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(54) CLOTHING TREATMENT APPARATUS

(57) A clothing treatment apparatus is disclosed. The
clothing treatment apparatus of the present disclosure
comprises: a cabinet having an entrance at the front side
thereof; a door coupled to the cabinet so as to open/close
the entrance; a tub, which is arranged inside the cabinet,
has an opening part allowing for communication with the
entrance of the cabinet, and provides a space for accom-
modating water; a drum which is rotatably provided inside
the tub and which provides a space in which laundry is
accommodated; a driving unit for rotating the drum; a
gasket, which connects the entrance of the cabinet to the
opening part of the tub and has an inner side surface that
provides a laundry entrance and exit passage; and a wa-
ter supply unit for supplying water to the tub. The water
supply unit can supply water to the tub up to a first water
level that is higher than the lowest part of the inner side
surface of the gasket. The driving unit can rotate the drum
at a first rotating speed at which a centrifugal force ap-
plied to the laundry inside the drum by means of rotation
of the drum is greater than the gravity applied to the laun-
dry, in a state in which the water level of the tub is the
first water level.
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Description

Technical Field

[0001] The present disclosure relates to a clothing
treatment apparatus.

Background Art

[0002] In general, a clothing treatment apparatus may
include a washing machine, a dryer, and an apparatus
for refreshing clothes. The washing machine may be a
washing machine with a drying function.
[0003] The washing machine rotates a drum in a tub
in which water is stored to remove contaminants from
the laundry inside the drum. The washing machine may
be provided with a heating unit for heating water and/or
laundry or drying the laundry.
[0004] The dryer rotates a drum in a cabinet and ap-
plies heat to the laundry inside the drum to dry the laun-
dry.
[0005] The clothing treatment apparatus may include
a heating unit for heating or drying the laundry. The cloth-
ing treatment apparatus may include an electric heater
or a heat pump as a heating unit.
[0006] In a related art, in a drying process, a hot air
drying method of drying the laundry by heating the air
circulating through a tub and an external circulation flow
path has been used, and a method of heating the air by
arranging a heating wire on an air circulation flow path
has been used.
[0007] In order to use the hot air drying method de-
scribed above, a gas heater or an electric heater capable
of heating a heating wire is required, but the gas heater
has problems with safety and exhaust gas, and the elec-
tric heater may have a problem of accumulated foreign
substances such as scale and consume excessive en-
ergy.
[0008] In addition to the hot air drying method de-
scribed above, there is a low temperature dehumidifying
drying method using a heat pump. The heat pump uses
a cooling cycle of an airconditioner reversely, and there-
fore requires the same components such as an evapo-
rator, condenser, expansion valve, and compressor.
[0009] Furthermore, another problem of the hot air dry-
ing method and the low temperature dehumidifying dry-
ing method is that, since these methods are indirect dry-
ing methods using air, a drying time may be lengthened
if the laundry is clumped or contains a lot of moisture.
[0010] Meanwhile, recently, research on an induction
module (or an induction heater) has been conducted as
a new heating unit.
[0011] A coil is wound around an induction module pro-
vided in a clothing treatment apparatus such as a wash-
ing machine or a dryer, and heat may be transferred to
a heating target (a drum of a washing machine) by an
induced current generated by applying a current to the
coil.

[0012] Since the induction module may heat the drum,
in the case of a clothing treatment apparatus having the
induction module, the laundry may be dried, even without
a circulation duct guiding the air discharged from a tub
applied to the hot air drying type clothing treatment ap-
paratus back to the tub.
[0013] However, in the case of a clothing treatment
apparatus not provided with a circulation duct, lint is ac-
cumulated on a rear surface of a cabinet door, the front
of the tub, and the gasket during a drying cycle.
[0014] Patent Publication No. 10-2018-0023276 (pub-
lished on March 7, 2018) discloses a clothing treatment
apparatus to which an induction unit is applied. However,
the structure of the related art patent has a problem in
that lint is accumulated on the back of the cabinet door,
the front of the tub, and the gasket. Even if the drum is
directly inductively heated through a magnetic field gen-
erated by the induction unit and the heated air is dis-
charged to the outside of the tub, the problem of lint build
accumulation mentioned above cannot be prevented be-
cause a flow of air introduced from the front of the tub is
not formed.

Disclosure

Technical Problem

[0015] The present disclosure aims to solve the above
and other problems.
[0016] Another aspect of the present disclosure is to
provide a clothing treatment apparatus, such as a dryer
equipped with an induction heater, a washing machine,
a washing machine combined dryer, or an apparatus for
refreshing clothes.
[0017] Another aspect of the present disclosure is to
provide a clothing treatment apparatus that performs dry-
ing without a duct for circulating air inside a drum.
[0018] Another aspect of the present disclosure is to
provide a clothing treatment apparatus that reduces pow-
er consumption during drying.
[0019] Another aspect of the present disclosure is to
provide a clothing treatment apparatus for removing lint
accumulated in a door, a tub, a gasket, and the like.
[0020] Another aspect of the present disclosure is to
provide a clothing treatment apparatus that removes lint
accumulated in a door, a tub, a gasket, etc. using water
in the tub.
[0021] Another aspect of the present disclosure is to
provide a clothing treatment apparatus that removes lint
accumulated during a drying process in a subsequent
washing and/or rinsing process. Technical Solution
[0022] According to an aspect of the present disclo-
sure, a clothing treatment apparatus may include: a tub
providing a space for receiving water, a drum rotatably
provided in the tub, a driving unit rotating the drum, and
a water supply unit that supplies water to the tub.
[0023] The clothing treatment apparatus may further
include a cabinet having an inlet port and a door opening
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and closing the inlet port.
[0024] The cabinet may form the exterior of the clothing
treatment apparatus. The cabinet may be provided with
the inlet port on a front surface.
[0025] The door may be coupled to the cabinet. The
door may be coupled to the front surface of the cabinet.
The door may be rotatably coupled to the cabinet.
[0026] The tub may be disposed inside the cabinet.
The tub may have an opening communicating with the
inlet port of the cabinet. The tub may have an elongated
cylindrical shape. The opening of the tub may be smaller
than a diameter of the cylindrical shape of the tub.
[0027] The clothing treatment apparatus may include
a gasket connecting the inlet port of the cabinet to the
opening of the tub. The gasket may provide a laundry
access passage. The gasket may have an inner surface,
and the inner surface may provide the laundry access
passage.
[0028] The drum may provide a space for accommo-
dating laundry. The drum may have an elongated cylin-
drical shape. The drum may have a drum opening com-
municating with the opening of the tub.
[0029] The clothing treatment apparatus may include
a driving unit that rotates the drum. The driving unit may
be coupled to the tub. The driving unit may be coupled
to a rear surface of the tub. A rotating shaft of the driving
unit may be connected to the drum through the rear sur-
face of the tub.
[0030] The clothing treatment apparatus includes a
water supply unit supplying water to the tub. The water
supply unit may be connected to an external water source
to supply water to the tub. The water supply unit may
include a water supply flow path connected to the external
water source and a water supply valve opening and clos-
ing the water supply flow path.
[0031] The clothing treatment apparatus may further
include an induction heater heating the drum. The induc-
tion heater may be disposed on an outer surface of the
tub.
[0032] The induction heater may heat the drum in a
state in which water in the tub is drained. When the in-
duction heater heats the drum, the driving unit may rotate
the drum.
[0033] The induction heater may heat the drum, and
the driving unit may rotate the drum to dry laundry in the
drum. The laundry may be dried and lint may be sepa-
rated from the laundry. The separated lint may accumu-
late in the gasket and the door.
[0034] Lint may accumulate on an inner surface of the
gasket.
[0035] The door may have an inner surface located in
the laundry access passage in a state in which the inlet
port is closed. Lint separated from the laundry may be
accumulated on the inner surface of the door.
[0036] The water supply unit may supply water to the
tub up to a first water level. The first water level may be
higher than the lowermost portion of the inner surface of
the gasket. The first water level may be higher than a

