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(54) CLOTHES TREATMENT APPARATUS

(57) A clothes treatment apparatus is disclosed. The
clothes treatment apparatus according to one embodi-
ment of the present disclosure includes a cabinet, a tub, a
drum, a driving part and a control part, wherein the control
part performs: an unbalance measurement process of
measuring the unbalance of clothes before a spin-drying
operation; a measurement preparation process in which
the maximum rotational speed of the drum corresponds
to a first rotational speed and the drum is continuously
rotated in one direction while water is accommodated in
the tub, before the unbalance measurement process is
performed; and the unbalance measurement process
after the measurement preparation process, and controls
the driving part such that, during the unbalance measure-
ment process, the maximum rotational speed of the drum
corresponds to a second rotational speed that is lower
than the first rotational speed, and the drum is continu-
ously rotated in either one direction or the other direction.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a laundry
treating apparatus, and more particularly, to a laundry
treating apparatus that treats laundry accommodated
inside a rotatable drum.

BACKGROUND

[0002] A laundry treating apparatus is an apparatus
that puts in clothing, bedding, and the like (hereinafter
referred to as laundry) into a drum and removes contam-
ination from laundry. The laundry treating apparatus may
perform processes such as washing, rinsing, dehydra-
tion, and drying and may be classified into a top loading
method and a front loading method based on a method of
putting laundry into the drum.
[0003] The laundry treating apparatus may include a
housing defining an outer appearance, a tub accommo-
dated inside the housing, and a drum that is rotatably
mounted inside the tub and into which laundry is put.
[0004] When the drum is rotated by a motor while
washing water is supplied to the laundry accommodated
in the drum, dirt on the laundry may be removed from the
laundry by friction between the drum and the washing
water.
[0005] The laundry treating apparatus may perform
various treating cycles such as a rinsing cycle for rinsing
detergent or remaining foreign substances from laundry
and a spin-drying cycle for removing moisture from laun-
dry in addition to a washing cycle for washing laundry.
[0006] However, when the laundry inside the drum is
not evenly distributed during the laundry treating cycle, a
load on a driver for rotating the drum may increase and
the amount of vibration may increase, causing inconve-
nience in use.
[0007] To reduce an imbalance degree of the laundry
as described above, a controller of the laundry treating
apparatus may determine imbalance of the laundry after
draining before the spin-drying cycle, and when the im-
balance degree is excessively high, the controller may
perform an laundry untangling process for resolving the
imbalance after supplying water back into the tub.
[0008] However, discharging the washing water to de-
termine the imbalance degree and then supplying the
washing water to perform the laundry untangling process
may result in waste of washing water and cause a time
delay in the laundry treating process, and thus research is
currently conducted to resolve this.
[0009] In this regard, cited reference US
2017‑02985531 A1 discloses a laundry treating appara-
tus that determines an imbalance degree of clothing
while washing water is supplied inside a tub. The laundry
treating apparatus in the cited reference determines the
imbalance degree of clothing while washing water is
supplied to the tub and performs a spin-drying cycle after

draining when the imbalance degree is equal to or less
than a reference value.
[0010] However, as described above, a method of
determining imbalance when washing water is supplied
to the tub has different drain states and environment
conditions, and thus it is difficult to measure imbalance
assuming a drain state.
[0011] It is important to apply the imbalance measure-
ment results to establish a driver control strategy of the
laundry untangling process to effectively resolve imbal-
ance from laundry in a water supply state.
[0012] Accordingly, it is in the field of this technology to
effectively measure the imbalance degree of laundry
while preventing waste of washing water and time and
to establish the driver control strategy for performing an
effective laundry untangling process depending on the
imbalance degree of laundry.

DISCLOSURE

Technical Problem

[0013] An object of the present disclosure is to provide
a laundry treating apparatus for efficiently measuring an
imbalance degree of laundry.
[0014] An object of the present disclosure is to provide
a laundry treating apparatus for effectively preventing
waste of washing water.
[0015] An object of the present disclosure is to provide
a laundry treating apparatus for effectively preventing
unnecessary increases in a time required for treating
laundry.
[0016] An object of the present disclosure is to provide
a laundry treating apparatus for efficiently performing a
laundry untangling process depending on an imbalance
degree of laundry.

Technical Solution

[0017] A laundry treating apparatus according to em-
bodiments of the present disclosure may perform an
imbalance measuring process for measuring imbalance
of clothing accommodated in a drum. During the imbal-
ance measurement process, water is accommodated in
the drum, and the controller performs a measurement
preparation process to measure imbalance of a drainage
environment in a state in which water is present.
[0018] In the measurement preparation process, the
controller controls a driver to perform alpha motion to
rotate the drum in one direction, creating a state close to
the drainage environment.
[0019] For efficient imbalance determination in a water
supply environment, an imbalance measurement refer-
ence may be corrected by applying a water level inside
the tub and/or a moisture rate of laundry. In the imbalance
measurement process, the water level in the tub may also
be adjusted depending on the amount of laundry or a
moisture rate.
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[0020] According to embodiments of the present dis-
closure, when an imbalance degree is high, a laundry
untangling process may be performed to adjust a rotation
speed or a rotation angle of a drum depending on the
imbalance degree, and when the imbalance degree of
the drum is excessively high, a laundry arrangement
process may also be performed to initialize arrangement
of laundry before the laundry untangling process.
[0021] A laundry treating apparatus according to an
embodiment of the present disclosure includes a cabinet,
a tub, a drum, a driver, and a controller. The tub is
provided inside the cabinet and accommodates water.
[0022] The drum is provided inside the tub, and laundry
is accommodated. The driver is provided inside the ca-
binet and provides a rotational force to the drum. The
controller controls the driver to rotate the drum and per-
forms a spin-drying cycle of laundry.
[0023] The controller performs an imbalance measure-
ment process to measure imbalance of laundry before
the spin-drying cycle and performs a measurement pre-
paration process in which the maximum rotation speed of
the drum corresponds to a first rotation speed and the
drum is continuously rotated in one direction in a state in
which water is accommodated inside the tub before
performing the imbalance measurement process.
[0024] The controller performs the imbalance mea-
surement process after the measurement preparation
process and controls the driver such that the maximum
rotation speed of the drum corresponds to a second
rotation speed lower than the first rotation speed in the
imbalance measurement process and the drum is con-
tinuously rotated in any one of the one direction and
another direction
[0025] An embodiment of the present disclosure may
further include a drain part connected to the tub to drain
water from the tub to the outside of the cabinet, and a
vibration measurer mounted on the drum or the tub to
measure the amount of vibration.
[0026] When a measured value of the vibration mea-
surer is equal to or less than a reference vibration value in
the imbalance measurement process, the controller may
control the drain part to drain all water from the tub and
perform the spin-drying cycle.
[0027] The controller may correct the reference vibra-
tion value to be lower as the water level in the tub rises.
The controller may correct the reference vibration value
to be lower as the moisture rate of laundry inside the drum
increases.
[0028] The controller may perform a moisture rate
determination process to measure a moisture rate of
laundry accommodated in the drum before the spin-dry-
ing cycle.
[0029] An embodiment of the present disclosure may
further include a water level measurer mounted on the tub
and configured to measure a water level of the tub. In the
moisture rate determination process, the controller may
determine a moisture rate of laundry through a measured
value of the water level measurer while continuously

