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Description

[0001] Embodiments of the present disclosure relate
to a washing machine having a balancer to alleviate load
unbalance.

[0002] A washing machine is a machine that washes
laundry using electric power. In general, a washing ma-
chine includes a tub in which wash water is stored, a
rotating basket rotatably installed in the tub, and a motor
to rotate the rotating basket.

[0003] Through rotation of the rotating basket, a series
of washing stages including washing, rinsing, and dehy-
dration are performed.

[0004] If laundry becomes concentrated in a certain
region rather than being uniformly distributed in the ro-
tating basket during rotation of the rotating basket, ec-
centric rotation of the rotating basket may cause gener-
ation of vibration and noise, and worse, may cause dam-
age to components, such as the rotating basket or the
motor.

Forthisreason, the washing machine includes a balancer
to stabilize rotation of the rotating basket by alleviating
load unbalance within the rotating basket.

[0005] Conventionally, the balancer is configured to
passively move and has difficulty in moving to an accu-
rate position to remove an unbalanced load of the rotating
basket, which prevents minimization of vibration and
noise.

[0006] It is an aspect of the present disclosure to pro-
vide a balancing module exhibiting improved perform-
ance and a washing machine having the same.
Additional aspects of the disclosure will be set forth in
part in the description which follows and, in part, will be
apparent from the description, or may be learned by prac-
tice of the disclosure.

[0007] In accordance with one aspect of the invention,
a washing machine includes a rotating basket in which
laundry is accommodated, the rotating basket being con-
figured to be rotated upon receiving rotation power from
a drive source, at least one balancer housing mounted
to the rotating basket, the balancer housing internally
having an annular channel, and at least one balancing
module movably disposed in the channel to alleviate load
unbalance caused during rotation of the rotating basket,
wherein the balancing module includes a main plate, at
least one mass body provided at the main plate, a drive
unit mounted to the main plate to assist the balancing
module in moving to a position where the balancing mod-
ule alleviates load unbalance of the rotating basket, and
a brush configured to transmit electric power supplied
from an external power source to the drive unit.

[0008] The balancer housing may include at least one
electrode provided in a circumferential direction of the
balancer housing to transmit electric power to the atleast
one balancing module.

[0009] The brush may be placed to come into contact
with the at least one electrode.

The balancing module may further include bearings
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mounted at both ends of the main plate.

[0010] Each of the bearings may be provided at one
surface thereof with at least one contact ridge configured
to come into contact with the bearing housing and at least
one valley indented toward the center of the bearing as
compared to the ridge.

The main plate may be bent so as to freely move within
the annular channel.

[0011] The main plate may include a center plate, and
afirst lateral plate and a second lateral plate provided at
both sides of the center plate so as to be bent relative to
the center plate, the first and second lateral plates having
a predetermined angle with respect to the center plate.
[0012] The drive unit may include a drive motor to gen-
erate drive power, and a drive wheel to be rotated by
drive power of the drive motor so as to enable movement
of the balancing module.

[0013] The drive unit may further include at least one
gear configured to transmit drive power of the drive motor
to the drive wheel.

[0014] The atleastone gear may include a worm gear.
[0015] The atleastone gear may include a helical gear.
[0016] The washing machine may further include a po-
sition sensor configured to sense a position of the bal-
ancing module.

[0017] The balancing module may furtherinclude a po-
sition identifier configured to be sensed by the position
sensor.

[0018] The balancer housing may include a first hous-
ing having an opening, an outer sidewall, an inner side-
wall arranged to face the outer sidewall at a position clos-
er to a rotation axis of the rotating basket than the outer
sidewall, and a connection wall connecting the outer side-
wall and the inner sidewall to each other, the connection
wall being located closer to the center of the rotating bas-
ket than the opening, and a second housing inserted into
the opening of the first housing so as to define the annular
channel along with the first housing.

[0019] The washing machine may further include at
least one electrode provided in a circumferential direction
of the balancer housing to transmit electric power to the
balancing module, and the at least one electrode may be
provided at an inner surface of the connection wall of the
first housing.

[0020] The main plate may include a center plate pro-
vided with the drive unit, and a plurality of lateral plates
provided at both sides of the center plate, each of the
lateral plates being provided with the mass body and a
bearing to prevent slip of the balancing module, and the
lateral plates may be bent relative to the center plate and
have a predetermined angle with respect to the center
plate.

[0021] The drive unit may include a drive motor to gen-
erate drive power and a drive wheel to be rotated by drive
power of the drive motor, and the drive wheel may come
into contact with the outer sidewall of the first housing.
The main plate may be elastically deformable such that
the angle between the center plate and the lateral plates
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varies.

[0022] The main plate may be elastically deformed
such that the angle between the center plate and the
lateral plates is increased by centrifugal force applied to
the mass body of each lateral plate during rotation of the
rotating basket, and may be returned when the rotating
basket stops rotating.

[0023] The bearing may come into contact with the in-
ner sidewall of the first housing, may come into contact
with the outer sidewall of the first housing, or may be
spaced apart from the inner sidewall and the outer side-
wall according to a rate of rotation of the rotating basket.
[0024] The bearing may come into contact with the in-
ner sidewall of the first housing when the rotating basket
stops rotating or is rotated at a low speed.

[0025] Thebearing may be spaced apartfromtheinner
sidewall and the outer sidewall of the first housing when
the rotating basket is rotated at a middle speed.

[0026] The bearing may come into contact with the out-
er sidewall of the first housing when the rotating basket
is rotated at a high speed.

[0027] In accordance with another aspect of the inven-
tion, a washing machine includes a rotating basket, and
a balancer configured to alleviate load unbalance of the
rotating basket, wherein the balancer includes at least
one balancer housing mounted to the rotating basket,
and at least one balancing module disposed to be mov-
able within the balancer housing, wherein the balancer
housing includes an electrode configured to transmit ex-
ternal electric power to the at least one balancing module
that is being moved within the balancer housing, and
wherein the balancing module includes a drive unit to
enable movement of the balancing module, and a brush
configured to electrically connect the electrode and the
drive unit to each other to enable actuation of the drive
unit.

