down
direction by the connection link guide protrusion 181G.

[0188] Meanwhile, the first lever 120G may move by a guide portion 140G with
respect to the damping bracket 110G. The guide portion 140G may include a guide
protrusion 141G formed on the damping bracket 110G, and a guide slit 142 formed in
the first lever 120G and guided by the guide protrusion 141G of the damping bracket
110G. The guide slit 142G may be a long hole. The guide slit 142G may be formed in
parallel to a movement direction of the first lever 120.

[0189] The second lever 131G may be coupled in such a way to be movable by the
cylinder 132G. The cylinder 132G may be accommodated in the cylinder housing
133G.

[0190] When the door 11 is not pressed, the first lever 120G may be located at the
first position P1.

[0191] In contrast, when the door 11 is pressed, the pressing portion 38 of the door
11 may press a contact portion 121G of the first lever 120G, and then the first lever
120G may move backward to be located at the second position P2.

[0192] When the first lever 120G moves to the second position P2, the damper 130G
connected to the rear portion of the first lever 120G and located above the first lever
120G may generate resistance in a direction that is vertical to the movement direction
of the first lever 120G.

[0193] Details about the structure and operations of the damping assembly 100G

with the above-described configuration will be able to be understood sufficiently from
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the above description, and therefore, overlapping descriptions thereof will be omitted.

[0194] FIGS. 24 and 25 show a damping assembly and an operation of the damping
assembly, according to a ninth embodiment of the disclosure. Reference numerals not
shown in FIGS. 24 and 25 will be able to be understood by referring to FIGS. 1 to 8.

[0195] Referring to FIGS. 24 and 25, a damping assembly 100H may be installed in
the main body 10.

[0196] The damping assembly 100H may include a damping bracket 110H, a first
lever 120H disposed in the damping bracket 110H, and a damper 130H connected to
the first lever 120H.

[0197] The damping bracket 110H may include an accommodating space 112H in
which the first lever 120H and the damper 130H are installed.

[0198] In the front lower portion of the damping bracket 110H, a first lever installing
space 111H may be formed in which the first lever 120H is installed to be movable in
the front-back direction.

[0199] The damper 130H connected to the first lever 120H may be disposed above
the first lever 120H to move linearly in a direction that is vertical to a movement path
of the first lever 120H.

[0200] The damper 130H may include a second lever 131H connected to the first
lever 120H by a connection link 170H to be movable vertically, a cylinder 132H
connected to the second lever 131H and moving in the up-down direction, and a
cylinder housing 133H for accommodating the cylinder 132H and installing the
cylinder 132H in the damping bracket 110H.

[0201] The first lever 120H may be accommodated in the accommodating space
112H of the damping bracket 110H to be movable horizontally. The first lever 120H
may include a contact portion 121H at the front end to be pressed by the pressing
portion 38 of the door 11.

[0202] In the first lever 120H, a first lever guide slot 142H may be formed to connect
to the connection link 170H. The first lever guide slot 142H may be formed in the up-
down direction.

[0203] One end of the connection link 170H may be connected to the first lever
120H, and the other end of the connection link 170H may be connected to the second
lever 131H. The connection link 170H may include a first connection link protrusion
171H and a second connection link protrusion 172H. The first connection link
protrusion 171H and the second connection link protrusion 172H may be respectively
disposed at both ends of the connection link 170H.

[0204] The first connection link protrusion 171H may be connected to the first lever
guide slot 142H of the first lever 120H, and the second connection link protrusion

172H may be connected to the second lever 131H.
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[221]

[222]

[223]

[224]

[225]

[226]

[227]

[228]

[229]

[230]

[231]

[232]

[0205] The first connection link protrusion 171H may be connected to a first
damping bracket guide slot 143H formed in the damping bracket 110H to support the
first lever 120H moving in the left-right direction with respect to the damping bracket
110H.

[0206] Also, the second connection link protrusion 172H may be connected to a
second damping bracket guide slot 144H formed in the damping bracket 110H to
support the second lever 131H moving in the up-down direction with respect to the
damping bracket 110H.

