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(54) WASHING MACHINE ACCESSORY, AND WASHING MACHINE

(57) A washing machine accessory comprises: a
housing including a flow path open at both ends; a filter
which covers the inlet and outlet of the flow path and
removes bubbles; a turbidity sensor formed on the flow
path; and a wireless communication module which trans-
mits information received from the turbidity sensor to an
external device,wherein the washing machine accessory
can accurately measure turbidity, thus making it possible
to accurately calculate the duration of a rinse cycle.
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Description

[Technical Field]

[0001] The present disclosure relates to a washing
machine accessory and a washing machine.

[Background]

[0002] Generally, a laundry treating apparatus may
include a washing machine, a dryer, a styler, and the
like, and the washing machine may have a drying func-
tion.
[0003] The washing machine may execute cycles in-
cluding a washing cycle, a rinsing cycle, and a dehydra-
tion cycle, and a washing time may be determined based
on an initial washing course and a weight of laundry put
into a drum. When an amount of laundry is too great or too
small compared to a standard amount of laundry, it may
affect the cycle time. In addition, when the laundry is wet,
the laundry is determined to be heavier than an actual
amount, so that there is a problem in that the cycle time is
set to be unnecessarily great.
[0004] A rinsing time may be determined based on an
initially measured amount of laundry, but may be in-
creased or decreased by measuring turbidity of washing
water. In this regard, there is a problem in that the wash-
ing time is increased because it is difficult to accurately
measure turbidity of detergent for general washing ma-
chines that produce too many bubbles.
[0005] In the dehydration cycle, the laundry is uni-
formly distributed inside the drum, and then the drum
is rotated at a high speed. In this regard, when the amount
of laundry is too small, the laundry is not uniformly dis-
tributed, so that a time for balancing the drum by evenly
distributing the laundry in the drum may be additionally
required.
[0006] As such, the washing time may be determined
by various factors and may be changed from an initial
scheduled washing time. However, when the washing
time is changed, that is, the washing is performed too
long than expected or is finished too early, a user has no
choice but to leave the laundry unattended. Therefore, it
is necessary to measure the accurate time initially and
prevent the unnecessary changes in the washing time
resulted from other factors at a time of subsequent ad-
justment.

[Summary]

[Technical Problem]

[0007] The present disclosure is to provide a washing
machine accessory capable of accurately predicting a
washing time.

[Technical Solutions]

[0008] Provided is a washing machine accessory in-
cluding a housing including a flow channel having both
ends open, each filter that covers each of an inlet and an
outlet of the flow channel and removes bubbles, a turbid-
ity sensor formed on the flow channel, and a wireless
communication module that transmits information re-
ceived from the turbidity sensor to an external device.
[0009] The washing machine accessory may further
include an elastic tube coupled to an inner side of each
filter and having an outer diameter corresponding to a
size of the flow channel, and the elastic tube may be fitted
into each of the inlet and the outlet of the flow channel to
fix each filter.
[0010] The turbidity sensor may include a light emitter
and a light receiver arranged to face each other on both
sides of one point of the flow channel.
[0011] The flow channel may include a first flow chan-
nel extending from the inlet, a second flow channel bent
from the first flow channel, and a third flow channel bent
from the second flow channel and connected to the outlet,
and the turbidity sensor may be located on the second
flow channel.
[0012] The first flow channel and the third flow channel
may be parallel to each other.
[0013] The washing machine accessory may further
include a piezo element that applies vibration to the flow
channel.
[0014] The washing machine accessory may further
include a contact-type humidity sensor exposed to an
outer surface of the housing, and when the humidity
sensor senses moisture, the wireless communication
module may transmit sensed humidity to the external
device.
[0015] The washing machine accessory may further
include a plurality of force sensors disposed on the
housing, and the wireless communication module may
transmit amounts of impact sensed by the force sensors
to the external device.
[0016] The he housing may have a cube shape having
six surfaces, and the force sensors may be located on at
least three of the surfaces.
[0017] The washing machine accessory may further
include a location information sensor including at least
one of a gyro sensor and an acceleration sensor dis-
posed in the housing, and the wireless communication
module may transmit motion information of the housing
obtained by the location information sensor to the ex-
ternal device.
[0018] The housing may have a cube shape having six
surfaces, and the washing machine accessory may
further include a wireless charging coil disposed on
one of the surfaces of the housing.
[0019] Provided is a washing machine including a ca-
binet forming an outer appearance of the washing ma-
chine, a drum rotatably disposed in the cabinet and
constructed to accommodate laundry therein, a driver
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that rotates the drum, a water supply that supplies water
into the drum, a wireless communication module that
transmits and receives a wireless signal, and a controller
that controls the driver, the water supply, and the wireless
communication module to perform a washing cycle, a
rinsing cycle, and a dehydration cycle, wherein the wire-
less communication module receives first turbidity infor-
mation provided by a washing machine accessory in-
serted into the drum, wherein a time of the rinsing cycle is
reset based on the first turbidity information.
[0020] The washing machine may further include a
turbidity sensor positioned in a lower portion of the cabi-
net, and the controller may, when a difference between
the first turbidity information received from the washing
machine accessory and second turbidity information
measured by the turbidity sensor is equal to or greater
than a reference value, perform one of cleaning of the
turbidity sensor and detergent change recommendation.
[0021] The wireless communication module may re-
ceive humidity of the laundry provided by the washing
machine accessory inserted into the drum, and the con-
troller may, when the humidity is equal to or greater than a
reference humidity, calculate a washing time by measur-
ing a weight of the laundry in the drum and a rotational
moment of inertia of the drum after performing a pre-
dehydration cycle.
[0022] The wireless communication module may re-
ceive an amount of impact provided by the washing
machine accessory inserted into the drum, and the con-
troller may calculate a washing time by determining that
an amount of laundry is small when the amount of impact
is equal to or greater than a first reference value, and
determining that the amount of laundry is great when the
amount of impact is equal to or smaller than a second
reference value.
[0023] The wireless communication module may re-
ceive motion information provided by the washing ma-
chine accessory inserted into the drum, and when the
motion information exhibits an atypical pattern, a hori-
zontality correction alarm of the washing machine may be
provided.