[0028] The electrode may be disposed in a circumfer-
ential direction of the balancer housing, and the brush
may be disposed to come into contact at one side thereof
with the electrode.

[0029] In accordance with another aspect of the inven-
tion, a balancing module configured to alleviate load un-
balance caused during rotation of a rotating basket, in-
cludes a main plate, at least one mass body provided at
the main plate to compensate unbalanced load of the
rotating basket, a drive unit to assist the balancing mod-
ule in alleviating load unbalance of the rotating basket
via movement thereof, and a brush configured to transmit
electric power of an external power source to the drive
unit.

[0030] The main plate may include a center plate, and
lateral plates provided at both sides of the center plate
so as to be bent relative to the center plate, the lateral
plates having a predetermined angle with respect to the
center plate.

[0031] The angle between the lateral plates and the
center plate may be increased to spread the main plate
when the balancing module is rotated at a high speed.
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[0032] Inaccordance with another aspect of the inven-
tion, a balancing module configured to alleviate load un-
balance caused during rotation of a rotating basket in-
cludes a drive wheel to enable movement of the balanc-
ing module, a drive motor configured to generate drive
power for driving of the drive wheel, and a brush config-
ured to transmit electric power of an external power
source to the drive motor.

[0033] The balancing module may further include at
least one gear configured to transmit drive power of the
drive motor to the drive wheel.

[0034] The atleast one gear may include at least one
of a worm gear and a helical gear.

[0035] In accordance with a further aspect of the in-
vention, a washing machine includes a rotating basket
in which laundry is accommodated, the rotating basket
being configured to be rotated upon receiving rotation
power from a drive source, at least one balancer housing
mounted to the rotating basket, the balancer housing in-
ternally having an annular channel, and at least one bal-
ancing module movably disposed in the channel to alle-
viate load unbalance caused during rotation of the rotat-
ing basket, wherein the balancer housing includes a first
housing having an opening, an outer sidewall, an inner
sidewall arranged to face the outer sidewall at a position
closer to a rotation axis of the rotating basket than the
outer sidewall, and a connection wall connecting the out-
er sidewall and the inner sidewall to each other, the con-
nection wall being located closer to the center of the ro-
tating basket than the opening, and a second housing
inserted into the opening of the first housing so as to
define the annular channel along with the first housing,
and wherein the balancing module includes a center plate
provided with a drive unit to move the balancing module
upon receiving electric power from an external power
source, and a plurality of lateral plates provided at both
sides of the center plate so as to be bent relative to the
center plate, each lateral plate being provided with a
mass body to offset load of the rotating basket and a
bearing to prevent slip of the balancing module.

[0036] In accordance with a further aspect of the in-
vention includes a balancing module configured to alle-
viate load unbalance caused during rotation of a rotating
basket of a washing machine, the balancing module com-
prising: a main plate comprising a center plate and lateral
plates located at both sides of the center plate, the lateral
plates being configured to rotate relative to the center
plate so as to move within an annular channel; a pair of
mass bodies mounted to the respective lateral plates; a
drive unit mounted to the center plate; and a brush con-
figured to transmit electric power of an external power
source to the drive unit.

[0037] The balancing module may further comprise a
circuit board to actuate the drive unit.

[0038] The balancing module may further comprise a
position identifier, the position identifier comprising at
least one of a magnetic substance, a light emitting ele-
ment to emit light and a reflector to reflect light incident
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thereon.

[0039] An angle between the lateral plates and the
center plate may increase corresponding to increasing
the speed of the balancing module.

In some embodiments, the main plate includes a center
plate, and lateral plates provided at both sides of the cent-
er plate so as to be bent relative to the center plate, the
lateral plates having a predetermined angle with respect
to the center plate; optionally wherein the angle between
the lateral plates and the center plate increases corre-
sponding to increasing the speed of the balancing mod-
ule.

[0040] In accordance with a further aspect of the in-
vention includes a washing machine comprising: a rotat-
ing basket in which laundry is accommodated, the rotat-
ing basket being configured to be rotated upon receiving
rotation power from a drive source; at least one balancer
housing mounted to the rotating basket, the balancer
housing internally having an annular channel; and atleast
one balancing module according to the above aspect,
the at least one balancing module movably disposed in
the channel to alleviate load unbalance caused during
rotation of the rotating basket.

[0041] Insome embodiments, the balancer housing in-
cludes atleast one electrode provided in a circumferential
direction of the balancer housing to transmit electric pow-
erto the atleast one balancing module; optionally where-
in the brush is placed to come into contact with the at
least one electrode.

[0042] In some embodiments, the balancing module
further includes bearings mounted at both ends of the
main plate.; optionally wherein each of the bearings is
provided at one surface thereof with at least one contact
ridge configured to come into contact with the bearing
housing and at least one valley indented toward the cent-
er of the bearing as compared to the ridge.

[0043] In some embodiments, the main plate is bent
so as to freely move within the annular channel; optionally
wherein the main plate includes a center plate, and a first
lateral plate and a second lateral plate provided at both
sides of the center plate so as to be bent relative to the
center plate, the first and second lateral plates having a
predetermined angle with respect to the center plate.
[0044] In some embodiments, the drive unit includes
a drive motor to generate drive power, and a drive wheel
to be rotated by drive power of the drive motor so as to
enable movement of the balancing module; optionally
wherein the drive unit further includes at least one gear
configured to transmit drive power of the drive motor to
the drive wheel; further optionally wherein the at least
one gear includes at least one of a worm gear and a
helical gear.

[0045] In some embodiments, the washing machine
further comprises a position sensor configured to sense
a position of the balancing module; optionally wherein
the balancing module further includes a position identifier
configured to be sensed by the position sensor, further
optionally wherein the position identifier comprises at
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least one of a magnetic substance, a light emitting ele-
ment to emit light and a reflector to reflect light incident
thereon.