lower portion of the drum located vertically below a rota-
tion center of the drum. The first water level may be lo-
cated inside the drum.
[0037] The driving unit may rotate the drum at a first
rotation speed in a state in which a water level of the tub
is the first water level. The first rotation speed may be a
rotation speed at which a centrifugal force acting on the
laundry in the drum by the rotation of the drum is greater
than gravity acting on the laundry. The first rotation speed
may be 60 rpm or more. The first rotation speed may be
100 rpm.
[0038] When the drum rotates at the first rotation
speed, the laundry in the drum may rotate integrally with
the drum, without being separated from an inner circum-
ferential surface of the drum, even at the highest point
of the drum.
[0039] When the drum rotates at the first rotation
speed, water in the tub may rise along the inner surface
of the tub. When the drum rotates at the first rotation
speed, water in the tub may rise along the inner surface
of the tub to flow below the gasket. Water flowing below
the gasket may remove lint accumulated below the gas-
ket. Water flowing below the gasket may remove lint ac-
cumulated below the door.
[0040] The driving unit may accelerate the drum to ro-
tate the drum at a first rotation speed. The driving unit
may accelerate the drum when the water level of the tub
is the first water level. The driving unit may accelerate
the drum to the first rotation speed in a state in which the
water level of the tub is the first water level.
[0041] The driving unit may accelerate the drum to the
first rotation speed after passing a second rotation speed
slower than the first rotation speed in a section in which
the drum is accelerated to the first rotation speed. The
second rotation speed may be a rotation speed at which
the laundry in the drum rises above a height correspond-
ing to a rotation center of the drum by the rotation of the
drum and then falls apart from the drum.
[0042] The second rotation speed may be in the range
of 40 rpm to 60 rpm. The second rotation speed may be
46 rpm.
[0043] The driving unit may rotate the drum, while
maintaining the second rotation speed, in a state in which
the water level of the tub is the first water level.
[0044] When the rotation speed of the drum passes
the second rotation speed in the section in which the
drum accelerates or when the drum rotates, while main-
taining the second rotation speed, the laundry in the drum
may rise to the height corresponding to the rotation center
of the drum and then fall apart from the drum.
[0045] When the laundry falls, water in the drum may
splash on the gasket and the door. Lint accumulated on
the gasket and the door may be removed.
[0046] The clothing treatment apparatus may further
include a water level detecting unit detecting a water level
of the tub. The water supply unit may supply water to the
tub based on the water level of the tub detected by the
water level detecting unit.
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[0047] The driving unit may stop the drum after rotating
the drum at the first rotation speed.
[0048] When the drum rotates, the laundry in the drum
may absorb water from the tub. As the laundry may ab-
sorb water in the tub, the water level of the tub may be
lowered.
[0049] The water level detecting unit may detect the
water level of the tub in a state in which the drum is
stopped. The water level detecting unit may detect the
water level of the tub after the drum rotates at the first
rotation speed and stops.
[0050] The water supply unit may re-supply water to
the tub up to the first water level when the water level of
the tub is lower than the first water level after the drum
rotates at the first rotation speed. When the water level
of the tub is lower than the first water level in a state in
which the drum stops, the water supply unit may re-sup-
ply water to the tub. The water supply unit may re-supply
water to the tub up to the first water level.
[0051] The driving unit may rotate the drum again at
the first rotation speed after the water supply unit re-sup-
plies water to the tub.
[0052] If the drum rotates after the resupplying of wa-
ter, the laundry may not absorb more water. When the
drum rotates at the first rotation speed after the resup-
plying of water, the water level of the tub may not de-
crease.
[0053] The water level of the tub in a section in which
the drum rotates at the first rotation speed after the re-
supplying of water may be higher than the water level in
the tub in a section in which the drum rotates at the first
rotation speed before the resupplying of water.
[0054] When the drum rotates at the first rotation speed
after the resupplying of water, water in the tub may flow
on the inner surface of the gasket, and water flowing on
the inner surface of the gasket may reach a position high-
er than that when the drum rotates before the resupplying
of water. Water flowing on the inner surface of the gasket
may remove lint accumulated at a position higher than a
position of lint removed before the resupplying of water.
The water flowing on the inner surface of the gasket may
remove lint accumulated in the door.
[0055] The driving unit may brake the drum after rotat-
ing the drum at the first rotation speed. The driving unit
may brake the drum by reverse-phase braking.
[0056] A phase of power applied to the driving unit in
a section in which the drum is braked may be reversed
from a phase of power applied to the driving unit in a
section in which the drum rotates at the first rotation
speed.
[0057] The driving unit, before rotating the drum at the
first rotation speed, may accelerate the drum to the first
rotation speed, and a magnitude of acceleration in a sec-
tion in which the drum brakes may be greater than a
magnitude of acceleration in a section in which the drum
is accelerated up to the first rotation speed.
[0058] The driving unit, in a state in which the water
level in the tub is the first water level, may rotate the drum

by a rotation angle within the range of 90 degrees to 180
degrees at the first rotation speed and then brakes the
drum, and rotation and braking of the drum may be re-
peated alternately.
[0059] When the drum is braked, the laundry in the
drum may be separated from the drum and fall. As the
laundry falls, water in the drum may splash on the gasket
and the door. Lint accumulated on the gasket and the
door may be removed by the water splashed as the laun-
dry falls. Lint accumulated at a higher position than that
of lint removed by the dropped laundry according to ro-
tation of the drum at the second rotation speed may be
removed.
[0060] The clothing treatment apparatus may further
include a circulation pump pumping water discharged
from the tub, a nozzle provided in the gasket and having
an outlet located in the laundry access passage, and a
circulation flow path connecting the circulation pump to
the nozzle.
[0061] The circulation pump may be driven when the
driving unit rotates the drum.
[0062] When the circulation pump is driven, the circu-
lation nozzle may spray water. The circulation nozzle
may spray water to an inner surface of the gasket. The
circulation nozzle may spray water to an inner surface of
the door. The water sprayed from the circulation nozzle
may remove lint accumulated on the gasket and the door.
[0063] The clothing treatment apparatus may further
include a controller controlling the driving unit and the
water supply unit. The controller may control rotation of
the driving unit. The controller may control a rotation
speed and a rotation direction of the driving unit.
[0064] The controller may control the water supply unit
based on a water level of the tub detected by the water
level detecting unit.
[0065] The water supply unit may include a water sup-
ply flow path connecting the water source to the tub and
a water supply valve opening and closing the water sup-
ply flow path.
[0066] The controller may control the water supply
valve. The controller may control the water supply valve
based on the water level of the tub detected by the water
level detecting unit.
[0067] The controller may control the circulation pump.
The controller may drive the circulation pump when the
driving unit is driven.
[0068] The controller may control the induction heater.
[0069] Various embodiments of the present disclosure
provides a clothing treatment apparatus and a control
method thereof, capable of washing an inner surface of
a door and an inner circumferential surface of a gasket
by transferring wash water to the front of a tub by maxi-
mizing a water splash effect of wash water accommodat-
ed in the tub by controlling a motion of a drum, water
supply of wash water, and supply of circulating water in
a rinsing section during a washing cycle.
[0070] An embodiment of the present disclosure pro-
vides a clothing treatment apparatus and a control meth-
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od thereof, capable of washing an inner surface of a door
and an inner circumferential surface of a gasket by trans-
ferring wash water to the inner surface of the door and
the inner circumferential surface of the gasket by gener-
ating a water current through which wash water supplied
to a tub flows by rotating a drum after wash water is sup-
plied to a water level at which a lower portion of the gasket
is submerged in a rinsing section.
[0071] An embodiment of the present disclosure pro-
vides a control method of a clothing treatment apparatus
including a cabinet having an inlet port formed therein, a
door opening and closing the inlet port, a tub provided
inside the cabinet to accommodate water, a drum rotat-
ably provided in the tub to receive laundry, a driving unit
coupled to the tub to rotate the drum, a gasket connecting
the inlet port to an opening of the tub, a water supply unit
communicating with the gasket and supplying water to
the tub through the gasket, and a circulation unit con-
necting the gasket to the tub to supply water discharged
from the tub to the gasket, including: a first water supply
step of supplying water to the tub; a rotating step of ro-
tating the drum at a first RPM after the first water supply
step; a second water supply step of supplying water to
the tub to a second water level higher than the first water
level through the water supply unit after the rotating step;
an acceleration step of accelerating the drum to a second
RPM; a lint removal step of removing lint accumulated
on an inner circumferential surface of the gasket and an
inner surface of the door by forming a water current ac-
cording to a rotation of the drum with water supplied to
the second water level by maintaining rotation of the drum
to the second RPM after the acceleration step; and a
deceleration step of decelerating rotation of the drum af-
ter the lint removal step.
[0072] The acceleration step, the lint removal step, and
the deceleration step may be performed while the second
water supply step is performed, and the acceleration step
may be performed when the water level in the tub reaches
the second water level.
[0073] The method may further include a circulating
water supply step of supplying water discharged from the
tub to the gasket through the circulation unit to remove
lint accumulated on the inner circumferential surface of
the gasket and the inner surface of the door, wherein the
circulating water supply step may be performed while
accelerating the drum to a second RPM, and may be
terminated while decelerating the rotation of the drum.
[0074] The acceleration step, the lint removal step, the
deceleration step, and the circulating water supply step
may be performed at least once during a rinsing cycle of
the clothing treatment apparatus.
[0075] The second RPM may be equal to the first RPM,
or the second RPM may be greater than the first RPM.
[0076] An embodiment of the present disclosure pro-
vides a clothing treatment apparatus including: a cabinet
forming an exterior and including an inlet port, a door
opening and closing the inlet port, a tub provided inside
the cabinet and forming an opening communicating with

