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WASHING MACHINE

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

[IRELATED APPLICATION(S)] CROSS-REFER-
ENCE 10 RELATED APPLICATIONS

Notice: More than one reissue application has been filed
for the reissue of U.S. Pat. No. 9,725,841. The reissue
applications are the present application and U.S. Reissue
patent application Ser. No. 16/192,555. This application is a
reissue continuation application of a reissue of U.S. appli-
cation Ser. No. 16/192,555 filed on Nov. 15, 2018, which is
an application for reissue of U.S. application Ser. No.
14/959,583, filed Dec. 4, 2015, now U.S. Pat. No. 9,725,841,
which claims [the benefit of] priority to Korean Patent
Application No. 10-2014-0173203, filed on Dec. 4, 2014 in
the Korean Intellectual Property Office, the [disclosure]

disclosures of which [is] are incorporated herein by refer-
ence.

BACKGROUND

The present disclosure relates to a washing machine, and
more particularly, to a washing machine with a door locking
device.

Generally, a washing machine 1s an apparatus that uses
water and detergent to wash laundry, and includes a cabinet,

a 1ixed tub 1n which wash water 1s stored, and a rotating tub
rotatably provided in the fixed tub.

An opening 1s formed at the washing machine for loading
and unloading laundry, and the opening 1s covered or
uncovered with a door. A locking device may be provided to
prevent the door from opening during, for example, washing
operation.

However, when the locking device of the door 1s disposed
at a front surface of the door, a cabinet corresponding thereto
has a protruding structure, which interferes with a user when
the user bends down to load or unload laundry.

Since a door locking device may restrain a door from
outside the washing machine cabinet, a part of the door
locking device installed in the cabinet to be coupled to a
locking part of the door had to protrude to the outside via a
through-hole 1n the cabinet. Hence, 1t may have been diili-
cult not to be able to form a tlat opening flange to receive the
door on an upper surface of the cabinet. Furthermore, when
the door locking device 1s disposed at a center of a front
portion of the opening flange, the door locking device that
may protrude past an abutting surface may bother a user
when the user bends over to load or unload laundry, or
otherwise access the washing machine tub.

SUMMARY

An aspect of the present disclosure provides a washing
machine with an 1mproved structure of a door locking
device. In addition, a washing machine with an improved
structure of an upper frame of a cabinet 1s provided to
tacilitate an approach to an iner portion of the washing
machine to, for example, load or unload laundry.
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According to an aspect of the present disclosure, a wash-
ing machine includes a cabinet, an upper frame at an upper
portion of the cabinet and having an opening and an opening
flange formed around the opening. A door 1s rotatably
disposed at the upper frame to open and close, where a
closed door covers the opening and an opened door uncovers
the opening. A locking member 1s provided at the door
where the locking member 1s configured to be inserted into
the upper frame when the door 1s closed. A door locking
device may be supported by the upper frame and configured
to selectively restrain the locking member 1n the upper frame
when the door 1s closed.

The locking member may be provided at a center portion
ol a front portion of the door, and the door locking device
may be at a corresponding center portion of a front portion
of the upper frame.

The opening flange may include a through-hole and a
mounting part around the through-hole. The door locking
device may comprise a locking switch configured to restrain
the locking member and a mounting unit where a first side
1s coupled to the mounting part and a second side 1s coupled
to the locking switch.

The mounting unit may include an upper umt above the
mounting part and have an accommodation hole configured
to correspond to the through-hole, where the accommoda-
tion hole may be capable of receiving the locking member.
The mounting unit may also include a lower unit below the
mounting part.

The upper unit and the lower unit may be configured to be
coupled to the opening flange with the mounting part 1n
between, and the locking switch may be coupled to the lower
unit and mounted on a lower portion of the opening flange
by coupling between the upper unit and the lower unit.

One of the upper umt and the lower unit may include a
locking protrusion, and the other of the upper umt and the
lower unit may include a coupling hole that couples to the
locking protrusion.

The mounting unit may include a tlip cover that uncovers
and covers the accommodation hole.

The mounting unit may include a closing member con-
figured to force the flip cover upward to cover the accom-
modation hole, where the flip cover 1s configured to be
pushed open by the locking member as the door 1s closed.

In an embodiment of the present disclosure, the flip cover
and the closing member may be a part of the lower unait.

In an embodiment of the present disclosure, the upper unit
and the lower unit may be coupled to the opening flange
while having the mounting part therebetween, the locking
switch may be coupled to the lower unit, the lower unit may
include a coupling flange to be coupled to the upper frame,
and the coupling flange may be fixed in the upper frame by
screw coupling and a hook structure to mount the locking
switch on the lower portion of the opening flange.

The locking switch may include a sliding member con-
figured to be selectively mserted into the locking member,
and the sliding member may slide i the upper frame.

In an embodiment of the present disclosure, the mounting,
unit may include a coupling tlange for coupling to the upper
frame, and the coupling flange may be welded to an 1nside
of the upper frame.

In an embodiment of the present disclosure, the opening
flange may include a front flange in front of the opening, a
pair of side flanges formed at sides of the opening and facing
cach other, and a rear flange provided at a rear of the opening
facing the front flange, and connected to the pair of side
flanges, and the door locking device at a center portion of the
front tlange.
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The front flange may include a front inclined surface that
1s 1nclined down toward the front of the upper frame, a rear
inclined surface that i1s inclined down toward the opening,
and a door seating part between the front inclined surface
and the rear inclined surface where a forward portion of the
door may be seated on the door seating frame when the door
1s closed.