rotating the drum in the one direction or the other direction
in a state in which water is accommodated in the tub.
[0030] When a measured value of the vibration mea-
surer exceeds the reference vibration value in the imbal-
ance measurement process, the controller may control
the driver to perform an imbalance resolving process for
reducing imbalance of laundry.
[0031] The controller may perform the measurement
preparation process and the imbalance measurement
process again after performing the imbalance resolving
process.
[0032] In the imbalance resolving process, the control-
ler may perform the laundry untangling process to control
the driver such that the maximum rotation speed of the
drum corresponds to a third rotation speed, a rotation
angle corresponds to a first rotation angle, and a rotation
direction alternates between the one direction and the
other direction.
[0033] In the imbalance resolving process, the control-
ler may correct at least one of the third rotation speed and
the first rotation angle to be increased as the measured
value of the vibration measurer increases.
[0034] When the measured value of the vibration mea-
surer exceeds an additional vibration value higher than
the reference vibration value, the controller performs a
laundry arrangement process in which the maximum
rotation speed and rotation angle of the drum are different
from the laundry untangling process in the imbalance
resolving process.
[0035] In the laundry arrangement process, the con-
troller may control the driver such that the maximum
rotation speed of the drum corresponds to a fourth rota-
tion speed lower than the third rotation speed, a rotation
angle corresponds to a second rotation angle greater
than the first rotation angle, and a rotation direction
alternates between the one direction and the other direc-
tion.
[0036] When the measured value of the vibration mea-
surer exceeds the reference vibration value and is equal
to or less than the additional vibration value in the im-
balance measurement process, the controller may omit
the laundry arrangement process from the imbalance
resolving process and perform the laundry untangling
process.
[0037] When the measured value of the vibration mea-
surer exceeds the additional vibration value in the im-
balance measurement process, the controller may per-
form the laundry untangling process after performing the
laundry arrangement process in the imbalance resolving
process.
[0038] The controller may perform a washing cycle to
wash laundry by injecting detergent into the tub before
the spin-drying cycle and perform a rinsing cycle to dis-
charge detergent and contaminants to an outside of the
tub by separating the detergent and the contaminants
from laundry before the spin-drying cycle after the wash-
ing cycle, and
[0039] The controller may perform the measurement
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preparation process and the imbalance measurement
process in at least one of between the washing cycle
and the rinsing cycle and between the rinsing cycle and
the spin-drying cycle.
[0040] An embodiment of the present disclosure may
further include a drain part connected to the tub and
configured to drain water of the tub to an outside of the
cabinet, and a water level measurer provided in the tub
and configured to measure a water level of the tub, and a
water level measurer provided in the tub and configured
to measure a water level of the tub.
[0041] The controller may correct the measurement
water level to be higher as a weight or moisture rate of
laundry accommodated in the drum increases in the
water level preparation process.

Advantageous Effects

[0042] Embodiments of the present disclosure may
provide a laundry treating apparatus for efficiently mea-
suring an imbalance degree of laundry.
[0043] Embodiments of the present disclosure may
provide a laundry treating apparatus for effectively pre-
venting waste of washing water.
[0044] Embodiments of the present disclosure may
provide a laundry treating apparatus for effectively pre-
venting unnecessary increases in a time required for
treating laundry.
[0045] Embodiments of the present disclosure may
provide a laundry treating apparatus for efficiently per-
forming a laundry untangling process depending on an
imbalance degree of laundry.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046]

FIG. 1 is a perspective view showing a laundry
treating apparatus according to an embodiment of
the present disclosure.
FIG. 2 is a cross-sectional view showing an internal
portion of a laundry treating apparatus according to
an embodiment of the present disclosure.
FIG. 3 is an operation diagram showing a laundry
treating process of a laundry treating apparatus ac-
cording to an embodiment of the present disclosure.
FIG. 4 is an operation diagram showing each pro-
cess included in an imbalance response cycle of
FIG. 3.
FIG. 5 shows a graph showing a change in a rotation
speed of a drum according to an embodiment of the
present disclosure.
FIG. 6 shows a graph showing a change in a rotation
speed of a drum in an imbalance measurement
process according to an embodiment of the present
disclosure.
FIG. 7 shows a graph showing a rotation speed of a
drum of an imbalance resolving process performed

when a vibration value of a drum exceeds an addi-
tional vibration value according to an embodiment of
the present disclosure.
FIG. 8 shows a graph showing a rotation speed of a
drum of a laundry arrangement process and a laun-
dry untangling process according to an embodiment
of the present disclosure.
FIG. 9 shows a graph showing a rotation speed of a
drum of an imbalance resolving process performed
when a vibration value of a drum exceeds a refer-
ence vibration value and is equal to or less than an
additional vibration value according to an embodi-
ment of the present disclosure.
FIG. 10 is a flowchart showing a control method of a
laundry treating apparatus according to an embodi-
ment of the present disclosure.

DETAILED DESCRIPTION

[0047] Exemplary embodiments of the present disclo-
sure are described in detail so as for those of ordinary skill
in the art to easily implement with reference to the ac-
companying drawings.
[0048] However, the present disclosure may be imple-
mented in various different forms and is not limited to
these embodiments. To clearly describe the present dis-
closure, a part without concerning to the description is
omitted in the drawings, and like reference numerals in
the specification denote like elements.
[0049] In the specification, a repeated explanation of
like reference numerals will not be given.
[0050] It will be understood that when an element is
referred to as being "on", "connected to" or "coupled to"
another element, it may be directly on, connected or
coupled to the other element or intervening elements
may be present. In contrast, when an element is referred
to as being "directly on," "directly connected to" or "di-
rectly coupled to" another element or layer, there are no
intervening elements present.
[0051] The terms used herein are for the purpose of
describing particular embodiments only and are not in-
tended to be limiting of the present disclosure.
[0052] In the specification, the singular forms are in-
tended to include the plural forms as well, unless the
context clearly indicates otherwise.
[0053] In the specification, it will be further understood
that the terms "comprises" and/or "comprising" when
used in this specification, specify the presence of stated
features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, opera-
tions, elements, components, and/or groups thereof.
[0054] In this specification, the term "and/or" includes a
combination of a plurality of listed items or any item from
among a plurality of listed items. In this specification, "A or
B" may include "A", "B", or "both A and B".
[0055] FIG. 1 shows an outer appearance of a laundry
treating apparatus 1 according to an embodiment of the
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present disclosure. Referring to FIG. 1, the laundry treat-
ing apparatus 1 according to an embodiment of the
present disclosure includes a cabinet 10.
[0056] The cabinet 10 may have a space inside which a
tub 20 and a drum 30 are located. The cabinet 10 may
have a substantially polyhedral shape, and FIG. 1 shows
the cabinet 10 having a rectangular parallelepiped shape
according to an embodiment of the present disclosure.
[0057] The cabinet 10 may be formed by combining a
plurality of plates. For example, the cabinet 10 may
include a front plate, a rear plate, a lateral plate, an upper
plate, and a lower plate.
[0058] The cabinet 10 may include a laundry opening
12. The laundry opening 12 may correspond to a hole that
communicates the outside and inside of the cabinet 10
with each other, and a user may insert laundry from the
outside of the cabinet 10 into the cabinet 10 through the
laundry opening 12.
[0059] The laundry opening 12 may be formed in the
upper plate. That is, the laundry treating apparatus 1
according to an embodiment of the present disclosure
may be a top loader type apparatus in which a rotation
shaft of the drum 30 is directed upward from the ground.
[0060] An embodiment of the present disclosure is not
necessarily limited to a top loader, and therefore, an
embodiment of the present disclosure may be a front
loader type, but hereinafter, for convenience of explana-
tion, a top loader type as shown in FIG. 1 will be de-
scribed.
[0061] The cabinet 10 may include a laundry door 14.
The laundry door 14 may be a device of opening and
closing the laundry opening 12 and may be rotatably
coupled to the cabinet 10. For example, the laundry door
14 may be rotatably coupled to the upper plate of the
cabinet 10 and may open or close the laundry opening 12
depending on a rotation state.
[0062] The cabinet 10 may include a control part 16, at
least a portion of which is exposed to the outside. The
control part 16 may provide various information to the
user or a command signal may be input to the control part
16 by the user.
[0063] For example, the control part 16 may include a
display part that provides visual information to the user
and a speaker part that provides auditory information,
and may include various buttons that are operated by the
user to generate command signals.
[0064] The cabinet 10 may include a detergent supply
part 18. The detergent supply part 18 may be exposed to
the outside of the cabinet 10 or may be provided inside
the cabinet 10. FIG. 1 shows the detergent supply part 18
provided inside the cabinet 10 according to an embodi-
ment of the present disclosure.
[0065] The detergent supply part 18 may be located at
an upper portion of the inside the cabinet 10, and the user
may access the detergent supply part 18 through the
laundry opening 12 by opening the laundry door 14. The
user may supply detergent to the detergent supply part
18, and the detergent supplied to the detergent supply