[0046] Insome embodiments, the balancer housingin-
cludes: a first housing having an opening, an outer side-
wall, aninner sidewall arranged to face the outer sidewall
at a position closer to a rotation axis of the rotating basket
than the outer sidewall, and a connection wall connecting
the outer sidewall and the inner sidewall to each other,
the connection wall being located closer to the center of
the rotating basket than the opening; and a second hous-
ing inserted into the opening of the first housing so as to
define the annular channel along with the first housing.
[0047] In some embodiments, the washing machine
further comprises at least one electrode provided in a
circumferential direction of the balancer housing to trans-
mit electric power to the balancing module, wherein the
at least one electrode is provided at an inner surface of
the connection wall of the first housing.

[0048] Insome embodiments, the main plate includes:
a center plate provided with the drive unit; and a plurality
of lateral plates provided at both sides of the center plate,
each of the lateral plates being provided with the mass
body and a bearing to prevent slip of the balancing mod-
ule, and wherein the lateral plates are bent relative to the
center plate and have a predetermined angle with respect
to the center plate.

[0049] In some embodiments, the drive unit includes
a drive motor arranged to generate drive power and a
drive wheel to be rotated by drive power of the drive mo-
tor, and wherein the drive wheel is arranged to come into
contact with the outer sidewall of the first housing.
[0050] In some embodiments, the main plate is elasti-
cally deformable such that the angle between the center
plate and the lateral plates varies; optionally wherein the
main plate is elastically deformed such that the angle
between the center plate and the lateral plates is in-
creased by centrifugal force applied to the mass body of
each lateral plate during rotation of the rotating basket,
and is returned when the rotating basket stops rotating.
[0051] In some embodiments, the bearing comes into
contact with the inner sidewall of the first housing, comes
into contact with the outer sidewall of the first housing,
or is spaced apart from the inner sidewall and the outer
sidewall according to a rate of rotation of the rotating
basket.

[0052] In some embodiments, the bearing comes into
contact with the inner sidewall of the first housing when
the rotating basket stops rotating or is rotated at a low
speed; and/or wherein the bearing is spaced apart from
the inner sidewall and the outer sidewall of the first hous-
ing when the rotating basket is rotated at a middle speed;
and/or wherein the bearing comes into contact with the
outer sidewall of the first housing when the rotating bas-
ket is rotated at a high speed.

[0053] According to an aspect of the invention, there
is provided a balancing module according to claim 1. Pre-
ferred features are set out in claims 2 to 10.
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[0054] According to an aspect of the invention, there
is provided a washing machine according to claim 11.
[0055] These and/or other aspects of the disclosure
will become apparent and more readily appreciated from
the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:

FIG. 1is a view showing a configuration of a washing
machine according to one embodiment of the
present disclosure;

FIG. 2 is a perspective view showing a configuration
of arotating basket provided in the washing machine
of FIG. 1;

FIG. 3is a view showing a balancer according to one
embodiment of the present disclosure;

FIGS. 4 and 5 are views showing a connector and a
balancer housing of FIG. 2;

FIG. 6 is a sectional view taken along a cut line of
FIG. 4;

FIG. 7 is a view showing the balancer housing and
electrodes of FIG. 2;

FIG. 8 is a view showing a balancing module accord-
ing to one embodiment of the present disclosure;
FIG. 9 is a view showing the balancing module and
the balancer housing according to one embodiment
of the present disclosure;

FIG. 10 is a view showing a drive unit of FIG. 8;
FIG. 11 is a view showing the balancer housing and
a bearing according to one embodiment of the
present disclosure;

FIGS. 12 and 13 are views showing operation of the
balancer within the balancer housing;

FIG. 14 is a view showing a balancing module ac-
cording to another embodiment of the present dis-
closure;

FIG. 15 is a view showing a configuration of a wash-
ing machine according to another embodiment of the
present disclosure;

FIG. 16 is a view showing a configuration of the ro-
tating basket provided in the washing machine of
FIG. 1;

FIG. 17 is a view showing a balancer according to
another embodiment of the present disclosure;
FIG. 18 is a sectional view taken along a cut line of
FIG. 16;

FIG. 19 is a front sectional view of the balancer of
FIG. 17; and

FIG. 20 is an enlarged view of a balancing module
of the balancer of FIG. 17.

[0056] Hereinafter, the embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings.

[0057] FIG. 1 is a view showing a configuration of a
washing machine according to one embodiment of the
present disclosure.

[0058] As exemplarily shown in FIG. 1, the washing
machine 1 includes a cabinet 10 defining an external ap-
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pearance of the washing machine 1, a tub 20 disposed
within the cabinet 10, a rotating basket 30 rotatably dis-
posed within the tub 20, and a motor 40 to drive the ro-
tating basket 30. According to embodiments, the tub 20
may be integrally formed with the cabinet 10, or the tub
20 may be omitted.

[0059] The cabinet 10 has an opening 11 formed in a
front surface thereof, through which laundry may be input
into the rotating basket 30. The opening 11 is opened or
closed by a door 12 that is coupled to the front surface
of the cabinet 10.

[0060] A water supply pipe 50 is installed above the
tub 20 to supply wash water into the tub 20. One end of
the water supply pipe 50 is connected to an external water
supply source (notshown), and the other end of the water
supply pipe 50 is connected to a detergent supply device
52.

[0061] The detergent supply device 52 is connected to
the tub 20 through a connection pipe 54. Water supplied
through the water supply pipe 50 passes through the wa-
ter supply device 52, such that both water and detergent
are introduced into the tub 20.

[0062] A water drain pump 60 and a water drain pipe
62 areinstalled below the tub 20 to discharge water inside
the tub 20 to the outside of the cabinet 10. In addition, a
damper 80 is provided to support the tub 20 from a lower
portion of the tub 20.

[0063] The rotating basket 30 includes a cylindrical
body 31, a front plate 32 placed at the front side of the
cylindrical body 31, and a rear plate 33 placed at the rear
side of the cylindrical body 31. The front plate 32 has an
aperture 32a for entrance/exit of laundry. A plurality of
through-holes 34 is formed in the circumference of the
rotating basket 30 for movement of wash water. A plu-
rality of lifters 35 is provided at an inner circumferential
surface of the rotating basket 30 to raise and drop laundry
during rotation of the rotating basket 30.