An angle between the front inclined surface and a refer-
ence ground surface may be smaller than an angle between
the side flanges and the reference ground surface.

The front inclined surface, the rear inclined surface, and
the door seating part may be formed as one curved suriace.

The opening tlange may be formed to be gradually sloped
downward from the rear toward the front.

At the opening flange, a height from a reference ground
surface to an upper portion of the front tlange may be less
than a height from the reference ground surface to upper
portions of the side flanges.

According to an aspect of the present disclosure, a wash-
ing machine mcludes a cabinet, an upper frame at an upper
portion of the cabinet having an opening and an openming,
flange formed around the opening, and a door rotatably
disposed at the upper frame to open and close, where a
closed door covers the opening and an opened door uncovers
the opening. The door may have a locking member that may
be 1nserted into the upper frame when the door 1s closed, and
a door locking device supported by the upper frame, and
configured to selectively restrain the locking member in the
upper Iframe when the door i1s closed. The door locking
device may include a locking switch configured to restrain
the locking member, an upper unit above the opening tlange
and having an accommodation hole capable of accommo-
dating the locking member, and a lower unit below the
opening tlange having one side coupled to the upper unit and
the other side coupled to the locking switch.

One of the upper unit and the lower unit may include a
locking protrusion, and the other of the upper umt and the
lower unit may include a coupling hole that couples to the
locking protrusion.

The locking switch may include a sliding member that
may be selectively inserted into the locking member, and the
sliding member may slide in the upper frame.

The upper unit may include a flip cover that may be
configured to cover and uncover the accommodation hole.

The upper unit may include a closing member configured
to force the flip cover upward to cover the accommodation

hole, where the flip cover 1s configured to be pushed open by
the locking member as the door 1s closed.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects of the disclosure will become
apparent and more readily appreciated from the following
description of the embodiments, taken 1n conjunction with
the accompanying drawings of which:

FIG. 1 1s a cross-sectional view of a washing machine
according to an embodiment of the present disclosure;

FIG. 2 1s a perspective view of the washing machine
according to an embodiment of the present disclosure;

FIG. 3 1s a perspective view 1n which a door of the
washing machine 1s opened according to an embodiment of
the present disclosure;

FIG. 4 1s an exploded perspective view of a upper frame
and a door locking device of the washing machine according
to an embodiment of the present disclosure;
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FIG. 5 1s a perspective view of the door locking device of
the washing machine according to an embodiment of the
present disclosure;

FIG. 6 1s an exploded perspective view ol the door
locking device of the washing machine according to an
embodiment of the present disclosure;

FIG. 7 1s a partially enlarged view of a cross-sectional
view ol a mounting part of an upper frame of the washing
machine along the line A-A' illustrated 1 FIG. 2 according
to an embodiment of the present disclosure;

FIG. 8 1s a perspective view of a door locking device of
a washing machine according to an embodiment of the
present disclosure;

FIG. 9 1s an exploded perspective view of the door
locking device of the washing machine according to an
embodiment of the present disclosure;

FIG. 10 1s a partially enlarged view of a cross-sectional
view ol a mounting part of a upper frame of the washing
machine along the line A-A' illustrated 1n FIG. 2 according
to an embodiment of the present disclosure;

FIG. 11 1s a perspective view of a door locking device of
a washing machine according to an embodiment of the
present disclosure;

FIG. 12 1s an exploded perspective view of the door
locking device of the washing machine according to an
embodiment of the present disclosure;

FIG. 13 1s a partially enlarged view of a cross-sectional
view ol a mounting part of an upper frame of the washing
machine along the line A-A' illustrated 1 FIG. 2 according
to an embodiment of the present disclosure;

FIG. 14 15 a cross-sectional view of the upper frame of the
washing machine along the line A-A' illustrated 1n FIG. 2
according to an embodiment of the present disclosure; and

FIG. 15 15 a cross-sectional view of the upper frame of the
washing machine along the line B-B' illustrated in FIG. 2
according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

Hereinatter, embodiments according to the present dis-
closure will be described 1n detaill with reference to the
accompanying drawings.

FIG. 1 1s a cross-sectional view illustrating a washing
machine according to an embodiment of the present disclo-
sure, and FIG. 2 1s a perspective view 1llustrating the
washing machine according to an embodiment of the present
disclosure.

As 1llustrated i FIG. 1, a washing machine 1 includes a
cabinet 100 that forms an exterior, a fixed tub 11 disposed 1n
the cabinet 100 and 1n which wash water 1s stored, a rotating
tub 12 rotatably disposed 1n the fixed tub 11, and a pulsator
50 disposed 1n the rotating tub 12 to generate a water tlow.

An opening 120a 1s formed at an upper portion of the
cabinet 100 to be able to insert laundry 1n the rotating tub 12.
The opening 120a may be covered and uncovered by a door
40 1nstalled at the upper portion of the cabinet 100.

The cabinet 100 may include an upper frame 110 and a
lower frame 130. The lower frame 130 may include a front
frame 131 provided at a front surface thereot, a pair of side
frames 132 provided at side surfaces thereof to face each
other and coupled to the front frame 131, and a rear frame
133 connected to the side frames 132, and provided to face
the front frame 131. The upper frame 110 may be provided
above the lower frame 130, and include the opening 120a.