the inlet port, a drum rotatably installed inside the tub to
accommodate laundry, a gasket connecting the inlet port
of the cabinet to the opening of the tub, an induction mod-
ule provided in the tub and heating a circumferential sur-
face of the drum through a magnetic field generated by
applying a current, a driving unit coupled to the tub to
rotate the drum, a water supply unit communicating with
the gasket to supply water to the tub through the gasket,
and a controller controlling the driving unit and the water
supply unit, wherein the controller controls the water sup-
ply unit and the driving unit such that water is supplied
to the tub to a first water level for rinsing the laundry
through the water supply unit, the drum is rotated at a
first RPM, and thereafter, the drum is rotated at a second
RPM while water is supplied to a second water level high-
er than the first water level through the water supply unit,
so that water supplied to the second water level forms a
water current according to the rotation of the drum to
remove lint accumulated on an inner circumferential sur-
face of the gasket and an inner surface of the door.
[0077] The clothing treatment apparatus may further
include a circulation unit forming a flow path for circulating
water discharged from the tub, wherein the circulation
unit may include a circulation flow path connecting the
tub to the gasket and a circulation pump providing power
to the circulation flow path.
[0078] The controller may control the circulation pump
to supply water discharged from the tub to an inner cir-
cumferential surface of the gasket, and the controller may
control the circulation pump to be operated, while accel-
erating the drum at the second RPM, so that water dis-
charged from the tub is supplied to the inner circumfer-
ential surface of the gasket.
[0079] Also, the controller may stop the operation of
the circulation pump when the rotation of the drum is
decelerated from the second RPM.
[0080] The second RPM may be equal to the first RPM,
or the second RPM may be set to be greater than the
first RPM.
[0081] In an embodiment of the present disclosure, a
water supply flow path may be formed through the gasket.
In addition, a circulating water supply flow path may be
formed through the tub, the circulation pump, and the
gasket.
[0082] In an embodiment of the present disclosure, wa-
ter may be supplied to the first water level that is a rinsing
water level through the water supply unit and the motor
may be controlled to rotate at a first rotation speed of 1G
or more at which the laundry adheres to an inner wall of
the drum by centrifugal force to rotate, and the circulation
pump may be controlled to be driven to supply of wash
water in the tub to the inside of the drum.
[0083] In an embodiment of the present disclosure, wa-
ter may be supplied to a water level above the rinsing
water level, the motor may be controlled to rotate the
drum at a second rotation speed greater than the first
rotation speed, and the circulation pump may be control-
led to be driven to supply wash water in the tub to the
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inside of the drum.
[0084] In an embodiment of the present disclosure, a
water supply port may be formed in the gasket so that
water may be supplied through the gasket, and at least
one water supply port may be formed on the gasket and
may be provided above the gasket.
[0085] In an embodiment of the present disclosure,
when the drum is rotated reversely in both directions, the
drum may be rotated by more than 1G so that the laundry
is moved in both directions along the inner wall of the
drum, reverse braking may be performed to drop the laun-
dry when the laundry is located at the top of the drum,
and then, the drum may be controlled to rotate in the
opposite direction again.
[0086] Each of the features of the embodiments de-
scribed above may be implemented in combination in
other embodiments as long as they are not contradictory
or exclusive to other embodiments. Advantageous Ef-
fects
[0087] According to at least one of the embodiments
of the present disclosure, lint accumulated in the gasket
and the door may be removed.
[0088] In addition, lint accumulated in the gasket and
the door may be removed without a duct for discharging
air toward the gasket and the door.
[0089] In addition, since lint may be removed without
a duct, the laundry may be dried by heating the drum,
instead of a hot air drying method.
[0090] In addition, since a duct may not be provided,
it is possible to increase the degree of freedom in an
installation position of an induction module.
[0091] In addition, power consumption during drying
may be reduced by providing an induction module.
[0092] In addition, lint accumulated on the gasket and
the door may be removed during a washing cycle and a
rinsing cycle.
[0093] In addition, lint generated during a drying cycle
of the clothing treatment device to which an induction
module (IH module) is applied and accumulated in the
inner surface of the door, the inner circumferential sur-
face of the gasket, and the front of the tub may be re-
moved by forming a water current of wash water supplied
to the inside of the tub during a washing cycle.
[0094] Also, lint accumulated in a lower portion of the
gasket and a lower portion of the inner surface of the
door may be removed by forming a water current after
water is supplied so that a portion of the inner circumfer-
ential surface of the gasket is submerged.
[0095] In addition, lint accumulated on a central portion
and an upper portion of the gasket and a central portion
and upper portion of the inner surface of the door may
be removed by causing a phenomenon that water is
splashed to the front of the tub by controlling a motion of
the drum at a set water level at which a portion of the
inner circumferential surface of the gasket is submerged
after wash water is supplied to the set water level.
[0096] In addition, by supplying water and circulating
water to the front of the tub, lint accumulated on an upper

portion of the inner surface of the door may be removed.
[0097] The effects of the present disclosure are not
limited to those described above, and other effects not
mentioned will be clearly recognized by those skilled in
the art from the following description.

Description of Drawings

[0098]

FIG. 1 is a view illustrating an exterior of a clothing
treatment apparatus according to an embodiment of
the present disclosure.
FIG. 2 is a view illustrating an internal configuration
of the clothing treatment apparatus of FIG. 1.
FIG. 3 is a view illustrating an induction module, a
tub, and a drum.
FIG. 4 is a block diagram illustrating a configuration
for controlling a clothing treatment apparatus ac-
cording to an embodiment of the present disclosure.
FIG. 5 is a view illustrating driving motions of a drum
that may be implemented by a clothing treatment
apparatus according to an embodiment of the
present disclosure.
FIG. 6 is a view illustrating a washing cycle applied
to a clothing treatment apparatus according to an
embodiment of the present disclosure.
FIG. 7 is a view illustrating a portion of a washing
cycle applied to a clothing treatment apparatus ac-
cording to an embodiment of the present disclosure.
FIG. 8 is a view illustrating a relationship between a
water level, a drum RPM, water supply, and circula-
tion during a portion of a washing cycle of the drum
according to an embodiment of the present disclo-
sure.
FIG. 9 is a view illustrating a cleaning portion of a
gasket and a door during the cycle of FIG. 8. Mode
for Disclosure