[0064] A drive shaft 42 is arranged between the rotat-
ing basket 30 and the motor 40. One end of the drive
shaft 42 is connected to the rear plate 33 of the rotating
basket 30 and the other end of the drive shaft 42 extends
outward of a rear wall of the tub 20. If the motor 40 rotates
the drive shaft 42, the rotating basket 30 connected to
the drive shaft 42 is rotated about the drive shaft 42.
[0065] A bearing housing 70 is mounted to the rear
wall of the tub 20 to rotatably support the drive shaft 42.
The bearing housing 70 may be made of an aluminum
alloy, and may be inserted into the rear wall of the tub 20
during injection molding of the tub 20. Bearings 72 are
interposed between the bearing housing 70 and the drive
shaft 42, to assure smooth rotation of the drive shaft 42.
[0066] Inawashing stroke, as the motor 40 rotates the
rotating basket 30 forward and in reverse at a low speed,
laundry inside the rotating basket 30 is repeatedly raised
and dropped, causing removal of contaminants from the
laundry.

[0067] Ina dehydration stroke, as the motor 40 rotates
the rotating basket 30 in a given direction at a high speed,
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water is separated from laundry by centrifugal force ap-
plied to the laundry.

[0068] If laundry becomes concentrated in a certain
region rather than being uniformly distributed in the ro-
tating basket 30 while the rotating basket 30 is rotated in
the course of dehydration, rotation of the rotating basket
30 becomes unstable, causing generation of vibration
and noise.

[0069] Accordingly, the washing machine 1 includes a
balancer 100 to stabilize rotation of the rotating basket 30.
[0070] FIG. 2 is a perspective view showing a config-
uration of the rotating basket provided in the washing
machine of FIG. 1.

[0071] As exemplarily shown in FIG. 2, the rotating
basket 30 includes the cylindrical body 31, the front plate
32 placed at the front side of the cylindrical body 31, and
the rear plate 33 placed at the rear side of the cylindrical
body 31. The front plate 32 has the aperture 32a for en-
trance/exit of laundry.

[0072] The front plate 32 may have a forwardly pro-
truding stepped portion, and a front balancer 100a may
be mounted to the stepped portion.

[0073] The rear plate 32 is placed at the rear side of
the cylindrical body 31 and is configured to cover the rear
side of the cylindrical body 31. A flange 36 may be at-
tached to a rear surface of the rear plate 32 and may be
coupled to the drive shaft 42.

[0074] The drive shaft 42 may be fitted to the center of
the flange 36. The flange 36 may have guide portions 37
for passage of electric wires 121 and 122. This configu-
ration will be described later in detail.

[0075] Arearbalancer 100b may be mounted to a rear
surface of the flange 36.

The lifters 35 may be installed to an inner circumferential
surface of the cylindrical body 31 of the rotating basket
30.

[0076] The cylindrical body 31 of the rotating basket
30 may be provided with the plurality of through-holes 34
for communication between inside and outside of the ro-
tating basket 30.

[0077] FIG. 3is aview showing the balancer according
to one embodiment of the present disclosure.

[0078] As exemplarily shown in FIG. 3, the balancer
100 may include a balancer housing 110, and balancing
modules 200a and 200b disposed within the balancer
housing 110. Although the present embodiment shows
the balancer 100 including total two balancing modules
200a and 200b, the number of the balancing modules
200 may be less than or greater than two.

[0079] The balancer housing 110 may include an an-
nular housing body 115, one side of which is open, and
a housing cover 116 configured to cover the open side
of the housing body 115.

[0080] Electrodes 111 and 112 may be attached to an
inner surface of the housing cover 116 to transmit power
of an external power source to each balancing module
200. The electrodes 111 and 112 may include a positive
electrode 111 and a negative electrode 112.
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[0081] The electrodes 111 and 112 are circumferen-
tially formed throughout the annular housing cover 116
to continuously supply power to the balancing module
200 even if the balancing module 200 moves inside the
balancing housing 110 and varies in position.

[0082] Although the electrodes 111 and 112 of the
present embodiment are provided at the housing cover
116, providing the electrodes 111 and 112 at another
surface of the balancer housing 110 is within the scope
of the embodiments of the present disclosure.

[0083] A connector to electrically connect the elec-
trodes 111 and 112 to the external power source (not
shown) may be provided at an outer surface of the hous-
ing cover 116 of the balancer housing 110.

[0084] FIGS. 4 and 5 are views showing the balancer
housing of FIG. 2 and the connector, and FIG. 6 is a
sectional view taken along a cut line of FIG. 4.

[0085] As exemplarily shown in FIGS. 4 to 6, the con-
nector may be provided at the outer surface of the hous-
ing cover 116 of the balancer housing 110.

[0086] The connector may include a plug 120 and a
socket 133.
[0087] The plug 120 functions to secure electric wires

121 and 122 so as to easily connect the electric wires
121 and 122 to the balancer housing 110. Here, the elec-
tric wires 121 and 122 serve to electrically connect the
external power source (not shown) to the balancer hous-
ing 110. On the other hand, the socket 133 is provided
at the balancer housing 110 and functions to easily con-
nect and couple the balancer housing 110 and the plug
120 to each other.

[0088] The plug 120 is configured such that electric
wire terminals 126 and 127 may be inserted into the plug
120, and in turn the electric wires 121 and 122 may be
fixedly fitted into the electric wire terminals 126 and 127.
In addition to fixing the electric wires 121 and 122, the
electric wire terminals 126 and 127 function to assist the
flexible electric wires 121 and 122 in being easily inserted
into and fixed to the socket 133.

[0089] The electric wire terminals 126 and 127 may
protrude from one side of the plug 120. As described
above, the positive and negative electrodes 111 and 112
are provided, and thus the two electric wires 121 and 122
are provided so as to be respectively connected to the
electrodes 111 and 112.