[0207] The first connection link protrusion 171H may be connected to both the
damping bracket 110H and the first lever 120H to guide movements of the first lever
120H and the connection link 170H.

[0208] The first damping bracket guide slot 143H may be formed in the shape of an
oblique line tilting up such that the rear portion is higher than the front portion. The
second damping bracket guide slot 144H may be formed in the shape of a straight line
extending in the up-down direction.

[0209] When the first lever 120H moves backward along the first damping bracket
guide slot 143H through the first lever guide slot 142H, the first connection link
protrusion 171H of the connection link 170H may move upward by the first lever
guide slot 142H of the first lever 120H.

[0210] The second connection link protrusion 172H may be connected to the second
lever 131H to guide the second lever 131H to move along the second damping bracket
guide slot 144H.

[0211] The second connection link protrusion 172H of the connection link 170H may
guide the second lever 131H to move in the up-down direction.

[0212] The second lever 131H may be coupled the cylinder 132H. The cylinder
132H may be accommodated in the cylinder housing 133H.

[0213] When the door 11 is not pressed, the first lever 120H may be located at the
first position P1.

[0214] In contrast, when the door 11 is pressed, the pressing portion 38 of the door
11 may press the contact portion 121H of the first lever 120H, and then, the first lever
120H may move backward to be located at the second position P2.

[0215] When the first lever 120H moves to the second position P2, the damper 130H
connected to the first lever 120H and located above the first lever 120H may generate
resistance in a direction that is vertical to the movement direction of the first lever
120H.

[0216] Details about the structure and operations of the damping assembly 100H
with the above-described configuration will be able to be understood sufficiently from

the above description, and therefore, overlapping descriptions thereof will be omitted.
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[233]

[234]

[235]

[236]

[237]

[238]

[239]

[240]

[241]

[242]

[243]

[244]

[0217] FIGS. 26 and 27 show a damping assembly and an operation of the damping
assembly, according to a tenth embodiment of the disclosure. Reference numerals not
shown in FIGS. 26 and 27 will be able to be understood by referring to FIGS. 1 to 8.

[0218] Referring to FIGS. 26 and 27, a damping assembly 100l may be installed in
the main body 10.

[0219] The damping assembly 1001 may include a damping bracket 1101, a first lever
1201 disposed in the damping bracket 1101, and a damper 1301 connected to the rear
end of the first lever 1201 and located above the first lever 1201.

[0220] The damping bracket 110l may include an accommodating space 112] in
which the first lever 1201 and the damper 130l are installed.

[0221] In the front lower portion of the damping bracket 110I, a first lever installing
space 1111 in which the first lever 1201 is installed to be movable in the front-back
direction may open.

[0222] The damper 1301 connected to the first lever 1201 may be disposed behind
and above the first lever 1201 to move linearly in a direction that is vertical to a
movement path of the first lever 1201

[0223] The damper 1301 may include a second lever 1311 connected to the first lever
1201 to be movable vertically, a cylinder 132] connected to the second lever 1311, and
a cylinder housing 1331 for accommodating the cylinder 132] and installing the
cylinder 132I in the damping bracket 110I.

[0224] The first lever 120I may be accommodated in the accommodating space 1121
of the damping bracket 1101 in such a way to be movable in the front-back direction.
The first lever 1201 may include a contact portion 1211 at the front end to be pressed
by the pressing portion 38 of the door 11.

[0225] The first lever 1201 may be connected to a first link 1261 and a second link
1251 installed on the damping bracket 1101. At the upper ends of the first link 1261 and
the second link 1251, a first link rotating shaft 126Ia and a second link rotating shaft
125]a may be disposed. One end of the first link 1261 may be fixed at the first link
rotating shaft 126Ia, and the other end of the first link 1261 may be rotatably installed.
One end of the second link 1251 may be fixed at the second link rotating shaft 125]a,
and the other end of the second link 1251 may be rotatably installed.

[0226] The first link 1261 may be longer than the second link 1251.