[0099] Hereinafter, the embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings. The same or corresponding el-
ements will be consistently denoted by the same respec-
tive reference numerals and described in detail no more
than once regardless of drawing symbols.
[0100] In addition, terms "module" and "unit" for com-
ponents used in the present specification are used only
in order to easily make the specification. Therefore, these
terms do not have meanings or roles that are distin-
guished from each other
[0101] In the following description, when the detailed
description of the relevant known function or configura-
tion is determined to unnecessarily obscure the important
point of the present disclosure, the detailed description
will be omitted. The accompanying drawings of the
present disclosure aim to facilitate understanding of the
present disclosure and should not be construed as limited
to the accompanying drawings. Also, the present disclo-
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sure is not limited to a specific disclosed form, but in-
cludes all modifications, equivalents, and substitutions
without departing from the scope and spirit of the present
disclosure.
[0102] It will be understood that, although the terms
first, second, etc. May be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one el-
ement from another.
[0103] When it is mentioned that a certain element is
"connected to" or "electrically connected to" a second
element, the first element may be directly connected or
electrically connected to the second element, but it
should be understood that a third element may intervene
therebetween. Meanwhile, when it is mentioned that a
certain element is "directly connected to" or "directly elec-
trically connected to" a second element, it should be un-
derstood that there is no third element therebetween.
[0104] As used herein, the singular forms "a", "an" and
"the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise.
[0105] Furthermore, although each drawing is de-
scribed for convenience of description, it is also within
the scope of the present disclosure that those skilled in
the art implement other embodiments by combining at
least two or more drawings.
[0106] FIG. 1 is a view illustrating an exterior of a cloth-
ing treatment apparatus according to an embodiment of
the present disclosure, and FIG. 2 is a view illustrating
an internal configuration of the clothing treatment appa-
ratus of FIG. 1.
[0107] To help understanding of a detailed structure of
the clothing treatment apparatus according to an embod-
iment of the present disclosure, a direction toward a door
12 with respect to the center of the clothing treatment
apparatus may be defined as a front.
[0108] In addition, a direction opposite to the direction
toward the door 12 may be defined as a rear direction,
and right and left directions may be defined depending
on the front and rear directions defined above.
[0109] Hereinafter, descriptions are given with refer-
ence to FIGS. 1 and 2.
[0110] The clothing treatment apparatus according to
an embodiment of the present disclosure may be a wash-
ing machine, a dryer, a washing machine combined with
drying, or an apparatus for refreshing clothes.
[0111] The clothing treatment apparatus may be a dry-
er that does not include a tub 2. Alternatively, the clothing
treatment apparatus may be a washing machine com-
bined with drying including a tub 2. Hereinafter, as a cloth-
ing treatment apparatus of the present disclosure, a
washing machine combined with drying will be described
as a representative example. However, the clothing treat-
ment apparatus of the present disclosure is not limited
thereto.
[0112] A clothing treatment apparatus according to an
embodiment of the present disclosure may include a cab-
inet 1 forming an exterior, the tub 2 provided inside the

cabinet 1, and a drum 3 rotatably provided inside the tub
2 and accommodating an object (for example, a laundry
object, a drying object, or a refresh object).
[0113] For example, clothes that are washed with wash
water may be called a laundry object, wet clothes that
are dried using heat may be called a drying target, and
dry clothes that are refreshed using hot air, cold air, or
steam may be called a refresh object. Accordingly,
clothes may be washed, dried, or refreshed through the
drum 3 of the clothing treatment apparatus.
[0114] The cabinet 1 may include an inlet port provided
at the front of the cabinet 1 through which an object enters
and exits, and the cabinet 1 may have a door 12 rotatably
connected to the cabinet 1 to open and close the inlet port.
[0115] The door 12 may include a door frame 121 and
a transparent window 122 provided in a central portion
of the door frame 121.
[0116] A control panel 5 may be provided on an upper
front side of the clothing treatment apparatus. The control
panel 5 may be provided for a user interface. Various
user inputs may be performed through the control panel
5, and input information or various information of the
clothing treatment apparatus may be displayed. Accord-
ingly, the control panel 5 may include an operating unit
for a user to operate the clothing treatment apparatus
and a display for displaying information to the user.
[0117] Meanwhile, the tub 2 forms a space in which
water may be stored. The tub 2 may extend in a cylindrical
shape. The tub 2 may have a longitudinal axis parallel to
a lower surface of the cabinet 1 or may form a predeter-
mined angle with the cabinet 1. An extension line of a
longitudinal axis of the tub 2 may pass through a rear
surface of the cabinet 1. The tub 2 has an opening 21
communicating with the inlet port. A tub opening 21 is
provided at the front. The tub 2 may include the tub open-
ing 21 and the tub body 22 constituting the body of the
tub. Accordingly, the tub body 22 may be provided in a
cylindrical shape, and the tub opening 21 may be provid-
ed to correspond to a shape of the tub body 22.
[0118] The tub 2 may be fixed to a lower surface (bot-
tom surface) of the cabinet 1 by a second support portion
132, and the second support portion 132 may include a
support bar 1321 and a damper 1322 to damp a vibration
generated in the tub 2 by the rotation of the drum 3.
[0119] In addition, the first support portion 131 fixed to
the upper surface of the cabinet 1 may be connected to
the upper surface of the tub 2. Vibration generated in the
tub 2 and transmitted to the cabinet 1 may be damped
through the first support portion 131.
[0120] That is, through the first support portion 131 and
the second support portion 132, the tub 2 may be sup-
ported inside the cabinet 1 and vibration generated from
the tub 2 may be damped.
[0121] The drum 3 may include a body extending in a
cylindrical shape. The drum 3 may be formed of a con-
ductor. A body of the drum 3 may be formed of a con-
ductor. The body of the drum 3 may be formed of metal.
A plurality of through-holes 33 may be formed in the drum
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3.
[0122] The drum 3 may provide a space for storing
objects (laundry, drying objects, and refresh objects).
The drum 3 may extend in a cylindrical shape. The drum
3 may have a longitudinal axis parallel to a lower surface
(bottom surface) of the cabinet 1 or may form a prede-
termined angle. An extension line of the longitudinal axis
of the drum 3 may pass through the rear surface of the
cabinet 1. A drum opening 31 communicating with the
tub opening 21 may be provided at the front of the drum
3. An angle between the central axis of the drum 3 and
the tub 2 with respect to the bottom surface may be the
same.
[0123] A plurality of through-holes 33 passing through
the drum 3 may be formed on an outer circumferential
surface of the drum 3. Through the through-hole 33, air
and wash water may be introduced between the inside
of the drum 3 and the inside of the tub 2.
[0124] A lifter 35 for stirring an object when the drum
3 rotates may be provided on an inner circumferential
surface of the drum 3. The lifters 35 may extend along
the longitudinal direction of the drum 3 from the inner
circumferential surface of the drum 3 and may be provid-
ed in plurality on the inner circumferential surface of the
drum 3.
[0125] The drum 3 may be rotated by a driving unit 6
provided at the rear of the tub 2.
[0126] The driving unit 6 may include a stator 61 fixed
to the rear surface of the tub 2, a rotor 63 rotating by an
electromagnetic action with the stator, and a rotating
shaft 65 connecting the drum 3 and the rotor 63 through
the rear surface of the tub 2.
[0127] The stator 61 may be fixed to the rear surface
of the bearing housing 66 provided on the rear surface
of the tub 2, and the rotor 63 may include a rotor magnet
632 provided on a radially outer side of the stator 61 and
a rotor housing 631 connecting the rotor magnet 632 to
the rotating shaft 65.
[0128] A plurality of bearings 68 supporting the rotating
shaft 65 may be provided inside the bearing housing 66.
[0129] In addition, a spider 67 that easily transmits a
rotational force of the rotor 63 to the drum 3 may be pro-
vided on the rear surface of the drum 3, and the rotating
shaft 65 for transmitting rotational power of the rotor 63
may be fixed to the spider 65.
[0130] Meanwhile, a detergent box 7 may be provided
on the upper front side of the clothing treatment appara-
tus. A detergent, fabric softener, etc. may be supplied
through the detergent box 7. The detergent box 7 may
be provided with a handle so that the user may slide the
detergent box 7 toward the front of the cabinet 1 to open
and close the detergent box 7.
[0131] More specifically, the detergent box 7 may be
provided to include a case 71 provided inside the cabinet
1 and a drawer 72 withdrawable from the case 71.
[0132] The drawer 72 accommodated in the case 71
may be drawn out of the cabinet 1 through a drawer outlet
provided to pass through the front surface of the cabinet