[0090] The socket 133 may protrude from the outer
surface of the housing cover 116 of the balancer housing
110. Providing the socket 133 at another surface of the
balancer housing 110 may be within the scope of the
embodiments of the present disclosure. The socket 133
has socket holes 131 and 132 such that the electric wire
terminals 126 and 127 may be inserted into and fixed to
the socket holes 131 and 132. That is, the entire socket
133 may have a hollow shape. The two socket holes 131
and 132 may be positive and negative respectively.
[0091] Electrode terminals 123 and 124 are provided
inside the socket holes 131 and 132. The electrode ter-
minals 123 and 124 electrically connect the electrodes
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111 and 112 to the electric wire terminals 126 and 127
to which the electric wires 121 and 122 are connected.
As such, the respective electric wires 121 and 122 may
be connected to the electrodes 111 and 112 having cor-
responding polarities by the electrode terminals 123 and
124.

[0092] The housing cover 116 of the balancer housing
110 may have a raised portion 134 around the socket
133. The raised portion 134 may have the same size as
an outer surface of the plug 120. That is, when the plug
120 is fitted into the socket 133, an outer surface of the
raised portion 134 may be flush with the outer surface of
the plug 120.

[0093] Considering an assembly procedure of the con-
nector, first, the electric wire terminals 126 and 127 are
connected to ends of the electric wires 121 and 122.
Then, the electric wires 121 and 122, to which the electric
wire terminals 126 and 127 have been connected, are
inserted into the plug 120, and in turn the plug 120 is
inserted into the socket 133. In this way, the electric wires
121 and 122 and the electrodes 111 and 112 may be
electrically connected to each other.

[0094] The outer surface of the balancer housing 110
is accommodated inside the tub (20, see FIG. 1) and may
be continuously exposed to wash water. Thus, a water-
proof structure enclosing the aforementioned electrical
structure may be necessary.

[0095] The plug 120 has a waterproof recess 128 in-
dented in one side thereof. The waterproof recess 128
is formed in one side of the plug 120 opposite to the other
side to which the socket 133 is coupled.

[0096] The electric wires 121 and 122, to which the
electric wires 126 and 127 have been connected, are
inserted into and fixed to the waterproof recess 128. As
the waterproof recess 128 is filled with epoxy resin, the
plug 120 may be made waterproof.

[0097] Waterproofing treatment may be necessary
even at a coupling region of the socket 133, the raised
portion 134, and the plug 120. These components may
need to be waterproofed as well as to be coupled to one
another. Therefore, it may be necessary not only to cou-
ple the raised portion 134 and the plug 120 to each other
via ultrasonic fusion, but also to prevent wash water from
entering the plug 120.

[0098] Other methods to achieve such a waterproof
structure except for the aforementioned epoxy resinfilling
and ultrasonic fusion may be within the scope of the em-
bodiments of the present disclosure.

[0099] FIG. 7 is a view showing the balancer housing
and the electrodes of FIG. 2.

[0100] As exemplarily shown in FIG. 7, if the width of
the electrodes 111 and 112 is different from the width of
the connector, the electrodes 111 and 112 may partially
protrude and come into contact with the electrode termi-
nals 123 and 124.

[0101] FIG. 8 is a view showing the balancing module
according to one embodiment of the present disclosure,
and FIG. 9 is a view showing the balancing module and
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the balancer housing according to one embodiment of
the present disclosure.

[0102] Hereinafter, the balancing module, which is ac-
commodated in an annular channel (119, see FIG. 6)
defined in the balancer housing (110, see FIG. 3), will be
described.

[0103] As exemplarily shownin FIGS. 8 and 9, the bal-
ancing module 200 may include a main plate 210 that
defines a basic shape of the balancing module 200.
[0104] The main plate 210 may include a center plate
211, and lateral plates 212 and 213 located at both sides
of the center plate 211 so as to be bent relative to the
center plate 211, the lateral plates 212 and 213 having
a predetermined angle with respect to the center plate
211. As the lateral plates 212 and 213 provided at both
sides of the center plate 211 have a predetermined angle
with respectto the center plate 211, the balancing module
200 may be easily moved inside the annular channel
(119, see FIG. 6).

A pair of mass bodies 270 may be mounted to the re-
spective lateral plates 212 and 213. The mass bodies
270 compensate unbalanced load caused when laundry
within the rotating basket (30, see FIG. 1) becomes con-
centrated in one side so as to alleviate load unbalance,
thereby assisting efficient rotation of the rotating basket
30.

[0105] One of the mass bodies 270 may be provided
at afront surface thereof with a circuitboard 230. A variety
of devices for actuation of a drive unit 220 that will be
described hereinafter are mounted on the circuit board
230.

[0106] One of the mass bodies 270 may be provided
with a position identifier 260. The position identifier 260
may include a magnetic substance, such as a permanent
magnet, a light emitting elementto emitlight, or a reflector
to reflect light incident thereon.

[0107] The tub (20, see FIG. 1) may include a position
sensor (23, see FIG. 1) installed at a position correspond-
ing to the balancer housing (110, see FIG. 3). The posi-
tion sensor 23 may sense a position of the balancing
module 200 that is being moved, thereby determining a
current position of the balancing module 200. The posi-
tion sensor 23 may include a hall sensor, an infrared sen-
sor, or an optical fiber sensor. If the position sensor 23
is a hall sensor, the position identifier may be a magnetic
substance. If the position sensor 23 is an infrared sensor,
the position identifier may be a light emitting element. In
addition, if the position sensor 23 is an optical fiber sen-
sor, the position identifier may be a reflector.

[0108] A bearing 250 may be coupled to an end of each
lateral plate 212 or 213. The bearing 250 serves to pre-
vent the balancing module 200 from colliding with an in-
ner surface of the balancer housing 110. In addition, the
bearing 250 serves to restrict excessively free movement
of the balancing module 200 within the balancer housing
110, thereby assisting the balancing module 200 in being
fixed at an accurate position to alleviate unbalanced load.
This will hereinafter be described with reference to FIG.
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11.

[0109] Thedrive unit220 may be mounted to the center
plate 211.