part 18 may be supplied into the drum 30 during the
laundry treating cycle.
[0066] FIG. 2 shows an internal portion of the laundry
treating apparatus 1 according to an embodiment of the
present disclosure. Referring to FIG. 2, an embodiment
of the present disclosure may include the drum 30 and the
tub 20. The tub 20 may be provided inside the cabinet 10
and may contain water therein. The water contained
inside the tub 20 may correspond to washing water.
[0067] The tub 20 may include a tub opening 25 that
opens toward the laundry opening 12. According to an
embodiment of the present disclosure, the tub 20 may be
provided in a cylindrical shape and may include the tub
opening 25 formed in an upper surface thereof.
[0068] The drum 30 may be provided inside the tub 20
and may be installed to be rotatable. The drum 30 may
have a space inside to accommodate laundry. The drum
30 may include a drum opening 35 that opens toward the
laundry opening 12 and the tub opening 25.
[0069] The drum 30 may include the drum opening 35
on one side thereof, and an opposite surface located on
an opposite side of the one surface may be connected to
a driver 60. For example, the drum 30 may include the
drum opening 35 on an upper surface thereof and have a
lower surface connected to the driver 60 to receive a
rotational force. The drum opening 35 may be located to
face the laundry opening 12 and the tub opening 25, and
thus laundry input from the outside of the cabinet 10 may
be accommodated inside the drum 30 through the laun-
dry opening 12, the tub opening 25, and the drum opening
35.
[0070] A plurality of holes may be formed on a circum-
ferential surface of the drum 30. Accordingly, water con-
tained inside the tub 20 may flow into the inside of the
drum 30 through the hole formed on the circumferential
surface of the drum 30, and laundry may be submerged in
water inside the drum 30.
[0071] An embodiment of the present disclosure may
include a water supply part 40 and a drain part 50. The
water supply part 40 may be connected to an external
water supply source located outside the cabinet 10 to
receive water from the outside and deliver water supplied
from the external water supply source to the inside of the
tub 20.
[0072] The drain part 50 may be connected to the tub
20 and may discharge water inside the tub 20 to the
outside of the cabinet 10. The drain part 50 may include
a drain pump and may discharge water inside the tub 20
to the outside of the cabinet 10 as a washing course ends.
[0073] An embodiment of the present disclosure may
include the driver 60. The driver 60 may be provided
inside the cabinet 10 and connected to the drum 30.
The driver 60 may be located outside the tub 20, for
example, below the tub 20 and may have a drive shaft
that passes through the tub 20 to be connected to the
lower surface of the drum 30.
[0074] An embodiment of the present disclosure may
include a controller 100. The controller 100 may signally
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connected to the control part 16, the water supply part 40,
the drain part 50, and the driver 60. The controller 100
may receive a command signal of a user from the control
part 16 to perform a washing course, and the like and may
also provide status information on the washing course to
the user through the control part 16.
[0075] The controller 100 may control a water supply
valve of the water supply part 40 to regulate a flow of
water supplied to the tub 20 and control a drain pump of
the drain part 50 to regulate water discharged from the
tub 20.
[0076] An embodiment of the present disclosure may
further include a vibration measurer 70. The vibration
measurer 70 may be provided to measure vibration gen-
erated from the drum 30. The vibration measurer 70 may
be provided in various types for measuring displacement
or vibration.
[0077] The vibration measurer 70 may be provided
directly on the drum 30 or may be provided on the tub
20, the cabinet 10, or the driver 60 to measure the amount
of vibration generated from the drum 30. FIG. 2 shows the
vibration measurer 70 provided on a bottom surface of
the tub 20 from the outside of the tub 20 according to an
embodiment of the present disclosure, but the vibration
measurer 70 is not necessarily limited to this location.
[0078] The vibration measurer 70 may be signally con-
nected to the controller 100 to transmit a measured
vibration value V to the controller 100, and the controller
100 may use the measured value of the vibration mea-
surer 70 to perform the washing course or the like.
[0079] An embodiment of the present disclosure may
further include a water level measurer 80. The water level
measurer 80 may be provided to measure a level of water
contained in the tub 20. The water level measurer 80 may
be provided in various types and shapes to measure the
water level of the tub 20.
[0080] The water level measurer 80 may be provided in
the tub 20 or the drum 30 to directly measure the water
level, or may be provided to measure a load inside the tub
20 such that the water level measurer 80 or the controller
100 may also calculate the water level from the measured
value of the water level measurer 80.
[0081] FIG. 3 shows a plurality of treating cycles pro-
vided in a washing course according to an embodiment of
the present disclosure. The laundry treating apparatus 1
according to an embodiment of the present disclosure
may include a plurality of treating courses for treating
laundry, and the plurality of treating courses may include
a washing course, a rinsing course, and a spin-drying
course.
[0082] FIG. 3 shows an operation process for the
washing course from among among the plurality of treat-
ing courses. According to an embodiment of the present
disclosure, the washing course for washing laundry may
include at least one or more treating cycles, and each of
the plurality of treating cycles may include one or more
treating processes.
[0083] Referring to FIG. 3, in an embodiment of the