[Advantageous Effects]

[0024] According to the present disclosure, the turbid-
ity may be accurately measured using the washing ma-
chine accessory, so that the rinsing cycle time may be
accurately calculated.
[0025] In addition, the accurate amount of laundry may
be calculated as the washing machine accessory senses
the humidity, so that the washing time may be optimally
set.
[0026] In addition, the type of laundry may be sensed
via the amount of impact sensed by the washing machine
accessory, so that the cycle based on the laundry may be
selected and the washing may be performed.
[0027] In addition, as the inclination of the washing
machine is sensed via the movement of the washing

machine accessory and the user is guided to level the
washing machine, washing efficiency may be improved
and noise may be reduced.
[0028] Additional scope of applicability of the present
disclosure will become apparent from the detailed de-
scription below. However, because various changes and
modifications within the spirit and scope of the present
disclosure will be clearly understood by those skilled in
the art, it should be understood that the detailed descrip-
tion and specific embodiments such as preferred embo-
diments of the present disclosure are given only as ex-
amples.

[Brief Description of the Drawings]

[0029]

FIG. 1 shows a system having laundry treating ap-
paratuses of the present disclosure.
FIG. 2 shows structures of a laundry washing ma-
chine and a mini washing machine of a laundry
treating apparatus of the present disclosure.
FIG. 3 is a view illustrating a method for inserting a
washing machine accessory of the present disclo-
sure into a washing machine.
FIG. 4 is a cross-sectional perspective view illustrat-
ing a washing machine accessory of the present
disclosure.
FIG. 5 is a view illustrating an operation of a washing
machine accessory based on arrangement of a force
sensors and a volume of laundry.
FIG. 6 is a graph illustrating values sensed by a force
sensor of a washing machine accessory.
FIG. 7 is a graph visualizing a movement of a wash-
ing machine accessory measured by a location de-
tection sensor.
FIG. 8 is a graph showing a result of measurement
using a turbidity sensor disposed in a washing ma-
chine.
FIG. 9 is a cross-sectional view of a flow channel of a
housing of the present disclosure.
FIG. 10 is a view illustrating a washing process using
a washing machine accessory of the present disclo-
sure.
FIGS. 11 to 13 are views illustrating terminal screens
for providing a user with a state of a washing machine
during washing using a washing machine accessory
of the present disclosure and for performing control
of the washing machine via the external terminal.

[Best Mode]

[0030] Hereinafter, embodiments disclosed in the pre-
sent specification will be described in detail with refer-
ence to the accompanying drawings. In the present spe-
cification, even in different embodiments, the same and
similar reference numerals are assigned to the same and
similar components, and the description thereof is re-
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placed with the first description. As used herein, the
singular expression includes the plural expression un-
less the context clearly dictates otherwise. In addition, in
describing the embodiments disclosed herein, when it is
determined that a detailed description of a related known
technology may obscure the gist of the embodiments
disclosed herein, a detailed description thereof will be
omitted. In addition, the accompanying drawings are only
for easy understanding of the embodiments disclosed in
the present specification, and it should be noted that the
technical idea disclosed in the present specification is not
to be construed as being limited by the accompanying
drawings.
[0031] FIG. 1 shows a home appliance system and an
online system in which a laundry treating apparatus of the
present disclosure is disposed.
[0032] The laundry treating apparatus of the present
disclosure may include a laundry washing machine 10
that performs an arbitrary washing course or washing
option that performs a washing cycle for removing foreign
substances from laundry using water and detergent, and
a mini washing machine 60 that is disposed near or
beneath the laundry washing machine and performs
the arbitrary washing course or washing option that per-
forms the washing cycle for removing the foreign sub-
stances from the laundry using the water and the deter-
gent.
[0033] The laundry washing machine 10 may be of a
front load type in which the laundry is put into the laundry
washing machine 10 from a front face thereof, and the
mini washing machine 60 may be of a top load type in
which the laundry is put into the mini washing machine 60
from a top face thereof.
[0034] As shown, the mini washing machine 60 may be
disposed beneath the laundry washing machine 10 to
increase a vertical level of a laundry inlet of the laundry
washing machine 10. In this case, the mini washing
machine 60 may be of a drawer type of being extended
frontwards such that a laundry inlet thereof into which the
laundry is put is exposed.
[0035] In addition, the mini washing machine 60 may
be disposed on top of the laundry washing machine 10.
Accordingly, a user may easily access the mini washing
machine 60.
[0036] In one example, the laundry treating apparatus
of the present disclosure may include a laundry drying
apparatus 20 that performs an arbitrary drying course or
drying option that dries the laundry containing moisture
after the washing is completed in the laundry washing
machine 10 or the mini washing machine 60.
[0037] The user may arrange the laundry washing
machine 10 and the laundry drying apparatus 20 among
the laundry treating apparatus of the present disclosure
together in the room, and may include all of the compo-
nents of the laundry treating apparatus by additionally
including the mini washing machine 60.
[0038] Accordingly, the mini washing machine 60 may
wash laundry that has a relatively small volume and is