[0110] Thedriveunit220 may include drive wheels 222

to enable self-movement of the balancing module 200,
and a drive motor 221 to rotate the drive wheels 222.
This will hereinafter be described with reference to FIG.
10.

[0111] Brushes 240 may be provided behind the drive
unit 220. The brushes 240 come into physical contact
with the electrodes 111 and 112 of the balancer housing
110 to thereby be electrically connected to the electrodes
111 and 112. The brushes 240 continuously come into
contact with the electrodes 111 and 112 even if the bal-
ancing module 200 is moved, thereby ensuring continu-
ous supply of power to the balancing module 200, more
particularly, to the drive unit 220.

[0112] Tocorrespondtothe positive and negative elec-
trodes 111 and 112, two brushes 241 and 242 may be
provided. Likewise, the two brushes 241 and 242 may
be arranged to come into contactwith the respective elec-
trodes 111 and 112.

[0113] The brushes 240 come into contact with the
electrodes 111 and 112 within the rotating basket (30,
see FIG. 1) that undergoes rotation and vibration and
may be damaged. Therefore, an inner end of each brush
240 may be supported by an elastic member.

[0114] FIG. 10isaview showingthedrive unitof FIG. 8.
[0115] As exemplarily shown in FIG. 10, the drive unit
200 may include the drive wheels 222 to enable move-
ment of the balancing module 200, and the drive motor
221 to rotate the drive wheels 222.

[0116] Gears 224 and 226 may be arranged between
the drive motor 221 and the drive wheels 222 to transmit
power of the drive motor 221 to the drive wheels 222.
[0117] Inthe presentembodiment, the drive motor 221
and the drive wheels 222 are arranged perpendicular to
each other, and a first gear 224 and a second gear 226
are provided to transmit power of the drive motor 221 to
the drive wheels 222. That is, the first gear 224 and the
second gear 226 may be worm gears.

[0118] The first gear 224 may be installed on a drive
shaft 223 of the drive motor 221.

[0119] Thesecond gear 226 may be rotatably engaged
with the first gear 224. A rotating shaft 225 is provided
atthe center of the second gear 226, and the drive wheels
222 are installed at both ends of the rotating shaft 225.
A wheel cap 227 secures each wheel 222 to the rotation
shaft 225.

[0120] Thefirstgear224 and the second gear 226 may
be helical gears. The helical gear is a gear wheel whose
teeth are helically formed.

[0121] The first gear 224 and the second gear 226 in
the form of helical gears may restrict movement of the
drive wheels 222 even if the drive motor 221 is not actu-
ated. Accordingly, even if power is not supplied from an
external power source (notshown), the balancing module
200 may be fixed at a final position without movement.
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[0122] FIG. 11 is a view showing the balancer housing
and the bearing according to one embodiment of the
present disclosure.

[0123] As exemplarily shown in FIG. 11, the bearing
250 is configured to come into contact with the inner sur-
face of the balancer housing 110.

[0124] In the present embodiment, the bearing 250 is
a friction bearing. As the bearing 250 comes into contact
with the inner surface of the balancer housing 110, the
bearing 250 serves not only to restrict amovementrange
of the balancing module 200, but also to prevent the bal-
ancing module 220 from colliding with the inner surface
of the balancer housing 110.

[0125] A surface of the bearing 250 includes contact
ridges 251 and valleys 252 between the ridges 251. That
is, the surface of the bearing 250 has a corrugated cross
section.

[0126] The valleys 252 permitimpurities presentinside
the balancer housing 110 to pass through the valleys
252, or cause the impurities to accumulate in the valleys
252, which may prevent the impurities from hindering
movement of the balancing module 200. In addition, the
size of the contactridges 251 may be adjusted to prevent
the balancing module 200 from colliding with the surface
of the balancer housing 110 and to allow the brushes 240
to come into contact with the electrodes 111 and 112 of
the balancer housing 110 while maintaining a constant
contact degree therebetween.

[0127] FIGS. 12 and 13 are views showing operation
of the balancer within the balancer housing.

[0128] FIG. 12is a view showing a state of the balanc-
ing module 200 when the rotating basket (30, see FIG.
1) is rotated at a low speed or stops rotating.

[0129] As exemplarily shownin FIG. 12, the main plate
210 of the balancing module 200 maintains an original
state thereof. Thus, the center plate 211 maintains a pre-
determined angle with respect to the lateral plates 212
and 213.

[0130] Thereby, the bearings 250 mounted at the ends
of the lateral plates 212 and 213 come into contact with
afirst surface 113 of the balancer housing 110. Here, the
first surface 113 is a radially inwardly located surface
among an inner surface of the balancer housing 110.
[0131] In this case, the drive wheels 222 come into
contact with a second surface 114 of the balancer hous-
ing 110 that is a radial outwardly located surface among
the inner surface of the balancer housing 110.

[0132] Inthisway, the drive wheels 222 apply pressure
to the second surface 114.

[0133] FIG. 13is a view showing a state of the balanc-
ing module 200 when the rotating basket (30, see FIG.
1) is rotated at a high speed.

[0134] As exemplarily shown in FIG. 13, the angle be-
tween the center plate 211 and the lateral plates 212 and
213 is greater than that in the stationary state under in-
fluence of centrifugal force. That is, the lateral plates 212
and 213 radially spread.

[0135] As the lateral plates 212 and 213 spread, both
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the bearings 250 and the drive wheels 222 come into
contact with the second surface 114.

[0136] Thereby, the pressure applied to the drive
wheels 222 is reduced, causing the drive wheels 222 to
rotate more freely.

[0137] Through free movement of the drive wheels
222, the balancing module 200 may be more easily
moved to a desired position by the drive wheels 222.
[0138] Thatis, a wider movement range of the balanc-
ing module 200 is achieved during high-speed rotation
oftherotating basket 30, which allows the balancing mod-
ule 200 to be moved to a position suitable to more rapidly
alleviate load unbalance of the rotating basket 30.
[0139] FIG. 14 is a view showing a balancing module
according to another embodiment of the present disclo-
sure.

[0140] As exemplarily shown in FIG. 14, the balancing
module 300 may include a main plate 310 that defines a
basic shape of the balancing module 300.