[0227] The first lever 1201 may include a first first-lever rotation shaft 13111 and a
second first-lever rotation shaft 1322]. The first first-lever rotation shaft 13111 of the
first lever 1201 may be connected to the first link 1261. The second first-lever rotation
shaft 13221 of the first lever 1201 may be connected to the second link 125].

[0228] Accordingly, when the contact portion 1211 is pressed by the door 11, the first

lever 1201 may move backward, while the first first-lever rotation shaft 13111 and the
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[245]

[246]

[247]

[248]

[249]

[250]

[251]

second first-lever rotation shaft 13221 are rotatably supported by the first link 1261 and
the second link 125].

[0229] Meanwhile, in the rear portion of the first lever 1201, a first-lever guide
surface 1271 may be formed to guide the second lever 1311 to move vertically simul-
taneously with a movement of the first lever 120I.

[0230] The first-lever guide surface 1271 may be connected to the second lever 1311,
and guide the second lever 1311 to linearly move vertically simultaneously with a
movement of the first lever 1201.

[0231] The second lever 1311 may be accommodated in the cylinder housing 1331 to
move vertically by the cylinder 1321.

[0232] Meanwhile, when the door 11 is not pressed, the first lever 1201 may be
located at the first position P1, and when the door 11 is pressed, the pressing portion 38
of the door 11 may press the contact portion 1211 of the first lever 1201, and then the
first lever 1201 may move to the second position P2.

[0233] When the first lever 1201 moves to the second position P2, the second lever
1311 of the damper 1301 connected to the rear portion of the first lever 1201 and
located above the first lever 1201 may generate resistance in a direction that is vertical
to the movement direction of the first lever 1201.

[0234] Details about the structure and operations of the damping assembly 1001 with
the above-described configuration will be able to be understood sufficiently from the
above description, and therefore, overlapping descriptions thereof will be omitted.

[0235] While the disclosure has been shown and described with reference to various
embodiments thereof, it will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the spirit and

scope of the disclosure as defined by the appended claims and their equivalents.
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Claims

A home appliance comprising:

a main body having an opening;

a door disposed on one side of the main body, the door being
configured to open or close the opening; and

a damping assembly configured to be operated by the door,

wherein the damping assembly comprises:

a first lever installed in the main body, the first lever being configured
to be movable when the door is pressed,

a second lever connected to the first lever, and

a cylinder connected to the second lever, the cylinder being configured
to be movable in a direction that is linear to a movement path of the
first lever.

The home appliance of claim 1, wherein the damping assembly further
comprises an elastic member configured to elastically support the first
lever and the cylinder, and

wherein the damping assembly is further configured to buffer the door
when the door is shut closed.

The home appliance of claim 1, wherein the damping assembly further
comprises a damping bracket, which is installed in the main body, the
first lever, the second lever, and the cylinder being installed in the
damping bracket.

The home appliance of claim 3, wherein the damping bracket
comprises:

an accommodating space in which the first lever, the second lever, and
the cylinder are accommodated, and

a first lever installing space formed by opening at least a part of the ac-
commodating space.

The home appliance of claim 3,

wherein the damping bracket comprises at least one guide protrusion,
wherein the first lever comprises at least one guide slit corresponding to
the at least one guide protrusion, and

wherein the damping bracket is configured to move the first lever.

The home appliance of claim 1, wherein the first lever comprises:

a contact portion formed at a front end of the first lever and configured
to be pressed by the door, and

a second lever connecting portion having at least a portion protruding
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[Claim 7]

[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]
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upward to be connected to the second lever.

The home appliance of claim 6, wherein the second lever comprises a
first lever connecting portion connected to the second lever connecting
portion.

The home appliance of claim 6, wherein the first lever further
comprises an elastic member connecting portion connected to the
elastic member.

The home appliance of claim 3,

wherein the damping assembly further comprises a cylinder housing
that is installed in the damping assembly and accommodates the
cylinder, and

wherein at least one end of the elastic member is connected to the
cylinder housing.

The home appliance of claim 1, wherein the cylinder is disposed to be
parallel to or vertical to a movement path of the first lever.

The home appliance of claim 1, wherein a movement direction of the

first lever is inclined with respect to a bottom of the main body.
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[Fig. 6]
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