frequently washed, such as underwear and baby clothes.
In addition, the laundry washing machine 10 may wash
laundry that has a large volume and is infrequently
washed, such as jeans and quilts.
[0039] In one example, at least one of the laundry
washing machine 10, the laundry drying apparatus 20,
and the mini washing machine 60 may access an Internet
network via a router (AP) 30. At least one of the laundry
washing machine 10, the laundry drying apparatus 20,
and the mini washing machine 60 may have a commu-
nication module to connect to the router, and a server 50
provided by a producer who produced the laundry treat-
ing apparatus may recognize the laundry washing ma-
chine 10, the laundry drying apparatus 20, and the mini
washing machine 60 via port information of the router 30
and register and control the laundry washing machine 10,
the laundry drying apparatus 20, and the mini washing
machine 60.
[0040] When the user has an external terminal 40
equipped with a communication module, such as a
smartphone, the user may access the server 50 via the
Internet network with the external terminal 40 to control at
least one of the laundry washing machine 10, the laundry
drying apparatus 20, and the mini washing machine 60.
[0041] In addition, the user may register at least one of
the laundry washing machine 10, the laundry drying
apparatus 20, and the mini washing machine 60 to the
server 50 via the external terminal 40.
[0042] In addition, when there is notification informa-
tion or there is an update of the course or the option for at
least one of the laundry washing machine 10, the laundry
drying apparatus 20, and the mini washing machine 60,
the server 50 may notify the user with the external term-
inal 40.
[0043] In one example, the laundry washing machine
10, the laundry drying apparatus 20, and the mini wash-
ing machine 60 may be configured to be in communica-
tion with each other.
[0044] One of the laundry washing machine 10, the
laundry drying apparatus 20, and the mini washing ma-
chine 60 may be configured to be in communication with
the other two via the router 30 and the server 50. To this
end, eachof the laundry washing machine 10, the laundry
drying apparatus 20, and the mini washing machine 60
may include the communication module such as WIFI.
[0045] In addition, the laundry washing machine 10,
the laundry drying apparatus 20, and the mini washing
machine 60 may be configured to be in communication
with each other without via the server 50. For example,
the laundry washing machine 10, the laundry drying
apparatus 20, and the mini washing machine 60 may
be configured to be in communication with each other via
a Bluetooth communication module.
[0046] The laundry washing machine 10, the laundry
drying apparatus 20, and the mini washing machine 60
may be configured to be in communication with each
other to share the states thereof with each other and to
display each other’s states.
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[0047] For example, the user may identify the states of
the laundry drying apparatus 20 and the mini washing
machine 60 via the laundry washing machine 10. There-
fore, even when the laundry drying apparatus 20 and the
mini washing machine 60 are disposed to be spaced
apart from the laundry washing machine 10 or are dis-
posed at positions where the laundry drying apparatus 20
and the mini washing machine 60 are not visible when the
user looks at the laundry washing machine 10, the user
may display the states of the laundry drying apparatus 20
and the mini washing machine 60 via the laundry washing
machine 10.
[0048] The laundry washing machine 10, the laundry
drying apparatus 20, and the mini washing machine 60
may be configured to share names of a course or option
thereof, a selected state of the course or option thereof, a
executed state of the course or option thereof, a comple-
tion state of the course or option thereof, and an error or
notification state thereof with each other or display each
other’s names and states of the courses or options and
error or notification states.
[0049] In addition, one of the laundry washing machine
10, the laundry drying apparatus 20, and the mini wash-
ing machine 60 may be configured to manipulate the
other two with a manipulation portion thereof for receiving
a command.
[0050] The laundry washing machine 10, the laundry
drying apparatus 20, and the mini washing machine 60
may transmit and receive control commands to and from
each other via the respective communication modules
thereof or the server 50.
[0051] Accordingly, even when the laundry washing
machine 10, the laundry drying apparatus 20, and the
mini washing machine 60 are spaced apart from each
other, the user may control another device with one
device, thereby improving convenience.
[0052] FIG. 2 shows an embodiment of internal struc-
tures of the laundry washing machine 10 and the mini
washing machine 60.
[0053] Unlike the drawing, the laundry washing ma-
chine 10 and the mini washing machine 60 may be
independently constructed to be separated from each
other.
[0054] The laundry washing machine 10 may include a
cabinet 1 that forms an appearance of the laundry wash-
ing machine, a tub 2 that is accommodated in the cabinet
1 and stores water therein, a drum 3 that is rotatably
disposed in the tub 2 and stores water therein, a driver 32
that is coupled to the tub 2 to rotate the drum 3, a water
supply 23 that is constructed to supply water to the tub 2,
and a drainage 25 constructed to drain water of the tub 2.
[0055] Each of the tub 2 and the drum 3 may have the
laundry inlet for putting the laundry into the laundry
washing machine in a front face thereof, and the cabinet
1 may further include a door 132 for opening and closing
the laundry inlet.
[0056] The driver 32 may include a stator 321 coupled
to a rear face of the tub 2, a rotor 322 rotated by the stator

321, and a rotation shaft 323 coupled to the rotor 322 to
rotate the drum 3.
[0057] The water supply 23 may include a water supply
pipe 231 that allows an external water supply source and
the tub 2 to be in communication with each other, and a
water supply valve 232 that opens and closes the water
supply pipe 231.
[0058] In one example, the water supply 23 may further
include a detergent box that is able to be extended
forwardly of the cabinet 1 and is constructed to put
detergent into the tub 2, and the water supply pipe 231
may be in communication with the detergent box.
[0059] The drainage 25 may include a drain pipe 251
disposed below the tub 2, and a drain pump 252 coupled
to the drain pipe 252 to provide power for discharging
water.
[0060] The laundry washing machine 10 may further
include a support 22 that supports the tub 2 to the cabinet
1, and a heater H1 that heats water inside the tub 2.
[0061] In addition, the laundry washing machine 10
may further include a hot air supply Ha constructed to
supply hot air to the tub 2.
[0062] In one example, the laundry washing machine
10 may include a control panel P or a washing controller
that receives a command for displaying or controlling the
state of the laundry washing machine 10. The control
panel P may be disposed coupled to the cabinet 1.
[0063] In addition, the control panel P may operate at
least one of the driver 32, the water supply valve 232, the
drain pump 252, the heater H1, and the hot air supply Ha
to perform the arbitrary washing course and washing
option for removing the foreign substances from the
laundry. The washing course and the washing option
may be composed of a series of control methods capable
of performing all of a washing cycle, a rinsing cycle, and a
dehydration cycle.
[0064] The mini washing machine 60 may include a
mini cabinet 1C that forms an appearance of the mini
cabinet, a mini tub 2C that is accommodated in the mini
cabinet 1C and stores water therein, a mini drum 3C that
is rotatably disposed in the mini tub 2C and stores water
therein, a mini driver 32C that is coupled to the mini tub 2C
to rotate the mini drum 3C, a mini water supply 23C
constructed to supply water to the mini tub 2C, and a
mini drainage 25C constructed to drain water of the mini
tub 2C.
[0065] The mini cabinet 1C may be disposed beneath
the cabinet 1 to support the cabinet 1. It is not excluded
that the mini cabinet is placed on top of the cabinet 1.
[0066] The mini cabinet may be formed integrally with
the cabinet 1.
[0067] Each of the mini tub 2C and the mini drum 3C
may have the laundry inlet for putting the laundry into the
mini washing machine in a top face thereof, and the mini
laundry cabinet 1C may further include a mini door 132C
for opening and closing the laundry inlet.
[0068] The mini driver 32C may include a mini stator
321C coupled to a bottom face of the mini tub 2C, a mini
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rotor 322C rotated by the mini stator 321C, and a mini
rotation shaft 323C coupled to the mini rotor 322C to
rotate the mini drum 3C.
[0069] The mini water supply 23C may include a mini
water supply pipe 231C that allows the external water
source and the mini tub 2C to be in communication with
each other, and a mini water supply valve 232C that
opens and closes the mini water supply pipe 231C.
[0070] In one example, the mini water supply 23C may
further include a mini detergent box that is able to be
extended forwardly of the cabinet 1 and is constructed to
put the detergent into the mini tub 2C, and the mini water
supply pipe 231C may be in communication with the
detergent box.
[0071] The mini drainage 25C may include a mini drain
pipe 251C disposed below the mini tub 2C, and a mini
drain pump 252C coupled to the mini drain pipe 252C to
provide power for discharging water.
[0072] The mini washing machine 60 may further in-
clude a mini support 22C that supports the mini tub 2C to
the mini cabinet 1C, and a mini heater H2 that heats water
inside the mini tub 2C.
[0073] In addition, the mini washing machine 60 may
further include a hot air supply Hb constructed to supply
hot air to the mini tub 2C.
[0074] In one example, the mini washing machine 60
may include a mini control panel PC or a mini controller
that receives a command for displaying or controlling the
state of the mini washing machine 60. The mini control
panel PC may be disposed coupled to the mini cabinet
1C.
[0075] In addition, the mini control panel PC may op-
erate at least one of the mini driver 32C, the mini water
supply valve 232C, the mini drain pump 252C, the mini
heater H2, and the mini hot air supply HaC to perform the
arbitrary washing course and washing option for remov-
ing the foreign substances from the laundry. The washing
course and the washing option may be composed of a
series of control methods capable of performing all of the
washing cycle, the rinsing cycle, and the dehydration
cycle.
[0076] The mini washing machine 60 may further in-
clude a drawer D that is able to be extended forwardly of
the mini cabinet 1c and accommodates the mini tub 2c
therein. The drawer D may include a front cover DC at a
front face thereof to open and close an entrance through
which the drawer D is extended from the mini cabinet 1C.
[0077] The mini control panel PC may be disposed on
the front cover DC.
[0078] The washing machine 10 may execute cycles
categorized into a washing cycle for removing contami-
nants from laundry using water mixed with detergent, a
rinsing cycle for removing the contaminants and the
detergent removed from the laundry by inputting clean
water into the drum 3, and a dehydration cycle for remov-
ing water from the laundry by a physical force.
[0079] A drying cycle for applying hot air may be further
included. When a heater is omitted in the washing ma-