[0141] A mass body (not shown) may be mounted to
the main plate 310. In addition, a drive unit 320 may be
mounted to the main plate 310. The mass body (not
shown) may be provided with a circuit board 230 and a
position identifier 360.

[0142] Thedriveunit 320 may include drive wheels 322
to enable self-movement of the balancing module 300,
and a drive motor 321 to rotate the drive wheels 322.
[0143] Bearings 350 may be mounted to both ends of
the main plate 310.

[0144] In the present embodiment, the bearings 350
may be ball bearings.

[0145] The bearings 350 in the form of ball bearings
according to the present embodiment may ensure easy
movement of the balancing module 300 within the bal-
ancer housing (110, see FIG. 3).

[0146] FIG. 15 is a view showing a configuration of a
washing machine according to another embodiment of
the present disclosure, and FIG. 16 is a view showing a
configuration of the rotating basket provided in the wash-
ing machine of FIG. 1. FIG. 17 is a view showing a bal-
ancer according to another embodiment of the present
disclosure, FIG. 18 is a sectional view taken along a cut
line of FIG. 16, FIG. 19 is a front sectional view of the
balancer of FIG. 17, and FIG. 20 is an enlarged view of
a balancing module of the balancer of FIG. 17.

[0147] A configuration of the washing machine accord-
ing to another embodiment of the present disclosure will
be described hereinafter with reference to FIGS. 15 to
20. The same components as those of the above-de-
scribed embodiment are designated by the same refer-
ence numerals and a description thereof will be omitted.
The washing machine 301 according to the present em-
bodiment includes balancers 400 and 700 to alleviate
load unbalance caused during rotation of the rotating
basket 30.

[0148] Thebalancers400and 700 includethe balancer
400 provided at the front side of the rotating basket 30
and the balancer 700 provided at the rear side of the
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rotating basket 30.

[0149] Although the washing machine 301 of the
presentembodimentincludes both the front balancer 400
and the rear balancer 700, the embodiment is not limited
thereto, and the washing machine 301 may include any
one of the front balancer 400 and the rear balancer 700.
[0150] The front balancer 400 and the rear balancer
700 have symmetrical configurations. Hereinafter, only
the configuration of the front balancer 400 will be de-
scribed, and a description of the rear balancer 700 will
be omitted.

[0151] The balancer 400 is inserted into a balancer
mounting groove (32b, see FIG. 16) formed in a circum-
ferential rim of the front plate 32. Although not shown,
the balancer 400 inserted into the balancer mounting
groove 32b may be firmly coupled to the rotating basket
30 via fastening members, such as screws.

[0152] The balancer 400 includes a balancer housing
401 having an annular channel 402, and balancing mod-
ules 500 and 600 movably disposed in the annular chan-
nel 402 of the balancer housing 401 to alleviate load un-
balance caused during rotation of the rotating basket 30.
[0153] The balancer housing 401 may be formed by
coupling a first housing 410 and a second housing 420
to each other.

[0154] As well shown in FIG. 18, the first housing 410
may have an approximately U-shaped cross section.
That is, the first housing 410 may include an opening
411, an outer sidewall 412, an inner sidewall 414 ar-
ranged to face the outer sidewall 412 at a position closer
to a rotation axis (O, see FIG. 19) of the rotating basket
30 than the outer sidewall 412, and a connection wall
413 connecting the outer sidewall 412 and the inner side-
wall 414 to each other.

[0155] In this case, the connection wall 413 is located
closer to the center of the rotating basket 30 than the
opening 411. As such, in the case of the front balancer
400, the connection wall 413 of the first housing 410 is
located behind the opening 411. Of course, in the case
of the rear balancer 700, this configuration is reversed.
[0156] The outer sidewall 412 may receive pressure
from the balancing modules 500 and 600 by centrifugal
force during rotation of the rotating basket 30.

[0157] The second housing 420 may be inserted into
the opening 411 of the first housing 410 to define the
annular channel 402 along with the first housing 410. The
first housing 410 and the second housing 420 may be
thermally fused to each other.

[0158] As described above, the reason why the first
housing 410 having an approximately U-shaped form is
mounted to the rotating basket 30 such that the connec-
tion wall 413 thereof is located closer to the center of the
rotating basket 30 than the opening 411 is that this con-
figuration is more advantageous to increase an inner
space of the rotating basket 30 than in the reverse con-
figuration.

[0159] This is because a distance between the outer
sidewall 412 and the inner sidewall 414 may be gradually
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increased from the connection wall 413 toward the open-
ing 411 due to the nature of amold upon injection molding
of the first housing 410 having an approximately U-
shaped form.

[0160] Electrodes 810 and 820 are provided in a cir-
cumferential direction of the balancer housing 401 to
transmit power to the balancing modules 500 and 600
disposed in the annular channel 402 of the balancer
housing 401.

[0161] In this case, the electrodes 810 and 820 may
be arranged on an inner surface of the connection wall
413 of the first housing 410. This is because maximizing
a distance between the electrodes 810 and 820 and the
position sensor (23, see FIG. 15) mounted to the tub 20
to minimize interference therebetween may be advanta-
geous.

[0162] The balancing module 500 and the balancing
module 600 may be movably disposed in the annular
channel 402 of the balancer housing 401. Here, the mod-
ule 500 and the balancing module 600 have the same
configuration, and therefore in the following description,
only the balancing module 500 will be described, and a
description of the balancing module 600 will be omitted.
[0163] AsshowninFIG. 20, the balancing module 500
includes a metallic main plate 510. The main plate 510
includes a center plate 520 and a plurality of lateral plates
530 and 540 provided at both sides of the center plate
520.

[0164] The respective lateral plates 530 and 540 are
bent relative to the center plate 520 and have a prede-
termined angle with respect to the center plate 520.
[0165] The center plate 520 is provided with a drive
unit 521 to enable movement of the balancing module
500. The drive unit 521 includes a drive motor 522 to
generate power, and drive wheels 523 to be rotated by
power of the drive motor 522.