1. The drawer 72 may be provided as a polyhedron (e.g.,
a hexahedron) with an open upper surface, and a storage
unit 721 providing a space for storing a detergent and a
detergent outlet 723 connecting the storage unit 721 to
the case 71 may be provided inside the drawer 72. The
detergent outlet 723 may be provided as a through-hole
penetrating a rear surface or a bottom surface of the stor-
age unit 721, and may be provided as a bell trap provided
on a bottom surface of the storage unit 721.
[0133] The water supply units 51 and 53 may be con-
nected to a water source to supply water to the tub 2.
The water source may be a water source outside the
cabinet, such as a water supply. The water supply units
51 and 53 may include a water supply flow path 51 sup-
plying water from the water source to the storage unit
721 and a water supply valve that opens or closes the
water supply flow path 51 according to a control signal
from the controller 10. Water supply units 51 and 53
[0134] Therefore, when water is supplied to the storage
unit 721 in which the detergent is stored through the water
supply flow path 51, the detergent in the storage unit 721
moves to the case 71 through the detergent outlet 723
together with water. A liquid in which the detergent and
water are mixed may be referred to as detergent water.
[0135] Meanwhile, a detergent may not be accommo-
dated in the storage unit 721. In this case, the water sup-
plied to the storage unit 721 may move to the case 71
through the outlet 723.
[0136] The water supply units 51 and 53 may include
a supply pipe 53 connecting the detergent box 7 to the
tub 2. The supply pipe 53 may be connected to the case
71. The supply pipe 53 may be connected to an upper
portion of the tub 2.
[0137] The detergent water or water of the case 71
may be supplied to the tub 2 through the supply pipe 53.
[0138] The water supplied to the tub 2 is discharged
to the outside of the cabinet 1 through a drain unit 14.
The drain unit 6 may include a drain pipe 142 that forms
a drain passage through which water inside the tub 2
moves and a drain pump 141 that generates a pressure
difference in the drain pipe 142 so that water supplied
into the tub is drained to the outside of the cabinet 1
through the drain pipe 142.
[0139] In more detail, the drain pipe 142 may include
a first drain pipe 1421 connecting a lower surface of the
tub 2 to the drain pump 141 and a second drain pipe 1422
having one end connected to the drain pump 141 to form
a flow path through which water moves to the outside of
the cabinet 1.
[0140] Furthermore, the clothing treatment apparatus
according to an embodiment of the present disclosure
further includes a water level detecting unit 110 detecting
a water level inside the tub body 22. The water level de-
tecting unit 110 may include a communication pipe 111
having the same water level as the water level inside the
tub body 21 and a sensor 113 detecting a change in pres-
sure inside the communication pipe 111.
[0141] One end of the communication pipe 111 is con-
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nected to the first drain pipe 1421, and the other end is
provided to be located at a point higher than a rotation
center of the drum 3. Accordingly, when all the water
inside the tub body 22 has moved to the first drain pipe
1421, the water level detecting unit 110 may also detect
the water level in the first drain pipe 1421.
[0142] The clothing treatment apparatus according to
an embodiment of the present disclosure may include a
gasket 4. The gasket 4 may connect the inlet port 11 of
the cabinet 1 to the tub opening 21. The gasket 4 may
form a passage for loading and unloading laundry.
[0143] The gasket 4 may have an elongated tubular
shape. One end of the gasket 4 may be coupled to the
tub opening 21. The other end of the gasket 4 may be
coupled to the inlet port 11 of the cabinet 1. The gasket
4 may extend from the tub opening 21 to the inlet port 11
of the cabinet 1.
[0144] The gasket 4 may prevent vibration of the tub
2 from being transmitted to the cabinet 1. The gasket 4
may be formed of a flexible material. For example, the
gasket 4 may be formed of a material such as rubber,
ethylene propylene diene monomer (EPDM), or thermo
plastic elastomer (TPE). However, the present disclosure
is not limited thereto.
[0145] The gasket 4 may seal between the cabinet 1
and the tub 2. That is, the gasket 4 may prevent water
inside the tub 2 from leaking into the space between the
tub 2 and the cabinet 1.
[0146] Meanwhile, the clothing treatment apparatus
according to an embodiment of the present disclosure
may include circulation units 55 and 57 for recirculating
the water drained from the tub 2. The circulation units 55
and 57 include a circulation pump 55 pumping water dis-
charged from the tub 2, a nozzle 57a spraying the
pumped water into the tub 2 or drum 3, and a circulation
flow path 57 connecting the circulation pump 55 and the
nozzle 57a.
[0147] The circulation pump 55 may communicate with
the inside of the tub 2 through a bottom surface of the
tub 2. A flow path connecting the circulation pump 55 and
the tub 2 may be connected to an inlet of the circulation
pump 55. The circulation pump 55 may be connected to
the first drain pipe 1421 described above. Alternatively,
the circulation pump 55 may be connected to the bottom
surface of the tub 2 through a separate flow path from
the first drain pipe 1421.
[0148] The circulation pump 55 may be provided sep-
arately from the aforementioned drain pump 141. Alter-
natively, the circulation pump 55 and the drain pump 141
may be provided in one housing. Alternatively, a single
pump may serve as a circulation pump and a drain pump.
[0149] The circulation flow path 57 may connect the
circulation pump 55 and the nozzle 57a.
[0150] The circulation flow path 57 may be connected
to the circulation pump 55. The circulation flow path 57
may be connected to an outlet of the circulation pump 55.
[0151] The circulation flow path 57 may be connected
to the nozzle 57a. The circulation flow path 57 may com-

municate with the nozzle 57a. The circulation flow path
57 may be connected to the gasket 4. The circulation
flow path 57 may be connected to the nozzle 57a provid-
ed in the gasket 4.
[0152] The circulation flow path 57 may guide the water
pumped by the circulation pump 55 to the nozzle 57a.
The circulation flow path 57 may supply water pumped
by the circulation pump 55 to the nozzle 57a.
[0153] The nozzle 57a may be provided in the gasket
4. The nozzle 57a may be integrally formed with the gas-
ket 4, or may be manufactured separately from the gasket
4 and coupled to the gasket 4.
[0154] The nozzle 57a may pass through the gasket
4. An outlet of the nozzle 57a may be located inside the
gasket 4. An inlet of the nozzle 57a may be located out-
side the gasket 4. The nozzle 57a may be connected to
the circulation flow path 57 from the outside of the gasket
4.
[0155] The nozzle 57a may communicate with a space
surrounded by the inner circumferential surface of the
gasket 4. That is, the nozzle 57a may communicate with
the laundry access passage described above. The noz-
zle 57a may communicate with the internal space of the
tub 2 and the internal space of the drum 3 through the
laundry access passage.
[0156] The nozzle 57a may spray water pumped by
the circulation pump 55 and introduced along the circu-
lation flow path 57a. The nozzle 57a may spray water to
the inner surface of the gasket 4. The nozzle 57a may
spray water on the inner surface 122 of the door 12. The
nozzle 57a may spray water into the drum 3.
[0157] The nozzle 57a may be located above the cent-
er of the gasket 4.
[0158] A plurality of nozzles 57a may be provided. The
plurality of nozzles may be arranged along the circum-
ferential direction of the gasket 4. The plurality of nozzles
may include a nozzle 57a located above the center of
the gasket 4. The plurality of nozzles may include a noz-
zle located below the center of the gasket 4.
[0159] Meanwhile, the clothing treatment apparatus
according to an embodiment of the present disclosure
may further include a direct water nozzle connected to
an external water source in addition to the nozzle 57a
connected to the circulation pump 55. The water supply
units 51 and 53 may further include a separate nozzle
water supply flow path in addition to the water supply flow
path 51, and the nozzle water supply flow path may be
connected to the external water source and be controlled
by a valve. In addition, a direct water nozzle connected
to the nozzle water supply flow path may be further pro-
vided in the gasket 4.
[0160] As water supplied through the nozzle 57a or the
direct water nozzle flows along the inner surface of the
door 12, lint adhered to the inner surface of the door 12
may be removed. In addition, water supplied through the
nozzle 57a may flow along the inner circumferential sur-
face of the gasket 4, and lint accumulated on the inner
circumferential surface of the gasket 4 may be removed.
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[0161] In addition, lint adhered to the gasket 4 and the
inner surface 122 of the door may be removed by sup-
plying water to the tub 2, the gasket 4, and the inner
surface 122 of the door through RPM control of the drum
3, which will be described later.
[0162] The clothing treatment apparatus according to
an embodiment of the present disclosure may include an
induction module 8 for heating the drum 3. The induction
module 8 includes a coil. When power is applied to the
induction module 8, a magnetic field is generated by the
coil. The induction module 8 may heat the drum 3 through
the generated magnetic field.
[0163] The induction module 8 may heat the drum 3 to
heat wash water in the tub 2 and laundry in the drum 3.
The clothing treatment apparatus of the present disclo-
sure may improve washing performance by increasing
the temperature of wash water and laundry.
[0164] Also, the induction module 8 may dry the laun-
dry by heating the drum 3.
[0165] FIG. 3 is a view illustrating an induction module,
a tub, and a drum.
[0166] Hereinafter, the induction module 8 and a struc-
ture for mounting the induction module 8 in the clothing
treatment apparatus will be described with reference to
FIG. 3.
[0167] The induction module 8 is mounted on a circum-
ferential surface of the tub 2 to heat the circumferential
surface of the drum 3 through a magnetic field generated
when a current is applied to a coil a round which a wire
is wound.
[0168] More specifically, when an alternating current
(AC) in which a phase of a current is changed flows
through the coil, the coil forms a radial alternating mag-
netic field according to the Ampere circuit law. Thereafter,
when the alternating magnetic field is concentrated to-
ward the drum 3 formed of a conductor having high mag-
netic permeability, an eddy current is formed in the drum
3 according to Faraday’s law of induction.
[0169] Accordingly, the eddy current flowing through
the drum 3 is converted into Joule heat by resistance of
the drum 3 itself, so that the inner circumferential surface
of the drum 3 is directly heated.
[0170] In order to fix the coil to the upper surface of the
tub 2, the clothing treatment apparatus according to an
embodiment of the present disclosure may further in-
clude a base housing 82. The base housing 82 may be
fixed to the circumferential surface of the tub 2, may pass
through the rotating shaft 65, and may be provided above
a horizontal surface parallel to the ground.
[0171] More specifically, the base housing 82 may be
provided in a rectangular plate shape or a rectangular
shape having a predetermined thickness, may have a
front-rear length thereof shorter than a front- rear length
of the tub 2, and may include a base body 821 located
above the drum 3.
[0172] The base body 821 may be formed to have the
same curvature as that of the outer circumferential sur-
face of the tub 2 or the drum 3 in order to concentrate