present disclosure, the washing course for laundry may
include a washing cycle P10 and may further include at
least one of a rinsing cycle P20 and a spin-drying cycle
P30 and may further include one or more imbalance
response cycle P100.
[0084] The washing cycle P10 may be a cycle that
removes contaminants from laundry. In the washing cy-
cle P10, the controller 100 may supply a detergent into
the drum 30 through the detergent supply part 18, sup-
plies water into the tub 20 through the water supply part
40, and control the driver 60 to rotate the drum 30 to
remove contaminants from laundry. That is, the washing
cycle P10 may include a detergent supply process, a
water supply process, a washing process, and a drainage
process.
[0085] The rinsing cycle P20 is a cycle that rinses away
contaminants and detergents separated from laundry.
The controller 100 may supply water into the tub 20
during the rinsing cycle and rotate the drum 30 to rinse
contaminants or detergents from laundry. That is, the
rinsing cycle P20 may include a water supply process,
a rinsing cycle, and a drainage process.
[0086] The spin-drying cycle P30 is a cycle that re-
moves moisture from laundry. The controller 100 may
perform a spin-drying process to separate and remove
moisture from laundry through centrifugal force by rotat-
ing the drum 30 in the spin-drying cycle P30.
[0087] The imbalance response cycle P100 is a cycle
that determines imbalance of laundry accommodated
inside the drum 30 and improves an imbalance degree
if necessary. FIG. 3 shows the imbalance response cycle
P100 performed before the rinsing cycle P20 and before
the spin-drying cycle P30 according to an embodiment of
the present disclosure, but the number or timing of the
imbalance response cycle P100 is necessarily limited
thereto.
[0088] FIG. 4 shows each of processes to be per-
formed in the imbalance response cycle P100 according
to an embodiment of the present disclosure. Referring to
FIG. 4, in an embodiment of the present disclosure, the
controller 100 may perform the imbalance response cy-
cle P100 before performing the spin-drying cycle P30,
and the imbalance response cycle P100 may include a
measurement preparation process P120 and an imbal-
ance measurement process P130.
[0089] In an embodiment of the present disclosure, the
imbalance measurement process P130 may correspond
to a process in which the controller 100 determines even
distribution of laundry accommodated in the drum 30.
That is, the controller 100 may determine an imbalance
degree of laundry and respond accordingly.
[0090] When the imbalance degree of the laundry is
high in the washing course, for example, in the rinsing
cycle P20 or the spin-drying cycle P30, a load acting on
the driver 60 due to a difference in the center of gravity
and the center of rotation of the drum 30 may increase,
and accordingly, power consumption for an operation of
the driver 60 may increase.
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[0091] When the load on the driver 60 is excessively
increased, a short circuit in the driver 60 may occur. The
amount of vibration generated by the drum 30 may in-
crease during rotation, which may generate noise and
cause discomfort to the user.
[0092] Accordingly, in an embodiment of the present
disclosure, the controller 100 may determine the imbal-
ance degree of laundry through the imbalance measure-
ment process P130 and apply this to adjust subsequent
processes.
[0093] For example, in an embodiment of the present
disclosure, when the imbalance degree is excessively
high, the controller 100 may perform an imbalance resol-
ving process P140 to reduce imbalance. The imbalance
resolving process P140 is a process of adjusting distribu-
tion of laundry, and thus may be performed with water
present inside the tub 20 to facilitate movement of the
laundry.
[0094] Imbalance may be measured to reduce the load
on the driver 60 generated when the drum 30 rotates, and
therefore, the importance of the imbalance degree may
be high when a rotation speed of the drum 30 is high or the
spin-drying cycle P30 with a large rotation angle is per-
formed.
[0095] Accordingly, it may be advantageous to mea-
sure the imbalance in a state in which all the water is
discharged from the tub 20, such as in the spin-drying
cycle P30, to effectively utilize the imbalance degree.
[0096] However, as described above, when all the
water in the tub 20 is discharged in the imbalance mea-
surement process P130, if the imbalance degree is ex-
cessively high and the imbalance resolving process P140
is required, water needs to be supplied to the tub 20
again, and thus, unnecessary waste of water may occur
and time may be consumed due to water supply and
drainage.
[0097] Therefore, in an embodiment of the present
disclosure, to prevent waste of water and minimize time
consumption, the imbalance measurement process
P130 may be performed with water present inside the
tub 20, but the measurement preparation process P120
may be performed before performing the imbalance
measurement process P130 to obtain measurement re-
sults close to a drainage state even when water is pre-
sent.
[0098] In other words, in an embodiment of the present
disclosure, the measurement preparation process P120
may correspond to a process of preparing for measure-
ment such that the imbalance measurement result of
laundry in a state in which water is present corresponds
to a result close to a state in which all the water is drained,
and a detailed explanation of the measurement prepara-
tion process P120 will be given below.
[0099] In an embodiment of the present disclosure, the
imbalance response cycle P100 may further include a
water level preparation process P110 or the imbalance
resolving process P140 as needed, and a detailed de-
scription thereof will also be given below.

[0100] FIG. 5 shows a graph showing a rotation speed
of the drum 30 to be used during the imbalance measure-
ment process P130 according to an embodiment of the
present disclosure.
[0101] In detail, in an embodiment of the present dis-
closure, the controller 100 may determine imbalance
based on the amount of vibration generated when the
drum 30 rotates. The amount of vibration may be mea-
sured by the vibration measurer 70 described above.
[0102] The controller 100 may rotate the drum 30 in the
imbalance measurement process P130 to generate vi-
bration of the drum 30. However, the amount of vibration
of the drum 30 may have a proportional relationship with
the imbalance degree of laundry, but may not have a
proportional relationship with the rotation speed of the
drum 30.
[0103] In FIG. 5, the horizontal axis represents RPM
corresponding to a rotation speed of the drum 30, and the
vertical axis represents a vibration value V measured by
the vibration measurer 70. As seen from FIG. 5, under
conditions in which distributions of laundry inside the
drum 30 are the same, as the RPM increases, the vibra-
tion value V gradually increases and then decreases
again.
[0104] In other words, it is not necessarily advanta-
geous to increase the RPM when measuring the vibration
value V, and it may be important to select the RPM to
increase measurement accuracy.
[0105] In particular, the vibration value V measured
when water is present inside the tub 20 may tend to
decrease compared to the drain state, and thus in an
embodiment of the present disclosure, it may be impor-
tant to improve the measurement sensitivity of the vibra-
tion value V.
[0106] Therefore, in an embodiment of the present
disclosure, the controller 100 may control the driver 60
such that RPM of the drum 30 follows the optimal RPM A
that most sensitively represents the vibration value V in
the imbalance measurement process P130.
[0107] However, the RPM used in the imbalance mea-
surement process P130 may not necessarily correspond
to the RPM corresponding to the highest vibration value V
in the graph of FIG. 5, and the optimal RPM A may be
determined within an arbitrary range including a RPM at
which the highest vibration value V is measured or may
be determined considering a control strategy aspect.
[0108] FIG. 6 is a graph showing a change in RPM in
the measurement preparation process P120 and the
imbalance measurement process P130 according to
an embodiment of the present disclosure. With reference
to FIG. 6, the measurement preparation process P120
and the imbalance measurement process P130 accord-
ing to the present disclosure will be described in detail as
follows.
[0109] First, an embodiment of the present disclosure
may include the above-described cabinet 10, tub 20,
drum 30, driver 60, and controller 100. The tub 20 may
be provided inside the cabinet 10 and may contain water
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therein.
[0110] The drum 30 may be provided inside the tub 20
and may accommodate laundry. The driver 60 may be
provided inside the cabinet 10 and may provide a rota-
tional force to the drum 30. The controller 100 may
controls the driver 60 to rotate the drum 30 and perform
the spin-drying cycle P30 of laundry.
[0111] The controller 100 may perform the imbalance
measurement process P130 to measure the imbalance
of laundry before the spin-drying cycle P30. Before per-
forming the imbalance measurement process P130, the
controller 100 may perform the measurement prepara-
tion process P120 in which the tub 20 is continuously
rotated in one direction and has a first rotation speed
corresponding to the maximum rotation speed of the
drum 30 in a state in which water is accommodated in
the tub 20.
[0112] FIG. 6 shows a change in RPM during the
measurement preparation process P120. In an embodi-
ment of the present disclosure, in the measurement
preparation process P120, the drum 30 may be rotated
at the first rotation speed, thereby moving laundry to a
circumferential side of the drum 30 to amplify the imbal-
ance even when water is present.
[0113] As described above, the imbalance degree in a
state in which water is present tends to decrease com-
pared to that in the drain state, and thus, in an embodi-
ment of the present disclosure, laundry may be moved to
a circumferential side of the drum 30 through the mea-
surement preparation process P120 to rotate the drum 30
at the first rotation speed, and thus the imbalance degree
of the laundry may be increased such that the vibration
value V approaches the measurement result in the drain
state.
[0114] The first rotation speed may be determined
based on theoretical/experimental results and may be
determined in various ways by considering a control
strategy aspect. The first rotation speed may correspond
to the maximum rotation speed of the drum 30 in the
measurement preparation process P120.
[0115] In the measurement preparation process P120,
the drum 30 may be continuously rotated in one direction
to effectively move laundry toward the circumferential
side of the drum 30. The one direction may be clockwise
or counterclockwise.
[0116] A rotation time of the drum 30 may be preset in
the controller 100. In the measurement preparation pro-
cess P120, the first rotation speed or the rotation time
may be corrected based on a moisture rate or weight of
laundry.
[0117] For example, when the weight of laundry is
equal to or greater than a reference value, the controller
100 may perform the measurement preparation process
P120 by increasing the first rotation speed or the rotation
time.
[0118] In the present disclosure, a specific rotation
speed or the measured value may be understood as a
range including a corresponding value instead of a single