The fixed tub 11 may be supported by a suspension system

15 1n the cabinet 100.
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A water supply pipe 17 for supplying wash water to the
fixed tub 11 1s installed above the fixed tub 11. One side of

the water supply pipe 17 1s connected to an external water
supply source, and the other side of the water supply pipe 17
1s connected to a detergent supply device 16. Water supplied
through the water supply pipe 17 passes through the deter-
gent supply device 16 and 1s supplied to an inner portion of
the fixed tub 11 together with a detergent. A water supply
valve 18 1s installed at the water supply pipe 17 to control
a supply of water.

An auxiliary detergent supply device 104 (FIG. 3) may be
provided at the upper frame 110. A liquid detergent, bleach-
ing agent, fabric conditioner, etc. may be stored in the
auxiliary detergent supply device 104, and mtroduced into
the rotating tub 12 to assist in the washing.

The rotating tub 12 1s provided in a shape of a cylinder
with an open upper portion, and a plurality of dehydration
holes 13 are formed at a side surface thereof. A balancer 14
may be mounted at an upper portion of the rotating tub 12
to enable the rotating tub 12 to stably rotate when rotating,
at a high speed.

A motor 235 that generates a driving force for rotating the
rotating tub 12 and the pulsator 50, and a power switching,
device 26 that transters the driving force from the motor 23
to the rotating tub 12 and/or the pulsator 50 are installed
outside and below the fixed tub 11.

A hollow dehydration shaft 29 may be coupled to the
rotating tub 12, and a washing shait 27 installed at a hollow
portion of the hollow dehydration shait 29 may be coupled
to the pulsator 50 through a washing shait coupling part 28.
The motor 25 may transfer the driving force to the rotating
tub 12 and/or the pulsator 50 in accordance with actions of
the power switching device 26.

The power switching device 26 may include an actuator
30 that generates a driving force for switching power, a rod
part 31 that moves linearly 1n accordance with motion of the
actuator 30, and a clutch part 32 connected to the rod part 31
to rotate 1n accordance with motion of the rod part 31.

A drain hole 20 1s formed at a floor of the fixed tub 11 to
discharge the wash water stored in the fixed tub 11, and a
first drain pipe 21 1s connected to the drain hole 20. A drain
valve 22 that regulates drainage may be installed at the first
drain pipe 21. An outlet of the drain valve 22 may be
connected to a second drain pipe 34 for discharging the wash
water to the outside.

FIG. 3 1s a perspective view 1n which a door of the
washing machine 1s opened according to an embodiment of
the present disclosure, and FIG. 4 1s an exploded perspective
view ol an upper frame and a door locking device of the
washing machine according to an embodiment of the present
disclosure.

The washing machine 1 may include the door 40 at the
upper frame 110, which 1s an upper portion of the cabinet
100, and the door may open and close to uncover and cover
the opening 120a, respectively. The washing machine may
include a door locking device 70 that 1s capable of selec-
tively restraining the door 40 when the door 40 has closed
the opening 120a.

The door 40 may include a locking member 41 to enable
the door locking device 70 to restrain the door 40, and the
locking member 41 may be inserted into the cabinet 100
when the door 40 1s closed. Specifically, the locking member
41 may be serted into the upper frame 110.

A shape of the locking member 41 1s not limited, and the
locking member 41 may be formed 1n various shapes such
as a shape of a hook, ring, etc.
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The door locking device 70 may be disposed i the
cabinet 100 to correspond to a position of the locking
member 41 provided at the door 40. Specifically, the door
locking device may be disposed to be supported at the upper
frame 110 of the cabinet 100. In an embodiment of the

present disclosure, the locking member 41 may be disposed
at a center portion of a front portion of the door 40, and the
door locking device 70 may correspond thereto and be
disposed at a center portion of a front portion of the upper
frame 110.

As the door locking device 70 restrains the door 40, the
door 40 may be prevented from being lifted from the
opening 120a, and become capable of stably covering the
opening 120a. As 1llustrated in FIG. 3, the upper frame 11
may 1include an opening flange 120 formed around the
opening 120a. The opening flange 120 of the upper frame
110 may include a through-hole 112 (FIG. 4) into which the
door locking device 70 1s 1nserted, and a mounting part 114

around the through-hole 112. The door locking device 70
that restrains the door 40 when the door 40 has closed to
cover the opening 120a 1s mounted on the mounting part 114
to correspond to the position of the locking member 41 of
the door, 1.e. a position of the through-hole 112. The mount-
ing part 114 may not protrude past the opening tlange 120,
and an upper surface of the opening flange 120 may be
formed flat. In a washing machine according to various
embodiments of the present disclosure, since the locking
member 41 of the door 40 1s 1nserted 1nto the upper frame
110, and the door locking device 70 enables restraining the
locking member 41 at an inner portion of the upper frame
110, 1.e. a lower portion of the opening flange 120, a front
portion of the opening flange 120 may be flat. In addition,
since there 1s no protruding part from the front portion of the
opening tlange 120, the opening 120a may be made wider.
Accordingly, loading and unloading laundry may be made
casier.

A shape of the front portion of the opeming tlange 120 1s
not limited, and may be any shape as long as the shape
cnables the door 40 to close to cover the opening 120a. In
an embodiment of the present disclosure, the shape of the
front portion of the opening flange 120 and the shape of the
front portion of the door 40 are formed flat, such that the
front portion of the door 40 fits the front portion of the
opening tlange 120 when the door 40 1s closed.

FIG. 5 1s a perspective view of the door locking device of
the washing machine according to an embodiment of the
present disclosure, FIG. 6 1s an exploded perspective view of
the door locking device of the washing machine according
to an embodiment of the present disclosure, and FIG. 7 1s a
partially enlarged view of a cross-sectional view ol a mount-
ing part of an upper frame of the washing machine along the
line A-A' illustrated i FIG. 2 according to an embodiment
of the present disclosure.