the magnetic field generated from the coil to the drum 3.
[0173] In addition, the base housing 82 may further
include a fixing rib 823 protruding upward from the upper
surface of the base body 821 to allow a coil to be wound
therearound, and the fixing rib 823 forms a coil slot into
which a wire forming a coil is inserted. That is, the coil in
the coil slot may be fixed to the base housing 82 by an
interference fit method.
[0174] The induction module 8 may further include a
permanent magnet 83 provided above the base housing
82 and serving as a bar magnet in order to concentrate
the magnetic field generated in the coil toward the drum 3.
[0175] A plurality of the permanent magnets 83 may
be provided so as to be spaced apart from each other in
a longitudinal direction of the coil, located above the coil
fixed to the base housing 82, and disposed perpendicular
to a longitudinal direction of the wire forming the coil. This
is to cover both the inner coil and the outer coil at the
same time.
[0176] In order to fix the permanent magnet 83 to the
base housing 82, the induction module 8 may further in-
clude a permanent magnet housing 84 coupled to an
upper side of the base housing 82.
[0177] The permanent magnet housing 84 may include
a permanent magnet housing body 841 having a shape
corresponding to the base body 821 in a rectangular plate
shape or a rectangle having a predetermined thickness,
a plurality of permanent magnet mounting portions 842
provided in the permanent magnet housing body 841,
and an air flow hole 841b provided to pass through the
permanent magnet housing body 841 and located be-
tween the plurality of permanent magnet mounting por-
tions 842.
[0178] The permanent magnet mounting portion 842
is provided so that the permanent magnet 83 is inserted
from the upper side to the lower side, and may be formed
to support a lower portion of the permanent magnet 83.
Therefore, in order to prevent the permanent magnet 83
from being separated upward from the permanent mag-
net mounting portion 842, the induction module 8 of the
present disclosure may further include a cover 85 cou-
pled to the permanent magnet housing 84.
[0179] The cover 85 may include a cover body 851
having a rectangular plate shape or a rectangular shape
having a predetermined thickness and an air discharge
hole 851a provided at the center of the cover body 851
to discharge hot air (air) by convection.
[0180] The reason for separating the permanent mag-
net housing 84 and the cover 85 is to allow air to flow
over the upper surface of the permanent magnet 83 to
accelerate cooling of the permanent magnet 83, allow
the permanent magnet 83 to be easily inserted and de-
tached so as to be exchanged, and a component for fixing
the permanent magnet 83 not to have a closed surface
to facilitate injection.
[0181] Hereinafter, a structure for fixing the base hous-
ing 82, the permanent magnet housing 84, and the cover
85 to the tub 2 will be described. As described above,
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the induction module 8 of the present disclosure is a con-
figuration for inductively heating the drum 3 and should
be provided to be spaced apart from the outer circumfer-
ential surface of the drum 3 by a predetermined distance.
Therefore, the induction module 8 of the present embod-
iment may be fixed to the tub 2.
[0182] First, the base housing 82 may include a first
fastening portion 829 provided at a corner of the base
body 821 and having a first fastening hole 829a into which
a screw is inserted. The first fastening portion 829 may
be provided to protrude from both sides of a front end
and a rear end of the base body 821.
[0183] A plurality of housing fixing portions 22 having
a hollow communicating with the first fastening hole 829a
may be provided in the tub 2.
[0184] In addition, the permanent magnet housing 84
may also be provided at the edge of the permanent mag-
net housing body 841 and may have a third fastening
portion 849 having a second fastening hole 849a into
which a screw is inserted in communication with the first
fastening hole 829a. The third fastening portion 849 may
be provided to protrude from both sides of the front end
and the rear end of the permanent magnet housing body
841.
[0185] In addition, the cover 85 may have a third fas-
tening portion 859 protruding from the front and rear ends
of the cover body 851 and having a third fastening hole
859a communicating with the second fastening hole
849a.
[0186] Accordingly, one screw may pass through the
third fastening hole 859a - the second fastening hole
849a - the first fastening hole 829a to be finally fixed to
the housing fixing portion 22.
[0187] However, the third fastening portion 859 may
be provided at the front and rear ends of the cover body
851 and may be provided only on the left or right side,
and an insertion hook (not shown) inserted into a hook
fastening hole 841a formed at the permanent magnet
housing body 841 may be provided on a lower surface
of the cover body 851.
[0188] Meanwhile, when the drum 3 rotates during
washing, drying, or refreshing, vibration may be trans-
mitted to the tub 2 and the structures mounted on the tub
2 also vibrate, so the parts mounted on the tub 2 may be
damaged.
[0189] To solve this problem, a weight balancer 15 for
damping vibration generated by the drum 3 may be pro-
vided on the outside of the gasket 4 and on the front
surface of the tub 2, and the weight balancer 15 may
include a first balancer 151 and a second balancer 152
respectively provided on both sides with respect to the
center of a horizontal width direction of the tub 2.
[0190] Vibration of the drum transmitted to the tub and
the cabinet may be damped by the aforementioned bal-
ancer structure, and thus a problem of the induction mod-
ule being removed from the tub or the coil accommodated
in the induction module being removed may be prevent-
ed.