value or a representative value that represents a concept
represented by the corresponding value based on those
skilled in the art.
[0119] In an embodiment of the present disclosure, the
controller 100 may perform the imbalance measurement
process P130 after the measurement preparation pro-
cess P120, and the controller 100 may control the driver
60 such that the maximum rotation speed of the drum 30
corresponds to a second rotation speed lower than the
first rotation speed in the imbalance measurement pro-
cess P130 and the drum 30 is continuously rotated in
either one direction or the other direction.
[0120] In detail, the controller 100 may perform the
above-described imbalance measurement process
P130 when the measurement preparation process
P120 is completed. The controller 100 may continuously
rotate the drum 30 in one direction or the other direction in
the imbalance measurement process P130, and in this
case, the maximum rotation speed of the drum 30 may
correspond to the second rotation speed.
[0121] The second rotation speed may be lower than
the first rotation speed, which is the rotation speed of the
drum 30 in the measurement preparation process P120.
For example, the second rotation speed may correspond
to the optimal RPM A at which the vibration value V is
amplified, as described with reference to FIG. 5, and the
first rotation speed may correspond to a higher value than
the second rotation speed to induce movement of laun-
dry.
[0122] In an embodiment of the present disclosure, the
load of the driver 60 for the spin-drying cycle P30 may be
predetermined and applied by performing the imbalance
measurement process P130 before the spin-drying cycle
P30. When there is a need to resolve imbalance by
performing the imbalance measurement process P130
while water is present inside the tub 20, it is not necessary
to supply water into the tub 20 again, and thus waste of
water may be prevented and a time required for the
washing course may be effectively shortened.
[0123] In an embodiment of the present disclosure, the
measurement preparation process P120 may be per-
formed before the imbalance measurement process
P130, and thus the imbalance degree determined
through the vibration value V in a state in which water
is present may be effectively approximated as the result
of the drain state.
[0124] In an embodiment of the present disclosure,
laundry may be moved toward the circumferential side
of the drum 30 by rotating the drum 30 at the first rotation
speed in the measurement preparation process P120,
and thus the vibration value V of the drum 30 may be
accurately measured by rotating the drum 30 at the
second rotation speed lower than the first rotation speed
in the imbalance measurement process P130.
[0125] An embodiment of the present disclosure may
further include the drain part 50 and the vibration mea-
surer 70, as described above. The drain part 50 may be
connected to the tub 20 and may drain water inside the
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tub 20 to the outside of the cabinet 10. The vibration
measurer 70 may be mounted on the drum 30 or the tub
20 to measure the amount of vibration.
[0126] When a measured value V of the vibration mea-
surer 70 is less than or equal to a reference vibration
value V1 in the imbalance measurement process P130,
the controller 100 may control the drain part 50 to drain all
water in the tub 20 and perform the spin-drying cycle P30.
[0127] The reference vibration value V1 can be deter-
mined theoretically/experimentally. The reference vibra-
tion value V1 may correspond to the vibration value V
corresponding to a state in which the load of the driver 60
increases to a predetermined value or more in the spin-
drying cycle P30.
[0128] In an embodiment of the present disclosure,
when the vibration value V measured in the imbalance
measurement process P130 is equal to or less than a
preset reference vibration value V1, the controller 100
may determine that a situation in which the load of the
driver 60 increases abnormally is prevented in the spin-
drying cycle P30 and control the drain part 50 to perform
the spin-drying cycle P30 after discharging all the water in
the tub 20.
[0129] In FIG. 6, the horizontal axis corresponds to
time, the left vertical axis corresponds to the vibration
value V, and the right vertical axis corresponds to the
RPM of the drum 30. FIG. shows a case in which the
vibration value V measured in the imbalance measure-
ment process P130 performed after the measurement
preparation process P120 is equal to or less than the
reference vibration value V1 according to an embodiment
of the present disclosure.
[0130] In an embodiment of the present disclosure, the
controller 100 may correct the reference vibration value
V1 to be lower as a water level of the tub 20 increases.
[0131] A water level in the tub 20 may change depend-
ing on the amount of laundry accommodated inside the
drum 30 or settings of a user. However, when the water
level of the tub 20 changes, the measured vibration value
V may change even with the same amount of laundry and
imbalance degree.
[0132] In an embodiment of the present disclosure, to
improve the accuracy of the measured value of the im-
balance measurement process P130, as the water level
of the tub 20 increases, the reference vibration value V1
described above may be corrected to be lower, thereby
improving reliability.
[0133] In an embodiment of the present disclosure, a
laundry weight measurement process may be performed
to measure the weight of laundry before the imbalance
measurement process P130. The laundry weight mea-
surement process may be performed in one or more of
the washing cycle P10, the rinsing cycle P20, and the
spin-drying cycle P30.
[0134] The controller 100 may perform the laundry
weight measurement process before the water supply
process of the washing cycle P10. The laundry weight
measurement process may be performed in various

ways to measure the amount or load of laundry.
[0135] For example, the controller 100 may calculate
the weight of laundry through the load of the driver 60
generated by rotating the drum 30 during the laundry
weight measurement process, for example, a current
value or voltage value of the driver 60.
[0136] The controller 100 may correct the reference
vibration value V1 to be lower as a moisture rate of
laundry inside the drum 30 increases.
[0137] When the moisture rate of laundry is high, the
amount of moisture removed from the laundry in the spin-
drying cycle P30 is large, and thus, as the spin-drying
cycle P30 proceeds, moisture may be removed and the
imbalance degree in the laundry may increase.
[0138] Accordingly, in an embodiment of the present
disclosure, as a moisture rate of laundry increases, the
reference vibration value V1 may be corrected to be lower
to ensure the reliability of a result value of the imbalance
measurement process P130 and ensure the stability of
the spin-drying cycle P30.
[0139] The controller 100 may perform a moisture rate
determination process to measure the moisture rate of
laundry inside the drum 30 before the spin-drying cycle
P30. The moisture rate determination process may be
performed in at least one cycle of the washing cycle P10,
the rinsing cycle P20, and the imbalance response cycle
P100.
[0140] The moisture rate determination process may
be performed invarious ways. For example, the controller
100 may determine the moisture rate by using the load or
weight measured value of the driver 60 that changes
while rotating the drum 30 at a rotation speed equal to
or greater than a certain level.
[0141] For example, an embodiment of the present
disclosure may further include the water level measurer
80 described above, and the controller 100 may also
determine the moisture rate through the measured value
of the water level measurer 80.
[0142] In detail, the water level measurer 80 may be
mounted in the tub 20 and may measure the water level of
the tub 20. In the moisture rate determination process,
the controller 100 may determine the moisture rate of
laundry through the measured value of the water level
measurer 80 while continuously rotating the drum 30 in
the one direction or the other direction in a state in which
water is accommodated in the tub 20.
[0143] When the moisture rate is high, a change in the
measured value of the water level measurer 80 according
to rotation of the drum 30 is relatively large, and when the
moisture rate is low, the change in the measured value is
relatively small. This may be understood as if a change in
the measured value increases as the amount of water
separated from laundry increases by centrifugal force.
Based thereon, the controller 100 may determine the
moisture rate of laundry through the measured value of
the water level measurer 80.
[0144] FIG. 7 shows a graph in which the vibration
value V measured in the imbalance measurement pro-
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cess P130 exceeds the reference vibration value V1
according to an embodiment of the present disclosure.
Referring to FIG. 7, in an embodiment of the present
disclosure, when the measured value of the vibration
measurer 70 exceeds the reference vibration value V1
in the imbalance measurement process P130, the con-
troller 100 may control the driver 60 to perform the im-
balance measurement process P130 to reduce imbal-
ance of the laundry.
[0145] The imbalance resolving process P140 corre-
sponds to a process of reducing the imbalance of the
laundry by controlling the driver 60 to control the rotation
speed, rotation direction, and rotation angle of the drum
30.
[0146] As described above, when the vibration value V
generated by imbalance of laundry exceeds the refer-
ence vibration value V1, the load applied to the driver 60
in the spin-drying cycle P30 may exceed a preset limit
load, and a short circuit of the driver 60 may occur.
[0147] The controller 100 may reduce the imbalance
degree of laundry through the imbalance resolving pro-
cess P140 and perform the spin-drying cycle P30. There
may be various ways to improve the distribution of laun-
dry in the imbalance resolving process P140.
[0148] For example, the controller 100 may control the
driver 60 to rotate the drum 30 to alternately rotate the
drum 30 in one direction and the other direction depend-
ing on a preset rotation speed, thereby resolving the
imbalance of the laundry. In this case, the rotation speed
and rotation angle of the drum 30 may vary.
[0149] The controller 100 may control the control part
16 to transmit visual or auditory information requesting
rearrangement of laundry to the user.
[0150] The controller 100 may perform the measure-
ment preparation process P120 and the imbalance mea-
surement process P130 again after performing the im-
balance resolving process P140. Even after the imbal-
ance resolving process P140, there may be cases in
which the imbalance of laundry is not reduced below a
certain level.
[0151] Accordingly, the controller 100 may reconfirm
the imbalance degree by performing the measurement
preparation process P120 and the imbalance measure-
ment process P130 after performing the imbalance re-
solving process P140. In an embodiment of the present
disclosure, imbalance may be measured in a state in
which water is present in the tub 20 in the imbalance
measurement process P130, and thus the imbalance
measurement process P130 may be again performed
quickly and efficiently without performing water supply or
drainage after the imbalance resolving process P140.
[0152] The imbalance resolving process P140 may
correspond to a process of distributing the laundry inside
the drum 30, and therefore, before the imbalance mea-
surement process P130, the controller 100 may obtain
the measured value corresponding to the drain state by
moving the laundry to the circumferential side of the drum
30 again through the measurement preparation process