chine 10, the drying cycle may not be able to be per-
formed, and the drying cycle may be performed via a
separate dryer.
[0080] The washing machine 10 with the drum 3
senses a weight and a moment of inertia of the laundry
before starting the washing cycle after putting the laundry
into the drum 3 inside a cabinet. The weight of the laundry
may be measured using a scale equipped in the drum 3.
[0081] However, depending on a type of laundry, even
with the same weight, there may be laundry with a great
moment of inertia, or the moment of inertia may appear
small when the laundry is full in the drum 3 without leaning
to one side because of a great volume like a blanket.
[0082] Because the moment of inertia plays an impor-
tant role in determining a washing force, the weight of the
laundry and the moment of inertia may be sensed to
derive optimal RPM of the drum 3 and washing time.
[0083] However, there is a problem in that it is difficult to
accurately set the washing time when an appropriate
amount of laundry is not injected or appropriate detergent
is not used.
[0084] For example, when the amount of laundry is too
small to generate a centrifugal force of the drum 3, there is
a problem in that a time taken to rotate the drum 3 before
the washing cycle or the dehydration cycle to balance the
laundry is increased.
[0085] In addition, when the laundry is wet, the weight
is recognized to be greater than an actual amount of the
laundry, so that the washing time is set to be great at an
early stage. Therefore, when the washing time is not
reduced later, the washing is performed for an unneces-
sarily great time, thereby damaging cloth of the laundry.
[0086] In addition, when detergent that produces too
many bubbles is used, turbidity sensed by a turbidity
sensor 611 in the washing machine 10 may be inaccu-
rately measured by the bubbles, and thus the rinsing time
may be increased. To remove the bubbles, the washing
time is increased, so that appropriate detergent should
be used, but it is difficult for the user to know this.
[0087] Because a sensor equipped in the washing
machine 10 itself is located outside the drum 3, it is
difficult to accurately sense a situation inside the drum
3. Accordingly, the present disclosure provides a wash-
ing machine accessory 600 inserted into the drum 3 to
sense the situation inside the drum 3 and perform an
optimized washing cycle based on the sensed situation.
[0088] FIG. 3 is a view illustrating a method for inserting
the washing machine accessory 600 of the present dis-
closure into the washing machine 10. The washing ma-
chine accessory 600 of the present disclosure is posi-
tioned inside the drum 3 together with the laundry by
being inserted to inside 135 of the drum 3 as a door 132 of
the washing machine 10 is opened. Because the acces-
sory 600 is located inside the drum 3 and is able to be in
direct contact with the laundry, the accessory 600 may
measure a more accurate value than other sensors lo-
cated inside a cabinet 2 of the washing machine 10.
[0089] The ball washing machine accessory inserted
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into the drum 3 of the washing machine 10 may have a
spherical shape to rotate together with the rotation of the
drum 3 and minimize friction with the fabric. Alternatively,
in consideration of convenience of charging, placement
of a force sensor 623, and the like, the housing 610 may
be formed in a cube shape as shown in FIG. 3. However,
to minimize the friction with the laundry, a corner thereof
may have a curved surface.
[0090] The washing machine accessory 600 may pre-
vent the laundry from tangling with each other when
rotating in the drum 3, tap the fabric, and create a space
between the laundry to increase a washing effect.
[0091] In particular, the washing machine accessory
600 of the present disclosure may collect humidity, an
impact amount, movement information, and the like in-
side the drum 3 and provide the collected information to
the washing machine 10, thereby solving the problem
that the cycle time of the washing machine 10 is inaccu-
rate. Using the information collected by the washing
machine accessory 600, the washing machine 10 may
identify a state of the laundry, provide accurate time
information to the user, and set a cycle time appropriate
for the laundry and select an appropriate washing meth-
od therefor.
[0092] FIG. 4 is a cross-sectional perspective view
illustrating the washing machine accessory 600 of the
present disclosure. The washing machine accessory 600
of the present disclosure may include a housing 610 in
which a plurality of sensors are mounted, and the
mounted sensors may include a humidity sensor 622,
the turbidity sensor 611, the force sensor 623, a location
information sensor 624 such as a gyro sensor, and the
like.
[0093] A battery (not shown) may be included to supply
power to the sensor. Because a charging terminal for
charging the battery has a waterproof problem, the char-
ging terminal may be omitted and wireless charging may
be performed via a wireless charging coil 631.
[0094] In addition, a wireless communication module
(not shown) for wireless communication with the washing
machine 10 may be included to transmit the information
collected by the sensor to the washing machine 10.
[0095] The housing 610 may have the cube shape as
shown in FIG. 3. The housing 610 may be formed in a
circular shape, but the cube shape is better for mounting
the components inside. Further, the housing 610 needs
to have a flat surface for the wireless charging coil 631 for
the wireless charging to be in contact with a wireless
charging device.
[0096] In addition, the housing 610 may be formed in a
hexahedral shape such that the force sensor 623 may
accurately identify an impact direction, and may arrange
the force sensors 623 on three surfaces. Even when the
housing 610 has the cube shape, the corner thereof may
be formed as the curved surface such that the laundry is
not damaged.
[0097] The housing 610 may include an elastic materi-
al such as rubber or silicon because noise may be gen-