The door locking device 70 may include a locking switch
80 that restrains the locking member 41, and a mounting unit
90 for mounting the locking switch 80 on the upper frame
110. One side of the mounting unit 90 may be coupled to the
mounting part 114, and the other side thereof may be
coupled to the locking switch 80.

As 1llustrated 1n FIG. 6, the mounting unit 90 may include
an upper unit 92 disposed above the mounting part 114, and
a lower umit 94 disposed below the mounting part 114. The
lower unit 94 includes a lower unit hole 944.

The upper unit 92 and the lower unit 94 may be coupled
to the opening tlange 120 with the mounting part 114 in
between. The locking switch 80 coupled to the lower unit 94
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may be mounted on a lower portion of the opening flange
120 by coupling between the upper unit 92 and the lower
unit 94.

To couple the upper unit 92 and the lower unit 94, one of
the upper unit 92 and the lower unit 94 may include a
locking protrusion 99, and the other one may include a
coupling hole 98 that couples to the locking protrusion 99.
Accordingly, the upper unit 92 and the lower unit 94 may be
coupled to each other by snap fitting the locking protrusion
99 and the coupling hole 98.

The lower umit 94 may include a locking switch coupling
part 942 capable of being coupled to the locking switch 80,
and the locking switch 80 may include a mounting unit
coupling part 83 to which the locking switch coupling part
942 may be coupled.

A screw hole (not shown) may be formed at one end of the
locking switch coupling part 942, and the locking switch
coupling part 942 may be coupled to the locking switch 80
by a screw after being inserted into the mounting umit
coupling part 83.

The locking switch 80 may include a sliding member 81
capable of restraining the locking member 41 of the door 40,
and a locking switch main body 82.

The sliding member 81 may latch the door 40 when the
door 40 has closed to cover the opening 120a. Specifically,
when the door 40 1s closed, the sliding member 81 slides
forward 1nto the locking member 41 provided at the door 40,
thereby preventing the door 40 from opening.

When a washing operation of the washing machine starts
alter the door 40 1s closed, the sliding member 81 slhides
forward to restrain the locking member 41 of the door 40,
thereby preventing the door 40 from being opened during
operation of the washing machine. A door open/close detec-
tion sensor (not shown) may be disposed together, such that
the sliding member moves 1n accordance with a door open/
close detection signal.

Even though a shape of the sliding member 81 is not
limited, the sliding member 81 may have upper and lower
surfaces that are wider than side surfaces 1n various embodi-
ments of the present disclosure.

The upper unit 92 of the mounting unit 90 may have an
accommodation hole 91 that corresponds to the through-hole
112 and 1s capable of accommodating the locking member
41.

Since the accommodation hole 91 1s disposed to accom-
modate the locking member 41 of the door, the accommo-
dation hole 91 may guide the door 40 to be seated correctly
when the door 40 1s closed to cover the opening 120a.

The lower unit 94 may include a flip cover 96 capable of
opening and closing the accommodation hole 91. The flip
cover 96 may include a cover part 961 that closes the
accommodation hole 91, a hinge shaft 962, a hinge coupling
protrusion 963, and a closing member 97.

The hinge coupling protrusion 963 1s inserted into a hinge
coupling hole 941 of the lower unit 94, such that the cover
part 961 rotates by the hinge shaft 962. The closing member
977 forces the cover part 961 upward when the door 40 1s
open to prevent, for example, debris from falling through the
accommodation hole 91. When the door 40 1s closed, the
cover part 961 1s pushed open by the locking member 41.

Various embodiments ol the present disclosure may
include a door open/close detection sensor (not shown) that
detects rotation of a rotary shaft of the door 40. The
open/close detection sensor may be any sensor appropriate
for such purposes.

The door open/close detection sensor 1s a sensor that may
detect when the door 40 does not properly cover the opening
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120a. The open/close detection sensor may be any sensor
appropriate for such purposes.

As the door open/close detection sensor 1s disposed, when
the opening 120a 1s not properly covered by the door 40, the
door open/close detection sensor may be able to notify a
control unit (not shown) such that the cover part 961 may not
open and/or the sliding member 81 may be prevented from
latching the door 40, and washing operation may not be
allowed to take place. Additionally, an alarm may be gen-
erated. The control unit may be any processing unit appro-
priate for such purposes.

In an embodiment of the present disclosure, the flip cover
96 may be opened and closed 1n accordance with a signal
from the door open/close detection sensor. The open/close
detection sensor may be any sensor appropriate for such
pUrposes.

FIG. 8 1s a perspective view of a door locking device of
a washing machine according to another embodiment of the
present disclosure. FIG. 9 1s an exploded perspective view of
the door locking device of the washing machine according
to another embodiment of the present disclosure, and FIG.
10 1s a partially enlarged view of a cross-sectional view of
a mounting part of a upper frame of the washing machine
along the line A-A' illustrated 1n FIG. 2 according to another
embodiment of the present disclosure.

A door locking device 170 may include a locking switch
180 that restrains the locking member 41, and a mounting,
unit 190 for mounting the locking switch 180 on the upper
frame 110. One side of the mounting umt 190 may be
coupled to the mounting part 114, and the other side thereof
may be coupled to the locking switch 180.

The mounting unit 190 may include a coupling flange 195
to couple the door locking device 170 to the upper frame
110. Specifically, the coupling flange 195 may be formed of
a vertical surface 193 and a horizontal surface 194, and the
horizontal surface 194 may be, for example, welded to a
bottom surface of the opening flange to couple the door
locking device 170 to the upper frame 110.