P120.
[0153] An embodiment of the present disclosure in
which the imbalance resolving process P140 is per-
formed after the measurement preparation process
P120 and the imbalance measurement process P130
through RPM of the drum 30 and the measurement
preparation process P120 and the imbalance measure-
ment process P130 are performed again may be seen
from FIG. 7.
[0154] FIG. 8 shows a graph showing the RPM of the
drum 30 of a laundry arrangement process P142 and a
laundry untangling process P144 of the imbalance resol-
ving process P140 according to an embodiment of the
present disclosure. In the graph of FIG. 8, the horizontal
axis corresponds to time and the vertical axis corre-
sponds to RPM.
[0155] In an embodiment of the present disclosure, in
the imbalance resolving process P140, the controller 100
may perform the laundry untangling process P144 to
control the driver 60 such that the maximum rotation
speed of the drum 30 corresponds to a third rotation
speed, a rotation angle corresponds to a first rotation
angle, and a rotation direction alternates between the
one direction and the other direction.
[0156] In detail, the laundry untangling process P144
may correspond to a process of releasing laundry that are
clumped together and increase imbalance. In the laundry
untangling process P144, the controller 100 may control
the driver 60 to implement a motion of the drum 30 that
agitates the laundry.
[0157] For example, the controller 100 may rotate the
drum 30 alternately in one direction and the other direc-
tion, implement the rotation angle in one direction as a
preset first rotation angle, and implement the rotation
speed as the third rotation speed.
[0158] The first rotation angle and the third rotation
speed may be determined in various ways. The third
rotation speed may be set to be the same as the
above-described first rotation speed and the second
rotation speed, or may be set differently.
[0159] FIG. 7 shows RPM of a laundry untangling
process P144 in which the third rotation speed is set
higher than the first rotation speed and the second rota-
tion speed to effectively untangle laundry.
[0160] In the imbalance resolving process P140, the
controller 100 may correct at least one of the third rotation
speed and the first rotation angle to be increased as the
measured value of the vibration measurer 70 increases.
[0161] That is, the controller 100 may increase at least
one of the third rotation speed and the first rotation angle
to untangle more laundry as the vibration value V mea-
sured by the vibration measurer 70 increases in the
imbalance measurement process P130.
[0162] When the measured value of the vibration mea-
surer 70 exceeds an additional vibration value V2 higher
than the reference vibration value V1 in the imbalance
measurement process P130, the controller 100 may per-
form the laundry arrangement process P142 in which the
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maximum rotation speed and the rotation angle of the
drum 30 are set differently from the laundry untangling
process P144.
[0163] FIG. 7 shows a state in which the vibration value
V measured in the imbalance measurement process
P130 exceeds the additional vibration value V2, and
accordingly, shows RPM of the drum 30 when the laundry
arrangement process P142 of the imbalance resolving
process P140 is performed.
[0164] The additional vibration value V2 may corre-
spond to a higher value than the reference vibration value
V1. Specific determination of the additional vibration
value V2 may be determined in various ways theoreti-
cally/experimentally.
[0165] For example, the additional vibration value V2
may correspond to an imbalance degree in which a short
circuit of the driver 60 is expected in the spin-drying cycle
P30, and the reference vibration value V1 may corre-
spond to an imbalance degree in which a load of the driver
60 exceeds a preset reference value and damage to the
driver 60 or excessive power consumption is expected in
the spin-drying cycle P30.
[0166] In an embodiment of the present disclosure, as
described above, the imbalance resolving process P140
may include the laundry untangling process P144 and the
laundry arrangement process P142. In the laundry ar-
rangement process P142, the drum 30 may be rotated at
a different rotation speed and rotation angle from the
laundry untangling process P144.
[0167] The number of times and order of performing of
the laundry untangling process P144 and the laundry
arrangement process P142 may vary. Referring to FIG.
7, in an embodiment of the present disclosure, the con-
troller 100 may perform the laundry untangling process
P144 after performing the laundry arrangement process
P142 of the imbalance resolving process P140.
[0168] The laundry untangling process P144 may be a
process of untangling laundry in a locally tangled state,
and the laundry arrangement process P142 may be a
process of relatively uniformly rearranging the entire
laundry.
[0169] According to an embodiment of the present
disclosure, laundry may be untangled as a whole to
induce rearrangement through the laundry arrangement
process P142 and some of the laundry may be addition-
ally untangled through the laundry untangling process
P144, and thus the imbalance degree of the laundry may
be effectively reduced in various ways.
[0170] Referring to FIG. 8, in an embodiment of the
present disclosure, in the laundry arrangement process
P142, the controller 100 may control the driver 60 such
that the maximum rotation speed of the drum 30 corre-
sponds to a fourth rotation speed lower than the third
rotation speed, a rotation angle corresponds to a second
rotation angle higher than the first rotation angle, and a
rotation direction alternates between the one direction
and the other direction.
[0171] In detail, the laundry arrangement process