erated by colliding with the drum 3.
[0098] As shown in FIG. 3, when the washing machine
accessory 600 is put into the drum 3 together with the
laundry, the washing machine 10 rotates the drum 3 to
measure the weight of the laundry before the washing
and to measure the moment of inertia.
[0099] In this regard, when the wet laundry is inserted,
the weight is measured to be greater than the actual
amount, so that the accurate amount of laundry may
not be identified and the washing time may be increased.
To sense whether the laundry is wet, the washing ma-
chine accessory 600 of the present disclosure may in-
clude the humidity sensor 622 exposed to an outer sur-
face of the housing 610.
[0100] The humidity sensor 622 includes two electro-
des 6221, and when moisture comes into contact with the
electrodes, a current flows between the pair of electrodes
6221. Because the washing machine accessory 600 is
put into the drum 3 and directly comes into contact with
the laundry, when the laundry is wet, the current may flow
through the pair of electrodes 6221 and this may be
sensed by the humidity sensor 622.
[0101] In other words, because it is the wet laundry, the
weight thereof is greater than the actual amount. There-
fore, the dehydration cycle may be performed for about 1
minute to accurately measure the weight. Thereafter, the
weight may be measured again to measure the accurate
amount of laundry. Alternatively, the washing time may be
set based on an amount of laundry smaller than the
measured weight in consideration of the wetness.
[0102] Furthermore, to go beyond measuring the
amount of laundry solely based on the weight, the force
sensor 623 may be equipped to measure a volume as
well. The force sensor 623 generates an electrical signal
when a pressure is applied thereto. When colliding with
the drum 3, the force sensor 623 may be pressed to
generate the signal.
[0103] FIG. 5 is a view illustrating an operation of the
washing machine accessory 600 based on arrangement
of the force sensors 623 and the volume of the laundry. As
shown in (a) in FIG. 5, the force sensors 623 may be
disposed on the three surfaces of the cube-shaped hous-
ing. The present disclosure may not be necessarily lim-
ited thereto, and only one force sensor 623 may be
equipped. However, the plurality of force sensors 623
directed in different directions may be included to mea-
sure an accurate amount of impact.
[0104] FIG. 6 is a graph illustrating values sensed by
the force sensor 623 of the washing machine accessory
600.
[0105] When the amount of laundry is small as shown
in (a) in FIG. 5, the number of times the force sensor 623
of the washing machine accessory 600 collides with the
drum 3 increases, so that a great impact may be sensed
as shown in (a) in FIG. 6. In this case, the washing
machine 10 may determine that the amount of laundry
inside the drum 3 is small or the volume thereof is small.
[0106] In this regard, the user may be guided to insert
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more laundry because the amount of laundry is too small,
and a dehydration cycle time may be set in consideration
of the fact that it takes more time for balancing during the
dehydration. However, because the amount of laundry is
small, the washing cycle time may be set small.
[0107] In one example, as shown in (c) in FIG. 5, in
case of the laundry having the great volume such as the
blanket, the amount of impact sensed by the force sensor
623 is small as shown in (b) in FIG. 6. Considering that the
laundry with the great volume consumes a lot of water,
the rinsing cycle time may be increased and a dehydra-
tion intensity may be increased. A washing mode may be
changed to a blanket washing mode.
[0108] A location detection sensor 624 that senses a
change in a location of the washing machine accessory
600, such as the gyro sensor or an acceleration sensor,
may be further included. The location detection sensor
624 may sense a movement of the washing machine
accessory 600 in the drum 3.
[0109] FIG. 7 is a graph visualizing the movement of
the washing machine accessory 600 measured by the
location detection sensor 624. When the washing ma-
chine accessory 600 moves while having a uniform pat-
tern as shown in (a) in FIG. 7, it means that the washing
machine 10 maintains a stable level, and the laundry is
evenly distributed in the drum 3.
[0110] However, as shown in (b) in FIG. 7, when the
movement of the washing machine accessory 600 ex-
hibits a pattern of flowing down in one direction, it indi-
cates that the washing machine 10 is not balanced, so
that the washing machine 10 needs to be leveled. There-
fore, an inclined direction of the washing machine may be
sensed, and the user may be guided to level the washing
machine. In addition, a degree of inclination may be
sensed to suggest a rotation direction and the number
of rotations of a leveling leg on the floor to the user (see
FIG. 13).
[0111] FIG. 8 is a graph showing a result of measure-
ment using a turbidity sensor disposed in the washing
machine 10. Points on the graph have a very wide range
of values measured by the turbidity sensor. Consistent
appearance of the values equal to or higher than a certain
level 200 at a lower portion of the graph reflects contam-
ination levels of actual washing water. However, the
reason for appearance of values in a higher and wider
range is that bubbles have entered the turbidity sensor
and thus accurate turbidity is not able to be measured.
[0112] As the number of rinses increases, the bubbles
decrease, the turbidity is lowered, and washing water
becomes clearer, but it is difficult to accurately measure
the turbidity because of the bubbles. In addition, when the
turbidity sensor is located in a lower portion of the wash-
ing machine 10 and used for a long period of time, it is
difficult for the turbidity sensor to exhibit the function
thereof as contaminants such as water scale are at-
tached thereto.
[0113] Accordingly, the washing machine accessory
600 of the present disclosure may include the turbidity