The locking switch 180 that couples to the mounting unit
190 may be mounted, for example, on the lower portion of
the opening flange 120 by coupling between the mounting
umt 190 and the opening flange 120.

The mounting unit 190 may include the locking switch
coupling part 942 capable of being coupled to the locking
switch 180, and the locking switch 180 may include a
mounting unit coupling part 183 to which the locking switch
coupling part 942 may be coupled.

A screw hole (not shown) may be formed at one end of the
locking switch coupling part 942, and the locking switch
coupling part 942 may be coupled to the locking switch 180
by a screw after being inserted into the mounting umnit
coupling part 183.

The locking switch 180 may include a sliding member
181 capable of restraining the locking member 41 of the
door 40, and a locking switch main body 182.

The locking switch main body 182 may contact a seating,
part 192 provided at the mounting unit 190.

The sliding member 181 may latch the door 40 when the
door 40 has closed the opening 120a. Specifically, the
sliding member 181 may slide forward into the upper frame
110 to latch the locking member 41 provided at the door 40,
thereby restraining the door 40 from opening.

When a washing operation starts after the door 40 1s
closed, the sliding member 181 slides forward to restrain the
locking member 41 of the door 40, thereby preventing the
door 40 from being opened during operation of the washing
machine. The door open/close detection sensor (not shown)
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may be disposed together, such that the sliding member
moves 1n accordance with a door open/close detection
signal.

Even though a shape of the sliding member 181 1s not
limited, the sliding member 181 may be provided to have
upper and lower surfaces wider than side surfaces 1n an
embodiment of the present disclosure.

The mounting unit 190 may include a thip cover 196
capable of covering and uncovering the through-hole 112.

In a present embodiment of the present disclosure, since
the through-hole 112 1s disposed to correspond to the
locking member 41 of the door 40, the through-hole 112 may
guide the door 40 to be seated accurately when the door 40
1s closed to cover the opening 120a.

The thip cover 196 may include the cover part 961 that

closes the through-hole 112, the hinge shaft 962, the hinge
coupling protrusion 963, and a closing member 197.

The hinge coupling protrusion 963 is mnserted into the
hinge coupling hole 941 of the mounting unit 190 such that
the cover part 961 rotates on the hinge shait 962. The closing,
member 197 forces the cover part 961 upward to prevent, for
example, debris from falling through the accommodation
hole 91. When the door 40 1s closed, the cover part 961 1s
pushed open by the locking member 41.

In various embodiments of the present disclosure, the flip
cover 196 may be able to be opened and closed 1n accor-
dance with a signal from the door open/close detection
sensor. The open/close detection sensor may be any sensor
appropriate for such purposes.

FIG. 11 1s a perspective view ol a door locking device of
a washing machine according to still another embodiment of
the present disclosure. FIG. 12 1s an exploded perspective
view ol the door locking device of the washing machine
according to still another embodiment of the present disclo-
sure, and FIG. 13 1s a partially enlarged view of a cross-
sectional view of a mounting part of an upper iframe of the
washing machine along the line A-A' illustrated 1n FIG. 2
according to still another embodiment of the present disclo-
sure.

A door locking device 270 may include a locking switch
280 that restrains the locking member 41, and a mounting
unit 290 for mounting the locking switch 280 on the upper
frame 110. One side of the mounting umt 290 may be
coupled to the mounting part 114, and the other side thereof
may be coupled to the locking switch 280.

As 1llustrated 1n FIG. 12, the mounting unit 290 may
include an upper unit 292 disposed above the mounting part
114, and a lower unit 294 disposed below the mounting part
114.

The upper unit 292 and the lower unit 294 may be coupled
to the opening flange 120 while having the mounting part
114 therebetween.

To couple the upper unit 292 and the lower unit 294, one
of the upper unit 292 and the lower umit 294 may include a
locking protrusion 299, and the other one may include a
coupling hole 298 that couples to the locking protrusion 299.
By snap fitting the locking protrusion 299 and the coupling
hole 298, the upper unit 292 and the lower unit 294 may be
coupled to each other.

The lower umit 294 may include the locking switch
coupling part 942 capable of being coupled to the locking
switch 280, and the locking switch 280 may include a
mounting unit coupling part 283 to which the locking switch
coupling part 942 may be coupled.

A screw hole (not shown) may be formed at one end of the
locking switch coupling part 942, and the locking switch
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coupling part 942 may be coupled to the locking switch 280
by a screw after being inserted into the mounting unit
coupling part 283.

The lower unit 294 may include at least one coupling
flange 295 to couple the door locking device 270 to the
upper frame 110. Specifically, a coupling hole 295a 1s
formed at one of either the front or rear of coupling flange
295 to be coupled to a screw coupling flange 120b of the
upper frame 110 by a screw, and a bent part 295b 1s formed
at the other of the front or rear of the coupling flange 293 to
be coupled to a hook coupling flange 120c of the upper
frame 110.

In each of the parts, the coupling tlange 295 and the upper
frame 110 may use, for example, screw coupling or a hook
structure to fix the lower unit 294 to the upper frame 110.

The locking switch 280 that couples to the lower unit 294
may be mounted on the 1inner portion of the upper frame 110
by coupling the lower unit 294 and the upper frame 110.

The mounting unit 290 may include the locking switch
coupling part 942 capable of being coupled to the locking
switch 280, and the locking switch 280 may include the
mounting unit coupling part 283 to which the locking switch
coupling part 942 may be coupled.