P142 may be to resolve a situation in which a certain
amount of laundry or more is tangled at one side of the
inside of the drum 30, and thus the drum 30 may be
rotated at a second rotation angle higher than the laundry
untangling process P144.
[0172] The laundry arrangement process P142 re-
quires a relatively large amount of movement of laundry
compared to the laundry untangling process P144, and
thus the drum 30 may be rotated at a fourth rotation speed
lower than the third rotation speed of the laundry untan-
gling process P144 to effectively induce the movement of
laundry.
[0173] In other words, in the laundry arrangement pro-
cess P142, the drum 30 may be rotated with a large
rotational displacement at a lower speed than the laundry
untangling process P144, and thus the distribution of the
laundry inside the drum 30 may be improved while the
laundry is moved in the overall circumferential direction of
the drum 30.
[0174] FIG. 9 shows a graph showing RPM of the
imbalance resolving process P140 including the laundry
untangling process P144 excluding the laundry arrange-
ment process P142 according to an embodiment of the
present disclosure.
[0175] Referring to FIG. 9, in an embodiment of the
present disclosure, when the measured value of the
vibration measurer 70 exceeds the reference vibration
value V1 and is equal to or less than the additional
vibration value V2 in the imbalance measurement pro-
cess P130, the controller 100 may omit the laundry ar-
rangement process P142 and perform the laundry un-
tangling process P144 in the imbalance resolving pro-
cess P140.
[0176] In an embodiment of the present disclosure, the
imbalance resolving process P140 may be adjusted de-
pending on the magnitude of the vibration value V. In the
imbalance resolving process P140, the rotation angle
and rotation speed as well as the content performed
may vary depending on the magnitude of the vibration
value V.
[0177] As described above, in an embodiment of the
present disclosure, when the vibration value V exceeds
the additional vibration value V2, the imbalance resolving
process P140 including the laundry arrangement pro-
cess P142 and the laundry untangling process P144 may
be performed. However, when the vibration value V ex-
ceeds the reference vibration value V1 but is equal to or
less than the additional vibration value V2, the controller
100 may omit the laundry arrangement process P142
from the imbalance resolving process P140 and perform
the laundry untangling process P144 only.
[0178] When the vibration value V exceeds the refer-
ence vibration value V1, it may be necessary to perform
the imbalance resolving process P140, but the vibration
value V that does not exceed the additional vibration
value V2 may be understood as a case in which there
is no need to consider the rearrangement of laundry, and
accordingly, the laundry arrangement process P142 may
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be omitted from the imbalance resolving process P140.
[0179] FIG. 9 shows the vibration value V that exceeds
the reference vibration value V1 and is equal to or less
than the additional vibration value V2 and is measured in
the imbalance measurement process P130 and thus
shows RPM in the imbalance resolving process P14 in
which the laundry arrangement process P142 is omitted
and only the laundry untangling process P144 is per-
formed.
[0180] However, when the laundry arrangement pro-
cess P142 is omitted and the laundry untangling process
P144 is performed in the imbalance resolving process
P140, this does not mean that other additional improve-
ment processes are excluded. For example, even if the
vibration value V exceeds the reference vibration value
V1 and is equal to or less than the additional vibration
value V2, the imbalance resolving process P140 may
also include a process to resolve the imbalance of laun-
dry in addition to the laundry arrangement process P142
and the laundry untangling process P144.
[0181] In the imbalance resolving process P140, the
controller 100 may perform the laundry untangling pro-
cess P144 multiple times instead of the laundry arrange-
ment process P142. FIG. 9 shows RPM at which the
laundry untangling process P144 is repeated twice in-
stead of the laundry arrangement process P142, but the
number of times the laundry untangling process P144 is
performed may vary beyond two.
[0182] In an embodiment of the present disclosure, as
described above, the controller 100 may perform the
washing cycle P10 to wash laundry by injecting detergent
into the tub 20 before the spin-drying cycle P30 and
perform the rinsing cycle P20 to separate detergent
and contaminants from the laundry and discharge the
separated detergent and contaminants to the outside of
the tub 20 before the spin-drying cycle P30 after the
washing cycle P10.
[0183] The controller 100 may performs the measure-
ment preparation process P120 and the imbalance mea-
surement process P130 in at least one of between the
washing cycle P10 and the rinsing cycle P20 and be-
tween the rinsing cycle P20 and the spin-drying cycle
P30.
[0184] In other words, the imbalance response cycle
P100 may be performed not only immediately before the
spin-drying cycle P30 but also before the rinsing cycle
P20. In an embodiment of the present disclosure, when
the imbalance degree of laundry is equal to or greater
than a certain level and is disadvantageous in terms of
washing efficiency and operation of the driver 60, the
imbalance response cycle P100 may be performed prior
to various cycles other than the spin-drying cycle P30.
[0185] In an embodiment of the present disclosure, the
controller 100 may perform the water level preparation
process P110 to control the drain part 50 such that a water
level of the tub 20 corresponds to a measurement water
level for measuring imbalance before the measurement
preparation process P120 is performed.

[0186] For example, when the imbalance response
cycle P100 is performed before the spin-drying cycle
P30 after the rinsing cycle P20, water for rinsing may
be accommodated in the tub 20 before the imbalance
response cycle P100 through the rinsing cycle P20.
[0187] However, a level of water accommodated in the
tub 20 in the rinsing cycle P20 may be higher than a water
level required for the imbalance response cycle P100.
That is, the water accommodated in the tub 20 through
the rinsing cycle P20 may be greater than the amount of
water required for the imbalance response cycle P100.
[0188] In this case, as described above, it may be
disadvantageous to accurately measure the imbalance
of laundry, and accordingly, in an embodiment of the
present disclosure, the controller 100 may control the
drain part 50 before the measurement preparation pro-
cess P120 in the imbalance response cycle P100 to
perform the water level preparation process P110 to a
water level of the tub 20 to the measurement water level.
[0189] Accordingly, in an embodiment of the present
disclosure, to perform the imbalance measurement pro-
cess P130 after the rinsing cycle P20, the imbalance
response cycle P100 may be performed to drain all the
water inside the tub 20 and adjust the amount of water of
the tub 20 to the measurement water level required to
measure imbalance and resolve imbalance even if water
is not supplied again.
[0190] In an embodiment of the present disclosure, the
controller 100 may correct the measurement water level
to be higher as the weight or moisture rate of laundry
accommodated in the drum 30 increases in the water
level preparation process P110.
[0191] When the amount or moisture rate of laundry is
large, the measurement water level required for the im-
balance resolving process P140 of the corresponding
laundry may increase. Accordingly, in an embodiment of
the present disclosure, the weight and moisture rate of
laundry may be determined through the aforementioned
determination process of the weight of laundry or the
moisture rate determination process and may appropri-
ately correct the measurement water level according to
the weight of laundry and the moisture rate to perform the
imbalance response cycle P100.
[0192] FIG. 10 shows a flowchart of a control method of
the laundry treating apparatus 1 according to an embodi-
ment of the present disclosure.
[0193] Hereinafter, the control method of the laundry
treating apparatus 1 according to an embodiment of the
present disclosure will be described with reference to
FIG. 10, and a repetition of the previously given descrip-
tion related to the laundry treating apparatus 1 is omitted
if possible.
[0194] The control method of the laundry treating ap-
paratus 1 according to an embodiment of the present
disclosure may include a laundry weight determination
operation S10. In the laundry weight determination op-
eration S10, the controller 100 may analyze the current or
electric value characteristics of the driver 60 according to

5

10

15

20

25

30

35

40

45

50

55



13

23 EP 4 491 788 A1 24

rotation of the drum 30 or determine the amount or load of
laundry by using a load sensor or the like.
[0195] The control method of the laundry treating ap-
paratus 1 according to an embodiment of the present
disclosure may include a moisture rate determination
operation S20. In the moisture rate determination opera-
tion S20, the controller 100 may determine a moisture
rate of laundry based on a change in water level as the
drum 30 rotates.
[0196] The control method of the laundry treating ap-
paratus 1 according to an embodiment of the present
disclosure may include a water level preparation opera-
tion S100. In the water level preparation operation S100,
the controller 100 may perform the water level prepara-
tion process P110. In the water level preparation process
P110, the controller 100 may control the water supply part
40 and the drain part 50 such that the water level inside
the tub 20 satisfies the measured water level required for
the imbalance response cycle P100.
[0197] The control method of the laundry treating ap-
paratus 1 according to an embodiment of the present
disclosure may include a measurement preparation op-
eration S200. The controller 100 may perform the mea-
surement preparation process P120 in the measurement
preparation operation S200. The controller 100 may
control the driver 60 to adjust the maximum rotation
speed of the drum 30 to the first rotation speed and
may continuously rotate the drum 30.
[0198] The control method of the laundry treating ap-
paratus 1 according to an embodiment of the present
disclosure may include an imbalance measurement op-
eration S300. The controller 100 may perform the imbal-
ance measurement process P130 in the imbalance mea-
surement operation S300. The controller 100 may con-
tinuously rotate the drum 30 at the second rotation speed
that is lower than the first rotation speed and measure the
vibration value V.
[0199] The control method of the laundry treating ap-
paratus 1 according to an embodiment of the present
disclosure may include a reference vibration value de-
termination operation S400. In the reference vibration
value determination operation S400, the controller 100
may determine whether the vibration value measured in
the imbalance measurement operation S300 is less than
or equal to a preset reference vibration value V1.
[0200] The control method of the laundry treating ap-
paratus 1 according to an embodiment of the present
disclosure may include an additional vibration value de-
termination operation S450. When the vibration value V
exceeds the reference vibration value V1 in the reference
vibration value determination operation S400, the con-
troller 100 may perform the additional vibration value
determination operation S450.
[0201] In the additional vibration value determination
operation S450, the controller 100 may determine
whether the vibration value V exceeds the additional
vibration value V2 set to a higher value than the reference
vibration value V1.