[0191] FIG. 4 is a block diagram illustrating a configu-
ration for controlling a clothing treatment apparatus ac-
cording to an embodiment of the present disclosure de-
scribed above. Hereinafter, descriptions thereof will be
given with reference to FIG. 4.
[0192] The controller 10 is provided on the control pan-
el 5 and the like, and may be provided to perform various
washing cycles or options described above upon receiv-
ing a user’s instruction to operate the clothing treatment
apparatus through the operating unit provided on the con-
trol panel 5.
[0193] That is, the controller 10 may be provided to
control the water supply valve 51a, the drain pump 141,
the circulation pump 55, and the driving unit 6 using water
level information detected by the water level detecting
unit 110, while performing the determined washing cycle
and options. In addition, the control panel 5 may include
a display unit and may provide the user with various
courses and current states of the above-described cloth-
ing treatment apparatus.
[0194] According to the control configuration, when
clothes are loaded into the drum 3 and an operation com-
mand of the clothing treatment apparatus is input to the
operating unit, the controller 10 may supply water to the
tub 20 and then drive the driving unit 6 to stir the drum 3
horizontally or rotate the drum 3 in one direction to per-
form a washing cycle, a rinsing cycle, and a spin-drying
cycle.
[0195] FIG. 5 is a view illustrating driving motions of a
drum that may be implemented by a clothing treatment
apparatus according to an embodiment of the present
disclosure, and FIG. 6 is a view illustrating a washing
cycle applied to a clothing treatment apparatus according
to an embodiment of the present disclosure.
[0196] Hereinafter, descriptions are given with refer-
ence to FIGS. 5 and 6.
[0197] A driving motion of the drum refers to a combi-
nation of a rotation direction and a rotation speed of the
drum 3, the laundry accommodated in the drum 3 varies
in a falling direction or a falling point depending on the
driving motion of the drum and as a result, a flow of the
laundry accommodated in the drum 3 is changed. The
driving motion of the drum is implemented by controlling
the driving unit 6 by the controller 10.
[0198] Since the laundry is lifted by the lifter 35 provid-
ed on the inner circumferential surface of the drum 3
when the drum 3 rotates, impact applied to the laundry
may be varied by controlling the rotation speed and ro-
tation direction of the drum 3.
[0199] That is, it is possible to vary mechanical force
such as friction between laundry items, friction between
the laundry and wash water, and an impact of falling of
the laundry. In other words, the degree of tapping or rub-
bing the laundry for washing may be varied, and the de-
gree of dispersing or turning over the laundry may be
varied.
[0200] Meanwhile, in order to implement these various
drum driving motions, the driving unit 6 may be a direct
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motor. That is, a stator of the motor may be fixed to the
rear of the tub 2, and a driving shaft rotated together with
the rotor of the motor may directly drive the drum 3. This
is because, by controlling a rotation direction and torque
of the motor, a driving motion of the drum may be imme-
diately controlled by maximally preventing a time delay
or backlash.
[0201] Meanwhile, in the form of transmitting a rota-
tional force of the motor to the rotating shaft through a
pulley, etc., a drum driving motion of a type that allows
a time delay or backlash, for example, a tumbling driving
or a spin driving is possible, but it is not suitable for im-
plementing various other drum driving motions. Since the
driving method of the washing motor and the drum 3 is
obvious to those skilled in the art, a detailed description
thereof will be omitted.
[0202] (a) of FIG. 5 is a view illustrating a rolling motion.
In the rolling motion, the driving unit 6 rotates the drum
3 in one direction (preferably, one or more rotations), and
the laundry on the inner circumferential surface of the
drum 3 is controlled to fall toward a lowest point of the
drum 3 from a position less than about 90 degrees in the
rotation direction of the drum 3.
[0203] For example, when the driving unit 6 rotates the
drum 3 at about 40 RPM, the laundry located at the lowest
point of the drum 3 rises to a predetermined height along
the rotation direction of the drum 3 and then flows toward
the lowest point of the drum 3 as if it rolls from a position
less than about 90 degrees in the rotation direction. Vis-
ually, when the drum 3 rotates clockwise, the laundry
items continuously roll in the third quadrant of the drum 3.
[0204] During the rolling motion, the laundry is washed
through friction with wash water, friction between the
laundry, and friction with the inner circumferential surface
of the drum 3. At this time, the laundry is turned over
sufficiently to obtain the effect of gently rubbing to wash
the laundry.
[0205] Here, a rotation speed (rpm) of the drum 3 is
determined in relation to a radius of the drum 3. As the
rotation speed of the drum 3 increases, a centrifugal force
acting on the laundry in the drum 3 also increases. The
flow of laundry in the drum 3 is changed due to a differ-
ence in magnitude between the centrifugal force and
gravity.
[0206] Of course, a rotational force of the drum 3 and
the frictional force between the drum 3 and the laundry
has also to be considered. As such, when considering
various forces acting on the laundry, the rotation speed
of the drum 3 in the rolling motion is determined in a range
where the sum of the centrifugal force and the frictional
force is smaller than the gravity (1G).
[0207] (b) of FIG. 5 is a view illustrating a tumbling mo-
tion. In the tumbling motion, the driving unit 6 rotates the
drum 3 in one direction (preferably, one or more rota-
tions), but the laundry on the inner circumferential surface
of the drum 3 is controlled to fall from a position of about
90 degrees to 110 degrees in the rotation direction of the
drum 3 to the lowest point of the drum 3.

[0208] In general, the tumbling motion is a drum driving
motion used for washing and rinsing because mechanical
force is generated only by controlling the drum 3 to rotate
in one direction at an appropriate rotation speed.
[0209] That is, the laundry loaded into the drum 3 is
located at the lowest point of the drum 3 before the driving
unit 6 is driven. When the driving unit 6 provides torque
to the drum 3, the drum 3 rotates, and the laundry is lifted
from the lowest point to a predetermined height in the
drum 3 by the lifter 35 provided on the inner circumfer-
ential surface of the drum 3 or the frictional force with the
drum 3. For example, when the driving unit 6 rotates the
drum 3 at about 46 rpm, the laundry falls from the lowest
point of the drum 3 toward the lowest point of the drum
3 at a position of about 90 to 110 degrees in the rotation
direction.
[0210] The rotation speed of the drum 3 in the tumbling
motion may be determined in a range in which centrifugal
force is generated larger than in the case of rolling motion
but is generated less than gravity.
[0211] Visually, in the tumbling motion, when the drum
3 rotates clockwise, the laundry rises from the lowest
point of the drum 3 to a position of 90 degrees or to a
second quadrant, and then is separated from the inner
circumferential surface of the drum 3 to fall toward the
lowest point of the drum 3.
[0212] Accordingly, during the tumbling motion, the
laundry is washed by friction with wash water and an
impact force induced by falling, in particular, by a greater
mechanical force than in the case of the rolling motion.
[0213] (c) of FIG. 5 is a view illustrating a step motion.
In the step motion, the driving unit 6 rotates the drum 3
in one direction (preferably, less than one rotation), but
the laundry on the inner circumferential surface of the
drum 3 is controlled to fall from a vicinity of the highest
point of the drum 3 (preferably, a position of about 146
to 161 degrees in the rotation direction of the drum 3 but
is not necessarily limited thereto and may be an angle
position greater than 161 degrees within a range not ex-
ceeding 180 degrees) toward the lowest point of the drum
3.
[0214] That is, the step motion is a speed at which laun-
dry does not fall from the inner circumferential surface of
the drum 3 due to centrifugal force (that is, a speed at
which laundry is rotated together with the drum 3 while
being adhered to the inner circumferential surface of the
drum 3 due to centrifugal force), and is a motion that
maximizes the impact force on the laundry by rapidly
braking the drum 3 after rotating the drum 3.
[0215] For example, when the driving unit 6 rotates the
drum 3 at about 60 rpm or more, the laundry may rotate
without falling by centrifugal force (that is, in a state of
being adhered to the inner circumferential surface of the
drum 3 and rotated together with the drum 3), and in this
process, when the laundry is located near the highest
point (180 degrees in the rotation direction) of the drum
3, a torque in a direction opposite to the rotation direction
of the drum 3 may be controlled to be applied to the driving