A screw hole (not shown) may be formed at one end of the
locking switch coupling part 942, and the locking switch
coupling part 942 may be coupled to the locking switch 280
by a screw after being inserted into the mounting unit
coupling part 283.

The locking switch 280 may include a sliding member
281 capable of restraining the locking member 41 of the
door 40, and a locking switch main body 282.

The sliding member 281 may restrain the door 40 by a
sliding motion when the door 40 has closed to cover the
opening 120a. Specifically, the sliding member 281 slides
torward 1n the upper frame 110 to latch the locking member
41 of the door 40, thereby restraining the door 40 from
opening.

When the door 40 1s closed, the sliding member 281 slides
forward to restrain the locking member 41 of the door 40,
thereby preventing the door 40 from being opened during
operation of the washing machine. The door open/close
detection sensor (not shown) may be disposed together, such
that the sliding member moves 1n accordance with a door
open/close detection signal.

Even though a shape of the sliding member 281 is not
limited, the sliding member 281 may be provided to have
upper and lower surfaces wider than side surfaces i an
embodiment of the present disclosure.

The upper unit 292 of the mounting unit 290 may have an
accommodation hole 291 that corresponds to the through-
hole 112 and 1s capable of accommodating the locking
member 41.

Since the accommodation hole 291 1s disposed to corre-
spond to the locking member 41 of the door, the accommo-
dation hole 291 may guide the door 40 to be seated accu-
rately when the door 40 1s closed to cover the opening 120a.

The lower unit 294 may include a tlip cover 296 capable
of opening and closing the accommodation hole 291. The
tlip cover 296 may include the cover part 961 that covers the
accommodation hole 291, the hinge shaft 962, the hinge
coupling protrusion 963, and a closing member 297.

The hinge coupling protrusion 963 15 inserted into the
hinge coupling hole 941 of the lower unit 294 such that the
cover part 961 rotates by the hinge shait 962. The closing
member 297 forces the cover part 961 upward when the door
40 1s open to prevent, for example, debris from falling
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through the accommodation hole 91. When the door 40 1s
closed, the cover part 961 1s pushed open by the locking
member 41.

In an embodiment of the present disclosure, the tlip cover
296 may be opened and closed 1n accordance with a signal
from a door open/close detection sensor. The open/close
detection sensor may be any sensor appropriate for such
pUrposes.

FI1G. 14 1s a cross-sectional view taken along the line A-A'

in FIG. 2, and FIG. 135 1s a cross-sectional view taken along
the line B-B' in FIG. 2.

As discussed with respect to at least FIGS. 1-3, the upper
frame 110 may be provided above the lower frame 130, and
provided to include the opening 120a. The upper frame 110
includes the opening 120a formed therein, and the opening
flange 120 provided to be tilted toward the opening 120a.

As discussed with respect to at least FIGS. 2-4, the
opening tlange 120 includes a front flange 122 provided at
the front with respect to the opening 120a, a pair of side
flanges 124 formed at sides with respect to the opening 120a
and provided to face each other, and a rear flange 126
provided at the rear with respect to the opening 120a,
provided at the other side of the front flange 122, and
connected to the pair of side tlanges 124.

The front flange 122, the side flanges 124, and the rear
flange 126 are formed to surround the opening 120a. As
mentioned above, the front flange 122 may be provided to be
convenient for a user of the washing machine to load and
unload laundry, or otherwise access the tub.

In other words, the locking switches 80, 180, and 280 of
the door locking devices 70, 170, and 270 that restrain the
door 40 are disposed 1n the upper frame 110, such that the
sliding members 81, 181, and 281 slide forward into the
upper frame 110, and a button umt 102 (FIGS. 1-3) by which
a control signal 1s input to the washing machine 1s disposed
at the back of the upper frame 110. Accordingly, a structure
of the front flange 122 provided at the front portion of the
opening 120a may be simplified.

In various embodiments of the present disclosure, the
sliding members 81, 181, and 281 are disposed to slide 1n the
upper frame 110, such that the height of the front flange 122
may be lowered.

The front flange 122 may be provided at the front portion
of the opening 120a and formed as a convex curved surface
in an upward direction. In other words, the front flange 122
may be formed as a curved surface because various embodi-
ments ol the disclosure enable a configuration of the front
flange 122 where the sliding members 81, 181, and 281 are
allowed to slide in the upper frame 110.

Accordingly, the front flange 122 may have a gentle slope
forward that may allow a user to easily load and unload
laundry from the rotating tub 12, or otherwise access the
rotating tub 12.

The front flange 122 may include a front inclined surtace
122a in the front of the washing machine, a rear inclined
surface 122b that faces the opening 120a, and a door seating
part 122c that 1s formed between the front inclined surface
122a and the rear inclined surface 122b. The door seating
part 122¢ may be formed to have a bottom portion of the
door 40 come in contact therewith when the door 40 is
closed. Although a bottom portion of the door 40 1s provided
to be seated on the door seating part 122¢ 1n an embodiment
of the present disclosure, embodiments are not limited
thereto, and a bottom portion of the door 40 may be seated
on the front inclined surface 122a or the rear inclined surface

122b.
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The front inclined surface 122a, the rear inclined surface
122b, and the door seating part 122¢ may be formed as one
curved surface. As the front flange 122 1s formed with one
curved surface 1n front and rear directions, 1t may be easy for
the user to bend his or her body and approach the inner
portion of the rotating tub 12.