[0202] The control method of the laundry treating ap-
paratus 1 according to an embodiment of the present
disclosure may include an imbalance resolving operation
S500 after the additional vibration value determination
operation S450. The controller 100 may perform the
imbalance resolving process P140 in the imbalance re-
solving operation S500.
[0203] The imbalance resolving operation S500 may
include a laundry untangling operation S520. When the
vibration value V is equal to or less than the additional
vibration value V2 in the additional vibration value deter-
mination operation S450, the controller 100 may perform
the laundry untangling operation S520. The controller
100 may perform the untangling process P144 in the
laundry untangling operation S520.
[0204] The controller 100 may rotate the drum 30 at the
third rotation speed in the laundry untangling process
P144, rotate the drum 30 at the first rotation angle, and
rotate the drum 30 in a rotation direction that alternates
between one direction and the other direction.
[0205] The imbalance resolving operation S500 may
include a laundry arrangement operation S510. When
the vibration value V exceeds the additional vibration
value V2 in the additional vibration value determination
operation S450, the controller 100 may perform the
laundry arrangement operation S510. The controller
100 may perform the laundry arrangement process
P142 in the laundry arrangement operation S510.
[0206] The controller 100 may rotate the drum 30 at the
fourth rotation speed lower than the third rotation speed in
the laundry arrangement process P142, rotate the drum
30 at the second rotation angle higher than the first
rotation angle, and rotate the drum 30 in a rotation
direction that alternates between one direction and the
other direction.
[0207] The controller 100 may perform the laundry
untangling operation S520 in the laundry arrangement
operation S510. The controller 100 may perform the
water level preparation operation S100 or the measure-
ment preparation operation S200 again after the laundry
untangling operation S520.
[0208] Although the present disclosure has been
shown and described in relation to specific embodiments,
it is obviously understood by those skilled in the art that
the present disclosure may be improved and changed in
various ways without departing from the technical spirit of
the present disclosure provided by the following claims.

Claims

1. A laundry treating apparatus comprising:

a cabinet;
a tub provided inside the cabinet and configured
to accommodate water therein;
a drum provided inside the tub and configured to
accommodate laundry;
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a driver provided inside the cabinet and config-
ured to provide a rotational force to the drum;
and
a controller configured to control the driver to
rotate the drum and perform a spin-drying cycle
of the laundry,
wherein the controller performs an imbalance
measurement process to measure imbalance of
the laundry before the spin-drying cycle,
the controller performs a measurement prepara-
tion process in which a maximum rotation speed
of the drum corresponds to a first rotation speed
and the drum is continuously rotated in one
direction in a state in which water is accommo-
dated in the tub before performing the imbalance
measurement process, and
the controller performs the imbalance measure-
ment process after the measurement prepara-
tion process and controls the driver such that the
maximum rotation speed of the drum corre-
sponds to a second rotation speed lower than
the first rotation speed in the imbalance mea-
surement process and the drum is continuously
rotated in any one of the one direction and an-
other direction.

2. The laundry treating apparatus of claim 1, further
comprising:

a drain part connected to the tub and configured
to drain water of the tub to an outside of the
cabinet; and
a vibration measurer mounted in the cabinet or
the tub and configured to measure an amount of
vibration,
wherein, based on a measured value of the
vibration measurer being equal to or less than
a reference vibration value in the imbalance
measurement process, the controller controls
the drain part to drain all water from the tub
and performs the spin-drying cycle.

3. The laundry treating apparatus of claim 2, wherein
the controller corrects the reference vibration value
to be lower as a water level of the tub increases in the
imbalance measurement process.

4. The laundry treating apparatus of claim 2, wherein
the controller corrects the reference vibration value
to be lower as a moisture rate of the laundry inside
the drum increases in the imbalance measurement
process.

5. The laundry treating apparatus of claim 4, wherein
the controller performs a moisture rate determination
process to measure a moisture rate of the laundry
accommodated in the drum before the spin-drying
cycle.

6. The laundry treating apparatus of claim 5, further
comprising:

a water level measurer provided in the tub and
configured to measure a water level of the tub,
wherein, in the moisture rate determination pro-
cess, the controller determines a moisture rate
of the laundry based on a measured value of the
water level measurer while continuously rotating
the drum in the one direction or the other direc-
tion in a state in which water is accommodated in
the tub.

7. The laundry treating apparatus of claim 2, wherein,
based on a measured value of the vibration mea-
surer exceeding the reference vibration value in the
imbalance measurement process, the controller
controls the driver to perform an imbalance resolving
process for reducing imbalance of the laundry.

8. The laundry treating apparatus of claim 7, wherein
the controller performs the measurement prepara-
tion process and the imbalance measurement pro-
cess again after performing the imbalance resolving
process.

9. The laundry treating apparatus of claim 7, wherein
the imbalance resolving process includes a laundry
untangling process in which the controller controls
the driver such that the maximum rotation speed of
the drum corresponds to a third rotation speed, a
rotation angle corresponds to a first rotation angle,
and a rotation direction alternates between the one
direction and the other direction.

10. The laundry treating apparatus of claim 9, wherein, in
the imbalance resolving process, the controller cor-
rects at least one of the third rotation speed or the first
rotation angle to increase as a measured value of the
vibration measurer increases.

11. The laundry treating apparatus of claim 9, wherein,
based on the measured value of the vibration mea-
surer exceeding an additional vibration value higher
than the reference vibration value, the controller
performs a laundry arrangement process in which
the maximum rotation speed and rotation angle of
the drum are different from the laundry untangling
process in the imbalance resolving process.

12. The laundry treating apparatus of claim 11, wherein,
in the laundry arrangement process, the controller
controls the driver such that the maximum rotation
speed of the drum corresponds to a fourth rotation
speed lower than the third rotation speed, a rotation
angle corresponds to a second rotation angle greater
than the first rotation angle, and a rotation direction
alternates between the one direction and the other
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direction.

13. The laundry treating apparatus of claim 11, wherein,
based on the measured value of the vibration mea-
surer exceeding the reference vibration value and
being equal to or less than the additional vibration
value in the imbalance measurement process, the
controller omits the laundry arrangement process
from the imbalance resolving process and performs
the laundry untangling process.

14. The laundry treating apparatus of claim 11, wherein,
based on the measured value of the vibration mea-
surer exceeding the additional vibration value in the
imbalance measurement process, the controller per-
forms the laundry untangling process after perform-
ing the laundry arrangement process in the imbal-
ance resolving process.

15. The laundry treating apparatus of claim 1, wherein
the controller performs a washing cycle to wash the
laundry by injecting detergent into the tub before the
spin-drying cycle and performs a rinsing cycle to
discharge detergent and contaminants to an outside
of the tub by separating the detergent and the con-
taminants from the laundry before the spin-drying
cycle after the washing cycle, and
the controller performs the measurement prepara-
tion process and the imbalance measurement pro-
cess in at least one of between the washing cycle and
the rinsing cycle or between the rinsing cycle and the
spin-drying cycle.

16. The laundry treating apparatus of claim 15, further
comprising:

a drain part connected to the tub and configured
to drain water of the tub to the outside of the
cabinet; and
a water level measurer mounted in the tub and
configured to measure a water level of the tub,
wherein the controller performs a water level
preparation process to control the drain part
such that a water level of the tub before the
measurement preparation process is performed
corresponds to a measurement water level for
measuring imbalance.

17. The laundry treating apparatus of claim 16, wherein
the controller corrects the measurement water level
to be higher as a weight or moisture rate of the
laundry accommodated in the drum increases in
the water level preparation process.
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