sensor 611 by itself to accurately measure a degree of
contamination of washing water without being affected by
the bubbles. FIG. 9 is a cross-sectional view of a flow
channel 611 of the housing 610 of the present disclosure.
[0114] The washing machine accessory 600 may in-
clude the flow channel611 extending through the housing
610 and may include the turbidity sensor 611 disposed on
the flow channel 611. One side and the other side of the
flow channel 611 are connected to the outside of the
housing 610, and washing water in the outside, that is,
in the drum 3, may be introduced and pass through the
flow channel 611.
[0115] The flow channel 611 may have an inlet 612 and
an outlet located in different directions, and may be
composed of a first flow channel 6111 extending vertically
from the inlet 612, a second flow channel 6112 bent from
the first flow channel 6111, and a third flow channel 6113
bent again from the second flow channel 6112 and ex-
tending to the outlet.
[0116] The inlet 612 and the outlet of the flow channel
611 are not necessarily distinguished from each other.
One end of the flow channel 611 may be the inlet 612 into
which washing water is introduced or the outlet.
[0117] The first flow channel 6111 and the third flow
channel 6113 may be arranged parallel to each other, and
the second flow channel 6112 may be bent from the first
flow channel 6111 to lower a flow rate of washing water
introduced from the inlet 612. When washing water flows
too fast in the flow channel 611, it is difficult to measure
the turbidity of washing water.
[0118] The second flow channel 6112 may be con-
structed to have an angle of about 90° with respect to
the first flow channel 6111. When the angle is too great,
the flow rate may be too great, the angle may be too small,
and a U-shaped section may be formed on the flow
channel 611.
[0119] Because there is a problem in that washing
water accumulates in the U-shaped bent portion, as
shown in FIG. 9, the first flow channel 6111 may be
constructed to have the angle of about 90° with the
second flow channel 6112, and the second flow channel
6112 and the third flow channel 6113 may also be con-
structed to have an angle of about 90° therebetween. The
bent portion on the flow channel 611 may be constructed
to be curved such that washing water flows smoothly
without impact.
[0120] A piezo element 627 that applies shaking to the
flow channel 611 may be added such that washing water
passes through the flow channel 611 without accumulat-
ing. When an electrical signal is applied, vibration may be
applied to promote the flow of washing water in the flow
channel 611.
[0121] In the present embodiment, the piezo element
627 is located at the outlet 612, but the location thereof
may not be limited thereto. The piezo element 627 may
be disposed in consideration of arrangement of the tur-
bidity sensor 611 and other sensors, and may include a
plurality of piezo elements.
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[0122] The turbidity sensor 611 located on the flow
channel 611 may measure the turbidity of washing water
introduced via the flow channel 611. As illustrated in FIG.
9, the turbidity sensor 611 may be located at the same
distance from both ends of the flow channel 611, and a
light emitter 611a and a light receiver 611b may be dis-
posed on both sides in a direction perpendicular to the
extending direction of the flow channel 611.
[0123] The light emitter 611a may include an LED
module, and the light receiver 611b may include a photo-
diode. The light emitter 611a and the light receiver 611b
are located inside the housing 610, but are exposed to
moisture via the flow channel 611, so that they may be
covered with a transparent waterproof cap. The rinsing
cycle time may be set by measuring the degree of con-
tamination of washing water using a degree to which light
emitted from the light emitter 611a is received by the light
receiver 611b.
[0124] To remove the bubbles of washing water intro-
duced into the flow channel 611, the inlet 612 and the
outlet of the flow channel 611 may include mesh-shaped
filters 615 through which the bubbles do not pass. The
bubbles may be removed from washing water that has
passed through the filter 615, so that the degree of
contamination of washing water may be accurately mea-
sured. A cylindrical elastic tube 616 coupled to an inner
surface of the filter 615 may be included to fix the filter 615
to the flow channel 611.
[0125] The turbidity sensor 611 of the washing ma-
chine accessory 600 may sense the degree of contam-
ination of washing water by measuring the turbidity of
washing water from which the bubbles are removed, and
may adjust the rinsing cycle time.
[0126] The turbidity sensor disposed in the washing
machine 10 itself is not able to accurately measure the
degree of contamination of washing water because of the
bubbles, but because not only the contaminants but also
the bubbles need to be removed via the rinsing cycle, the
value of the turbidity sensor of the washing machine 10
itself may also be used in determining the rinsing cycle
time.
[0127] When a difference between the values of the
turbidity sensor of the washing machine 10 and the
turbidity sensor 611 of the washing machine accessory
600 is too great even after the rinsing cycle is repeated a
plurality of times, it may be determined that there are a lot
of bubbles, and it may be suggested to the user to use
detergent that generates fewer bubbles.
[0128] Alternatively, it may be considered that the tur-
bidity sensor of the washing machine 10 is contaminated,
and the user may be guided to wash the turbidity sensor
(see FIG. 12).
[0129] FIG. 10 is a view illustrating a washing process
using the washing machine accessory 600 of the present
disclosure. A control method using information received
from the washing machine accessory 600 is added to the
process of washing without the washing machine acces-
sory 600. A step with a color in the flowchart is related to