[0166] The lateral plates 530 and 540 are respectively
provided with mass bodies 531 and 541 to alleviate un-
balanced load of the rotating basket 30 and bearings 532
and 542 to prevent slip of the balancing module 500.
Although the bearings 532 and 542 are coupled to the
lateral plates 530 and 540 in the present embodiment,
the embodiment is not limited thereto, and the bearings
532 may be directly coupled to the mass bodies 531 and
541.

[0167] The lateral plate 530 may be provided with a
circuit board 533 to control driving of the balancing mod-
ule 500. The lateral plate 540 may be provided with a
position identifier 543 that interacts with the position sen-
sor 23 mounted to the tub 20.

[0168] The main plate 510 is elastically deformable
such that the angle between the center plate 520 and the
lateral plates 530 and 540 is variable. In particular, the
main plate 510 is elastically deformable by centrifugal
force caused during rotation of the rotating basket 30.
[0169] That is, the main plate 510 is elastically de-
formed such that the angle between the center plate 520
and the lateral plates 530 and 540 is increased by cen-
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trifugal force applied to the mass bodies 531 and 541 of
the lateral plates 530 and 540 during rotation of the ro-
tating basket 30. Then, when the rotating basket 30 stops
rotating and centrifugal force applied to the mass bodies
531 and 541 of the lateral plates 530 and 540 is elimi-
nated, the main plate 510 is elastically returned to an
original state thereof. Accordingly, as the shape of the
main plate 510 is changed according to a rate of rotation
of the rotating basket 30, the role of the bearings 532 and
542 provided at the lateral plates 530 and 540 varies.
[0170] More specifically, when the rotating basket 30
stops rotating or when the rotating basket 30 is rotated
atalow speed of about 50-500 RPM, low centrifugal force
is applied to the mass bodies 531 and 541. In this case,
the bearings 532 and 542 of the lateral plates 530 and
540 come into contact with the inner sidewall 414 of the
first housing 410 to apply and receive pressure to and
from the inner sidewall 414. In this way, the bearings 532
and 542 may prevent slip of the balancing module 500.
[0171] When the speed of the rotating basket 30 is
gradually increased and the rotating basket 30 is rotated
at a middle speed, centrifugal force applied to the mass
bodies 531 and 541 is increased. As such, the angle be-
tween the center plate 520 and the lateral plates 530 and
540 may be increased, which causes the bearing 532
and 542 to be spaced apart from the sidewall 414 of the
first housing 410.

[0172] When the speed of the rotating basket 30 is fur-
ther increased and the rotating basket 30 is rotated at a
high speed of about 1300 RPM, centrifugal force applied
to the mass bodies 530 and 540 is further increased. As
such, the angle between the center plate 520 and the
lateral plates 530 and 540 is further increased, which
causes the bearings 532 and 542 to come into contact
with the outer sidewall 412 of the first housing 410.
[0173] Thereby, load applied to the drive wheels 523
may be distributed over the bearings 532 and 542, and
the drive wheels 423 may be free of damage due to over-
load applied to the drive wheels 523 during high-speed
rotation of the rotating basket 30.

[0174] Standards of the main plate 510 and the mass
bodies 531 and 541 may be freely designed so long as
the above-described effects may be achieved, and are
not in any way limited.

[0175] In one example, assuming that a diameter ¢ of
the rotating basket 30 is in a range of 500~600mm, a
length of the main plate 510 (L1+L2+L3) may be in a
range of about 160~170mm. An angle 6 between the
center plate 520 and the lateral plate 530 may be in a
range of about 163~165 degrees when the rotating bas-
ket 30 stops. The sum of a mass of the mass body 531
and a mass of the mass body 541 of one balancing mod-
ule 500 may be in a range of about 400~500 grams.
[0176] As is apparent from the above description, it
may be possible to rapidly alleviate load unbalance of a
rotating basket through active movement of a balancer
module disposed within a balancer housing.

[0177] It may be possible to transmit power of an ex-
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ternal power source to the balancer module via a simpli-
fied configuration.

[0178] Although the embodiments of the present dis-
closure have been shown and described, it would be ap-
preciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles of the invention, the scope of which is defined
in the claims and their equivalents.

Claims

1. A balancing module configured to alleviate load un-
balance caused during rotation of a rotating basket,
the balancing module comprising:

a drive wheel arranged to enable movement of
the balancing module;

adrive motor configured to generate drive power
for driving of the drive wheel; and

a brush configured arranged to transmit electric
power of an external power source to the drive
motor.

2. The balancing module according to claim 1, further
comprising at least one gear configured to transmit
drive power of the drive motor to the drive wheel.

3. Thebalancing module according to claim 2, wherein
the at least one gear includes at least one of a worm
gear and a helical gear.

4. Thebalancing module according to any one of claims
1 to 3, further comprising a circuit board arranged to
actuate the drive unit.

5. Thebalancing module accordingto any one of claims
1 to 4, further comprising a main plate, and at least
one mass body provided at the main plate.

6. The balancing module according to claim 5, wherein
the main plate includes a center plate, and a first
lateral plate and a second lateral plate provided at
both sides of the center plate so as to be bentrelative
to the center plate, the first and second lateral plates
having a predetermined angle with respect to the
center plate.

7. Thebalancing module according to claim 6, wherein
the atleastone mass body provided at the firstlateral
plate and the second lateral plate.

8. The balancing module according to claim 6 or 7,
wherein the drive wheel and the drive motor are
mounted to the center plate.

9. Thebalancing module according to any one ofclaims
5to 8, wherein the balancing module further includes
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bearings mounted at both ends of the main plate.

10. Thebalancing module accordingto any one of claims
6 to 9, wherein the main plate is elastically deform-
able such that the angle between the center plate
and the lateral plates varies.

11. A washing machine comprising:

a rotating basket in which laundry is accommo-
dated, the rotating basket being configured to
be rotated upon receiving rotation power from a
drive source;

at least one balancer housing mounted to the
rotating basket, the balancer housing internally
having an annular channel; and

at least one balancing module according to any
one of claims 1 to 10.
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