When an angle between the side flanges 124 and a
reference ground surface G 1s called a side angle SA, and an
angle between the rear tlange 126 and the reference ground
surface G 1s called a rear angle RA, an angle between the
front inclined surface 122a and the reference ground surface
G may be a front angle FA that may be less than the side
angle SA or the rear angle RA. That 1s, the front angle FA
may be smaller than the side angle SA or the rear angle RA.
In other words, the opening flange 120 may be provided to
have a slope from the side or rear of the opening 120a toward
the front along a circumierential direction of the opeming
120a. The reference ground surface G represents a virtual
surface that 1s a reference for measuring the angles SA, FA,
and RA.

The door seating part 122¢ 1s disposed at a portion 1n
which the front inclined surface 122a and the rear inclined
surface 122b meet 1n the front flange 122. The door seating
part 122c¢ 1s disposed at the other side of a rotating part of
the door 40, such that the other side may be seated thereon.
When the door 40 closes the opening 120a and one side of
the door 40 seats on the door seating part 122c, the door
locking devices 70, 170, and 270 are provided to restrain the
door 40.

At least one seating pad 128 (FIG. 3) may be provided at
the door 40 to prevent a noise or impact from being
generated when the door 40 1s closed.

The upper portion of the opening flange 120 may be
formed to gradually slope down from the rear toward the
front. That 1s, the front flange 122 1s formed to be lower from
the reference ground surface G than the side flanges 124 or
the rear flange 126, such that the front flange 122 may enable
the user to easily load or unload the laundry, or otherwise
access the washing machine.

That 1s, when a height up to an upper portion of the front
flange 122 with respect to the reference ground surface G of
the upper frame 110 1s hl, hl may be formed lower than h2,
which 1s a height from the reference ground surface G up to
upper portions at any point of the side flanges 124. The
reference ground surface G represents a virtual surface that
becomes a reference of hl and h2 at a lower portion of the
upper frame 110. The height of hl 1s not limited.

In various embodiments of the present disclosure, a
locking device of a door 1s improved, thereby preventing
opening of the door during times when the door should not
be open.

In addition, a structure of an upper frame of a cabinet 1s
improved, thereby facilitating loading and unloading laun-
dry, and otherwise accessing an inner portion of the washing
machine.

Hereinbetore, specific embodiments have been illustrated
and described. However, the present disclosure 1s not limited
to the embodiments mentioned above, and those of ordinary
skill 1n the art to which the present disclosure pertains waill
be able to modily and practice the embodiments 1n various
ways without departing from the gist of the technical spirt
of the present disclosure defined 1n the claims below.

What 1s claimed:

[1. A washing machine comprising;

a cabinet:

an upper Iframe disposed at an upper portion of the

cabinet, and including an opeming and an opening
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flange formed around the opening, wherein the opening
flange comprises a through-hole and a mounting part
around the through-hole;

a door rotatably disposed at the upper frame to open and

14

[11. The washing machine according to claim 1, wherein
the mounting umt comprises a coupling tlange configured to
be coupled to the upper frame.}

[12. The washing machine according to claim 11, wherein

close, wherein a closed door covers the opening and an ° the coupling flange is welded to the upper frame.]

opened door uncovers the opening;

a locking member provided at the door, wherein the
locking member 1s configured to be inserted into the
upper frame when the door 1s closed; and

a door locking device disposed to be supported by the
upper frame, and configured to selectively restrain the
locking member 1n the upper frame when the door 1s
closed, wherein the door locking device comprises a
locking switch configured to restrain the locking mem-
ber, and a mounting unit in which a first side 1s coupled
to the mounting part, and a second side 1s coupled to the
locking switch.]

[2. The washing machine according to claim 1, wherein:

the locking member 1s provided at a center portion of a
front portion of the door; and

the door locking device 1s disposed at a corresponding
center portion of a front portion of the upper frame.]

[3. The washing machine according to claim 1, wherein
the mounting unit comprises:

an upper unit disposed above the mounting part and
having an accommodation hole configured to corre-
spond to the through-hole, wherein the accommodation
hole 1s capable of receiving the locking member; and

a lower unit disposed below the mounting part.]

[4. The washing machine according to claim 3, wherein:

the upper unit and the lower unit are configured to be
coupled to the opening flange with the mounting part
therebetween; and

the locking switch 1s coupled to the lower unit and
mounted on a lower portion of the opening flange by
coupling between the upper unit and the lower unit.]

[S. The washing machine according to claim 3, wherein a
first one of the upper unit and the lower unit comprises a
locking protrusion, and a second one of the upper unit and
the lower unit comprises a coupling hole that couples to the
locking protrusion.]

[6. The washing machine according to claim 3, wherein
the mounting unit comprises a tlip cover configured to cover
and uncover the accommodation hole.]

[7. The washing machine according to claim 6, wherein
the mounting unit comprises a closing member configured to
force the flip cover upward to cover the accommodation
hole, wherein the flip cover 1s configured to be pushed open
by the locking member as the door is closed.}

[8. The washing machine according to claim 7, wherein
the lower unit comprises the thp cover and the closing
member.J

[9. The washing machine according to claim 3, wherein:

the upper unit and the lower unit are coupled to the

opening flange while having the mounting part ther-
ebetween;

the locking switch 1s coupled to the lower unit;

the lower unit comprises a coupling flange to be coupled
to the upper frame; and

the coupling flange 1s fixed in the upper frame by screw
coupling or a hook structure to mount the locking
switch on a lower portion of the opening flange.]