the control method using the information collected from
the washing machine accessory 600.
[0130] First, the weight and the moment of inertia of the
laundry for setting the washing time are calculated by
rotating a washing tub (S111). In this regard, when moist-
ure is sensed (S113) by the sensor of the washing ma-
chine 10, it may be determined that the laundry is wet, and
the dehydration cycle (rough dehydration) may be per-
formed for the accurate weight measurement (S115).
[0131] The rough dehydration may be performed for a
predetermined time or may be performed in proportion to
the sensed weight. Because it is to reduce a weight error
and not to increase the washing time, it is not necessary
to completely dehydrate the laundry, so that the dehy-
dration time does not need to be great. Therefore, in the
present embodiment, it is set to 1 minute.
[0132] In this regard, when the moisture measurement
is performed again and the humidity does not fall to a
predetermined level or lower, the rough dehydration may
be performed again. However, so as not to increase the
washing time, the weight and the moment of inertia may
be calculated immediately without performing the addi-
tional rough dehydration (S117 and S119).
[0133] The washing cycle time, the rinsing cycle time,
and the dehydration cycle time may be set based on the
measured weight and moment of inertia. In a future
washing process, the time may be adjusted based on
the turbidity of washing water, a material of the laundry,
and the like.
[0134] When the weight of the laundry and the moment
of inertia of the drum 3 are completely calculated, the
washing cycle is started (S121). The washing cycle is a
process of removing the contaminants by rotating the
drum 3 after a certain amount of water and detergent are
injected to induce the friction of the laundry. Unlike the
dehydration cycle, the drum 3 rotates while changing a
rotation direction and a rotation speed thereof is not too
high.
[0135] In this regard, the washing machine accessory
600 positioned inside the drum 3 moves inside the drum
3, and rolls or falls inside the drum 3 when the amount of
laundry is small or the volume of the laundry is small. At
this time, the washing machine accessory 600 is sub-
jected to a great impact.
[0136] In one example, because the laundry is soft in a
case of winter clothes or the blanket containing cotton,
the impact amount of the washing machine accessory
600 may be small and a moving distance thereof may
also be small.
[0137] The amount of impact applied to the washing
machine accessory 600 may be sensed (S123) using the
force sensor 623 to extract characteristics of the laundry.
For example, when the amount of impact is too small
even though it is not in the blanket washing mode, the
washing time may be adjusted by changing the washing
mode to the blanket washing mode (S125).
[0138] Alternatively, when the amount of impact is
great, it may be determined that the laundry is thin or
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the amount of laundry is small, and the washing time and
pattern may be adjusted. In addition, the movement of the
washing machine accessory 600 based on the laundry
may be extracted by integrating the information obtained
by the location sensor such as the acceleration sensor or
the gyro sensor described above.
[0139] When the pattern of the force sensor 623 is
learned using artificial intelligence, the material and the
amount of the laundry may be identified only by inserting
the washing machine accessory 600, and the optimal
washing time and washing method may be set.
[0140] In particular, the washing machine accessory
600 according to the present disclosure includes the
plurality of force sensors 623, so that an accurate move-
ment pattern of the washing machine accessory 600 may
be obtained by integrating amounts of impact of the
respective force sensors 623.
[0141] When the washing cycle is terminated, the rin-
sing cycle is performed (S131). The rinsing cycle is a
cycle of removing the contaminants attached to the
laundry and the detergent by injecting clean water into
the drum 3, and is able to be performed a plurality of
times.
[0142] In general, the rinsing cycle is performed a
predetermined number of times or for a predetermined
time based on the selected washing cycle, but when the
degree of contamination sensed by the turbidity sensor
611 is not lowered to a reference value or lower (S133 and
S135), the rinsing time and the number of rinsing cycles
may be increased (S137).
[0143] In this regard, because the value obtained by
the turbidity sensor of the washing machine 10 itself may
be the inaccurate value because of the bubbles, the
degree of contamination of washing water may be accu-
rately derived based on the information extracted from
the washing machine accessory 600.
[0144] When the value of the turbidity sensor 611 is
equal to or greater than a specific turbidity, the washing
time may be readjusted by adding the rinsing time, and an
amount of bubbles may also be measured using the value
of the turbidity sensor 611 of the washing machine 10
itself. However, as described above, when the turbidity
sensor of the washing machine 10 itself is contaminated
and the accurate value is not able to be extracted, only the
value of the turbidity sensor 611 of the washing machine
accessory 600 may be used.
[0145] When the error between the value of the turbid-
ity sensor 611 of the washing machine accessory 600 and
the value of the turbidity sensor of the washing machine
10 is great, it may be determined that the turbidity sensor
of the washing machine 10 is contaminated, and the user
may be guided to wash the turbidity sensor.
[0146] When the turbidity is lowered to the reference
value or lower, the rinsing cycle may be terminated and
the dehydration cycle may be performed (S141). During
the dehydration cycle, the washing time may be adjusted
until a moisture level equal to or lower than a certain level
is sensed using the humidity sensor 622 of the washing

machine accessory 600.
[0147] FIGS. 11 to 13 are views illustrating terminal
screens for providing the user with a state of the washing
machine 10 during the washing using the washing ma-
chine accessory 600 of the present disclosure and for
performing control of the washing machine 10 via the
external terminal.
[0148] When the washing machine accessory 600 is
put into the drum 3, the washing machine 10 may be
connected to the accessory via short-range wireless
communication such as Bluetooth or Wi-Fi, and may
receive information on the washing machine accessory
600.
[0149] By transmitting such information to the terminal
connected to the washing machine 10, the terminal may
create or activate an icon ① of the washing machine
accessory 600 on the screen as shown in (a) in FIG. 11.
When the icon is selected, the information collected by
the washing machine accessory 600 may be checked as
shown in (b) in FIG. 11. Alternatively, the washing ma-
chine accessory 600 may be indirect communication with
the terminal to transmit the information thereto.
[0150] The washing machine accessory 600 may dis-
play and provide a progress rate and a remaining time of
the washing cycle②. Awashing force③may be provided
based on the amount of impact sensed by the force
sensor 623. As the amount of impact sensed by the force
sensor 623 of the washing machine accessory 600 in-
creases, the effect of causing the friction between the
laundry and water is great, and thus the washing force is
excellent. Based on this, the washing force may be
numerically displayed. A rotation speed of the motor
and the amount of impact of the force sensor 623 may
be proportional, but as a use period increases, an RPM
value of the motor of the washing machine 10 may
decrease, so that the RPM value may be adjusted for
increasing the washing force based on the value of the
force sensor 623 of the washing machine accessory 600.
[0151] The degree of contamination of washing water
measured using the turbidity sensor 611 may be provided
④. In the drawing, only the value measured by the
washing machine accessory 600 is displayed as the
degree of contamination of washing water, but value of
the turbidity sensor of the washing machine 10 may also
be provided together.
[0152] FIG. 12 illustrates screens for providing addi-
tional information to the user by comparing the degrees of
contamination of washing water measured by the turbid-
ity sensor 611 of the washing machine accessory 600 and
the turbidity sensor of the washing machine 10 with each
other. As shown in (a), whether the amount of bubbles is
appropriate or whether the turbidity sensor of the wash-
ing machine 10 is contaminated may be determined by
comparing the values of the two turbidity sensors with
each other.
[0153] As shown in (b), information on the detergent
dedicated for the drum 3 may be provided to the user to
induce the user to use the detergent suitable for the
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washing machine 10. A button may be displayed to
directly connect to a shopping mall for purchasing.
[0154] As shown in (c), it may be determined that the
turbidity sensor of the washing machine 10 is contami-
nated, and the turbidity sensor inside the washing ma-
chine 10 may be washed. In a case of the washing
machine 10 not equipped with the washing function of
the turbidity sensor, the washing machine 10 may be
controlled to update firmware to intensively supply wash-
ing water around the turbidity sensor and rotate the drum
3 to induce friction.
[0155] As shown in (b) in FIG. 11, whether the laundry
is wet may be determined before the washing is per-
formed and the determination result may be provided to
the user ⑤, and whether the washing machine 10 is
horizontal may be provided via the location detection
sensor 624 to the user⑥.
[0156] FIG. 13 illustrates screens of a terminal for
guiding to correct eccentricity by measuring the horizon-
tality of the washing machine 10. As shown in (a) in FIG.
13, the movement of the washing machine accessory
600 may be visually provided and a method for solving
such problem may be guided.
[0157] As shown in (b), information on a method for
manipulating the leveling leg on the floor to level the
washing machine 10 may be specifically provided.
[0158] According to the present disclosure, the turbid-
ity may be accurately measured using the washing ma-
chine accessory 600, so that the rinsing cycle time may
be accurately calculated.
[0159] In addition, the accurate amount of laundry may
be calculated as the washing machine accessory 600
senses the humidity, so that the washing time may be
optimally set.
[0160] In addition, the type of laundry may be sensed
via the amount of impact sensed by the washing machine
accessory 600, so that the cycle based on the laundry
may be selected and the washing may be performed.
[0161] In addition, as the inclination of the washing
machine 10 is sensed via the movement of the washing
machine accessory 600 and the user is guided to level the
washing machine 10, washing efficiency may be im-
proved and noise may be reduced.
[0162] The above detailed description should not be
construed as limiting in all respects but should be con-
sidered as illustrative. The scope of the present disclo-
sure should be determined by a reasonable interpretation
of the appended claims, and all changes within the
equivalent scope of the present disclosure are included
in the scope of the present disclosure.

Claims

1. A washing machine accessory comprising:

a housing including a flow channel having both
ends open;

each filter covering each of an inlet and an outlet
of the flow channel and configured to remove
bubbles;
a turbidity sensor formed on the flow channel;
and
a wireless communication module configured to
transmit information received from the turbidity
sensor to an external device.

2. The washing machine accessory of claim 1, further
comprising an elastic tube coupled to an inner side of
each filter and having an outer diameter correspond-
ing to a size of the flow channel,
wherein the elastic tube is fitted into each of the inlet
and the outlet of the flow channel to fix each filter.

3. The washing machine accessory of claim 1, wherein
the turbidity sensor includes a light emitter and a light
receiver arranged to face each other on both sides of
one point of the flow channel.

4. The washing machine accessory of claim 1, wherein
the flow channel includes:

a first flow channel extending from the inlet;
a second flow channel bent from the first flow
channel; and
a third flow channel bent from the second flow
channel and connected to the outlet,
wherein the turbidity sensor is located on the
second flow channel.

5. The washing machine accessory of claim 4, wherein
the first flow channel and the third flow channel are
parallel to each other.

6. The washing machine accessory of claim 1, further
comprising a piezo element configured to apply vi-
bration to the flow channel.

7. The washing machine accessory of claim 1, further
comprising a contact-type humidity sensor exposed
to an outer surface of the housing,
wherein when the humidity sensor senses moisture,
the wireless communication module transmits
sensed humidity to the external device.

8. The washing machine accessory of claim 1, further
comprising a plurality of force sensors disposed on
the housing,
wherein the wireless communication module trans-
mits amounts of impact sensed by the force sensors
to the external device.

9. The washing machine accessory of claim 8, wherein
the housing has a cube shape having six surfaces,
wherein the force sensors are located on at least
three of the surfaces.
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10. The washing machine accessory of claim 1, further
comprising a location information sensor including at
least one of a gyro sensor and an acceleration sen-
sor disposed in the housing,
wherein the wireless communication module trans-
mits motion information of the housing obtained by
the location information sensor to the external de-
vice.

11. The washing machine accessory of claim 1, wherein
the housing has a cube shape having six surfaces,
wherein the washing machine accessory further in-
cludes a wireless charging coil disposed on one of
the surfaces of the housing.

12. A washing machine comprising:

a cabinet forming an outer appearance of the
washing machine;
a drum rotatably disposed in the cabinet and
constructed to accommodate laundry therein;
a driver configured to rotate the drum;
a water supply configured to supply water into
the drum;
a wireless communication module configured to
transmit and receive a wireless signal; and
a controller configured to control the driver, the
water supply, and the wireless communication
module to perform a washing cycle, a rinsing
cycle, and a dehydration cycle,
wherein the wireless communication module
receives first turbidity information provided by
a washing machine accessory inserted into the
drum,
wherein a time of the rinsing cycle is reset based
on the first turbidity information.

13. The washing machine of claim 12, further comprising
a turbidity sensor positioned in a lower portion of the
cabinet,
wherein the controller is configured to, when a dif-
ference between the first turbidity information re-
ceived from the washing machine accessory and
second turbidity information measured by the turbid-
ity sensor is equal to or greater than a reference
value, perform one of cleaning of the turbidity sensor
and detergent change recommendation.

14. The washing machine of claim 12, wherein the wire-
less communication module receives humidity of the
laundry provided by the washing machine accessory
inserted into the drum,
wherein the controller is configured to, when the
humidity is equal to or greater than a reference
humidity, calculate a washing time by measuring a
weight of the laundry in the drum and a rotational
moment of inertia of the drum after performing a pre-
dehydration cycle.

15. The washing machine of claim 12, wherein the wire-
less communication module receives an amount of
impact provided by the washing machine accessory
inserted into the drum,
wherein the controller is configured to calculate a
washing time by determining that an amount of
laundry is small when the amount of impact is equal
to or greater than a first reference value, and deter-
mining that the amount of laundry is great when the
amount of impact is equal to or smaller than a second
reference value.

16. The washing machine of claim 12, wherein the wire-
less communication module receives motion infor-
mation provided by the washing machine accessory
inserted into the drum,
wherein when the motion information exhibits an
atypical pattern, a horizontality correction alarm of
the washing machine is provided.
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