[10. The washing machine according to claim 1, wherein
the locking switch comprises a sliding member that 1s
configured to be selectively inserted 1nto the locking mem-
ber, wherein the sliding member slides in the upper frame.]
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[13. The washing machine according to claim 1, wherein
the opening flange comprises:

a front flange disposed in front of the opening;

side flanges formed at both sides of the opeming, and
provided to face each other; and

a rear flange provided at a rear of the opening, facing the
front flange, and connected to the side flanges, and

the door locking device 1s disposed at a center portion of
the front flange.]

[14. The washing machine according to claim 13, wherein

the front flange comprises:

a front inclined surface inclined downward toward a front
of the upper frame;

a rear mnclined surface inclined downward toward the
opening; and

a door seating part formed between the front inclined
surface and the rear inclined surface, wherein a forward
portion of the door 1s seated on a door seating frame
when the door is closed.]

[15. The washing machine according to claim 14, wherein
an angle between the front inclined surface and a reference
ground surface 1s smaller than an angle between the side
flanges and the reference ground surface.}

[16. The washing machine according to claim 14, wherein
the front inclined surface, the rear inclined surface, and the
door seating part are formed as one curved surface.]

[17. The washing machine according to claim 13, wherein
the opeming flange 1s formed to be gradually sloped down-
ward from a rear of the opeming flange toward a front of the
opening flange.}

[18. The washing machine according to claim 13, wherein
a height from a reference ground surface to an upper portion
of the front flange 1s less than a height from the reference
ground surface to upper portions of the side flanges.}

[19. A washing machine comprising:

a cabinet;

an upper Irame disposed at an upper portion of the
cabinet, and including an opeming and an opening
flange formed around the opening;

a door rotatably disposed at the upper frame to open and
close, wherein a closed door covers the opening and an
opened door uncovers the opening;

a locking member provided at the door, wherein the
locking member i1s configured to be inserted into the
upper frame when the door 1s closed; and

a door locking device disposed to be supported by the
upper frame, and configured to selectively restrain the
locking member 1n the upper frame when the door 1s
closed,

wherein the door locking device comprises:

a locking switch configured to restrain the locking mem-
ber:;

an upper unit disposed above the opening flange and
having an accommodation hole configured to be
capable of accommodating the locking member; and

a lower unit disposed below the opening flange, and
having a first side of the lower unit coupled to the upper
unit and a second side of the lower unit coupled to the
locking switch.]

[20. The washing machine according to claim 19, wherein

a first one of the upper unit and the lower unit comprises a
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locking protrusion, and a second one of the upper unit and
the lower unit comprises a coupling hole that couples to the
locking protrusion.]

[21. The washing machine according to claim 19, wherein
the locking switch comprises a sliding member that 1s
configured to be selectively inserted into the locking mem-
ber.}

[22. The washing machine according to claim 19, wherein
the upper unit comprises a flip cover configured to cover and
uncover the accommodation hole.]

[23. The washing machine according to claim 22, wherein
the upper unit comprises a closing member configured to
force the flip cover upward to cover the accommodation
hole, wherein the flip cover 1s configured to be pushed open
by the locking member as the door is closed.}

24. A washing machine comprising:

a cabinet;

an upper frame disposed at an upper portion of the

cabinet, the upper frame comprising.

an opening to load laundry therethrough, and

a through hole; and

a door locking device disposed at the upper frame, the

door locking device comprising:

a first mounting unit disposed on a portion of the upper
frame defining the through hole;

a second mounting unit coupled to the first mounting
unit such that the portion of the upper frame is
disposed between the first mounting unit and the
second mounting unit, the second mounting unit
including a locking switch coupling part, and

a locking switch coupled to the second mounting unit
and including a mounting unit coupling part into
which the locking switch coupling part is inserted.

25. The washing machine according to claim 24, further
comprising a doovr configured to open and close the opening
of the upper frame,

whevrein the doov comprises a locking member configured

to be inserted into the upper frame through the through

hole, and

wherein the locking switch comprises a sliding member

configured to restrain the locking member of the door.
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26. The washing machine accorvding to claim 25, wherein
the sliding member is configured to be movable to restrain
the locking member when an operation of the washing
machine starts.

27. The washing machine accorvding to claim 25, wherein
the locking member is configured to accommodate an end of
the sliding member.

28. The washing machine accovding to claim 25, wherein:

the first mounting unit comprises a hole corresponding to

the through hole, and

the washing machine further comprises a flip cover con-

figured to cover the hole of the first mounting unit.

29. The washing machine accovding to claim 28, wherein
the flip cover is configured to be pushed open by the locking
member when the doovr is closed.

30. The washing machine accovding to claim 25, wherein
the door locking device is configured to lock the door when
the door is closed based on insertion of a portion of the
sliding member of the locking switch into a portion of the
locking member that is inserted through the through hole of
the upper frame.

31. The washing machine accovding to claim 25, wherein
the locking member is configured to be inserted through the
through hole of the upper frame when the door is closed.

32. The washing machine accovding to claim 25, wherein
the second mounting unit comprises a second mounting unit
hole corresponding to the through hole and configured to
accommodate an end of the sliding member.

33. The washing machine accovding to claim 32, wherein
the sliding member is configured to interfere with the locking
member of the door through the second mounting unit hole
of the second mounting unit.

34. The washing machine accorvding to claim 24, wherein
the second mounting unit comprises a locking protrusion
configured to be inserted into a coupling hole disposed in the

first mounting unit.

35. The washing machine accorvding to claim 24, wherein
the second mounting unit and the locking switch are pro-
vided to be contactable with each other inside the upper

20 frame.
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