21 22 



EP 4 130 375 A1

13

5

10

15

20

25

30

35

40

45

50

55

unit 6.
[0216] After the laundry rises from the lowest point of
the drum 3 in the rotation direction of the drum, the drum
3 stops and the laundry falls to the lowest point of the
drum 3, so that the laundry has a maximum drop, and
thus the impact force acting on the laundry is also max-
imized. Mechanical force (e.g., impact force) generated
by such a step motion is greater than the aforementioned
rolling motion or tumbling motion.
[0217] Visually, in the step motion, when the drum 3
rotates clockwise, the laundry located at the lowest point
of the drum 3 moves to the highest point (180 degrees)
of the drum 3 through the third and second quadrants
and is then suddenly separated from the inner circum-
ferential surface of the drum 3 to fall toward the lowest
point of the drum 3. Therefore, the step motion provides
the greatest mechanical force as the laundry has the larg-
est drop and the laundry amount is smaller.
[0218] Meanwhile, as a control method of the driving
unit 6 for braking the drum 3, reverse-phase braking may
be used. Reverse-phase braking is a method of braking
by generating a rotational force in a direction opposite to
the direction in which the driving unit 6 rotates. In order
to induce a rotational force opposite to the direction in
which the driving unit 6 rotates, a phase of power supplied
to the driving unit 6 may be reversed, thereby enabling
sudden braking in this way. Therefore, reverse-phase
braking is suitable for step motion.
[0219] After the driving unit 6 is braked, the driving unit
6 applies torque to the drum 3 again to raise the laundry
at the lowest point of the drum 3 to the highest point. That
is, after applying a torque to rotate in a forward direction,
a torque is applied to instantaneously rotate in a reverse
direction to make a sudden stop, and thereafter, a torque
is applied to rotate in the forward direction again to im-
plement the step motion.
[0220] Therefore, in the step motion, when the drum 3
rotates, the wash water introduced through the through-
hole 33 formed in the drum 3 rubs the laundry to wash
the laundry, and when the laundry is located at the high-
est point of the drum 3, the laundry falls to be washed by
impact force.
[0221] (d) of FIG. 5 is a view illustrating a swing motion.
In the swing motion, the driving unit 6 rotates the drum
3 in both directions and the laundry falls from a position
less than about 90 degrees in the rotation direction of the
drum 3 (preferably, a position of about 30 to 45 degrees
in the rotation direction of the drum 3 but is not necessarily
limited thereto and may be an angular position greater
than 45 degrees within a range not exceeding 90 de-
grees). For example, when the driving unit 6 rotates the
drum 3 counterclockwise at about 40 rpm, the laundry
located at the lowest point of the drum 3 rises to a pre-
determined height in the counterclockwise direction. At
this time, the driving unit 6 stops the rotation of the drum
3 before the laundry reaches the position of about 90
degrees in the counterclockwise direction, so that the
laundry moves toward the lowest point of the drum 3 from

the position less than about 90 degrees in the counter-
clockwise direction.
[0222] After the drum 3 stops rotating in this way, the
driving unit 6 rotates the drum 3 clockwise at about 40
RPM this time so that the laundry rises to a predetermined
height in the rotation direction (i.e., clockwise) of the drum
3. Also, before the laundry reaches the position of about
90 degrees in the clockwise direction, the driving unit 6
controls the drum 3 so that the rotation of the drum 3 is
stopped, so that the laundry falls toward the lowest point
of the drum 3 from a position less than about 90 degrees
in the clockwise direction.
[0223] That is, the swing motion is a motion in which
forward rotation/stop of the drum 3 and reverse rota-
tion/stop of the drum 3 are repeated. After the laundry
located at the lowest point of the drum 3 rises to the sec-
ond quadrant through the third quadrant, the laundry gen-
tly falls, and after the laundry rises to the first quadrant
through the fourth quadrant, the laundry gently falls, and
this operations are repeated. That is, visually, the swing
motion is a form in which the laundry flows in the figure
8 shape lying on its side across the third and fourth quad-
rants of the drum 3.
[0224] In this case, power generation braking is suita-
ble for braking of the driving unit 6. Power generation
braking minimizes a load generated in the driving unit 6,
minimizes mechanical wear of the driving unit 6, and at
the same time, adjusts impact applied to the laundry.
[0225] The power generation braking is a braking
method using that the driving unit 6 acts as a generator
by rotational inertia when a current applied to the driving
unit 6 is turned off. When the current applied to the driving
unit 6 is turned off, a direction of the current flowing
through the coil of the driving unit 6 is opposite to a di-
rection of a current before the power is turned off, and
thus, force (the Fleming’s rule) acts in a direction in which
the rotation of the driving unit 6 is interrupted, thereby
breaking the driving unit 6. Unlike reverse-phase braking,
power generation braking does not rapidly brake the driv-
ing unit 6 and allows the rotation direction of the drum 3
to be smoothly switched.
[0226] (e) of FIG. 5 is a view illustrating a scrub motion.
The scrub motion is a motion in which the driving unit 6
rotates the drum 3 alternately in both directions and the
laundry is controlled to fall at a position of about 90 de-
grees or greater in the rotation direction of the drum 3.
[0227] For example, when the driving unit 6 rotates the
drum 3 in the forward direction at about 60 rpm or more,
the laundry located at the lowest point of the drum 3 rises
to a predetermined height in the forward direction. At this
time, when the laundry reaches a position corresponding
to a set angle equal to or greater than about 90 degrees
(preferably, 139 to 150 degrees, but not necessarily lim-
ited thereto, and may also be 150 degrees or more), the
driving unit 6 provides a reverse torque to the drum 3 to
temporarily stop the rotation of the drum 3. Then, the
laundry on the inner circumferential surface of the drum
3 falls rapidly.
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[0228] Thereafter, the driving unit 6 rotates the drum
3 in the reverse direction at about 60 rpm or more to raise
the dropped laundry to a predetermined height of 90 de-
grees or more in the reverse direction. When the laundry
reaches a set angle of 90 degrees or more in the reverse
direction (for example, a position corresponding to 139
to 150 degrees), the driving unit 6 provides a reverse
torque to the drum 3 again to temporarily stop the rotation
of the drum 3. At this time, the laundry on the inner cir-
cumferential surface of the drum 3 falls toward the lowest
point of the drum 3 from a position of 90 degrees or more
in the reverse direction.
[0229] The scrub motion washes the laundry by caus-
ing the laundry to fall rapidly from a predetermined height.
At this time, it is preferable that the driving unit 6 is re-
verse-phased for braking the drum 3.
[0230] Since the rotation direction of the drum 3 is rap-
idly changed, the laundry does not deviate significantly
from the inner circumferential surface of the drum 3, so
that a very powerful rubbing effect may be obtained.
[0231] In the scrub motion, the laundry that has moved
forward through the third quadrant to the second quad-
rant falls rapidly, and moves backward through the fourth
quadrant to a portion of the first quadrant, and then falls
repeatedly. Therefore, visually, it may be a form in which
the laundry rises and then falls along the inner circum-
ferential surface of the drum 3 repeatedly.
[0232] (f) of FIG. 5 is a diagram illustrating a filtration
motion. The filtration motion is a motion in which the driv-
ing unit 6 rotates the drum 3 so that the laundry does not
fall off the inner circumferential surface of the drum 3 by
centrifugal force, and in this process, wash water is
sprayed into the drum 3 through the nozzle.
[0233] After the laundry is unfolded, wash water is
sprayed into the drum 3 while the laundry is in close con-
tact with the inner circumferential surface of the drum 3,
so that the sprayed wash water goes through the laundry
by the centrifugal force and then exits to the tub 2 through
the through-hole 33 of the drum 3.
[0234] By the filtration motion, a surface area of the
laundry is increased, since wash water goes through the
laundry, there is an effect that the laundry is evenly wet-
ted.
[0235] (g) of FIG. 5 is a view illustrating a squeeze mo-
tion. In the squeeze motion, the driving unit 6 rotates the
drum 3 so that the laundry does not fall off the inner cir-
cumferential surface of the drum 3 by centrifugal force,
and then lowers a rotation speed of the drum 3 to separate
the laundry from the inner circumferential surface of the
drum 3, and this operation is repeatedly performed and
wash water is sprayed into the drum through the nozzle
during the rotation of the drum 3.
[0236] In the filtration motion, the drum 3 continues to
rotate at a speed at which the laundry does not fall off
the inner circumferential surface of the drum 3, but in the
squeeze motion, the rotation speed of the drum 3 is
changed to repeat the adhesion and separation of the
laundry to and from the inner circumferential surface of

the drum 3.
[0237] The step motion and the scrub motion have ex-
cellent washing power, so they are suitable for a case
where the laundry is heavily polluted and for a washing
course to shorten a washing time. Also, the step motion
and the scrub motion are motions with high levels of vi-
bration and noise. Therefore, the step motion and the
scrub motion are not desirable when the laundry is sen-
sitive clothing or for a washing course in which noise and
vibration need to be minimized.
[0238] The rolling motion is a motion having excellent
washing power, a low vibration level, minimal damage to
laundry, and a low motor load. Therefore, the rolling mo-
tion may be applied to all washing courses, but in partic-
ular, it is suitable for dissolving detergent and wetting
laundry at an initial stage of washing. However, com-
pared to the tumbling motion, the rolling motion has a
lower vibration level, but takes a longer time to wash in
the case of performing washing to the same level as that
of the tumbling motion.
[0239] In the tumbling motion, a cleaning force is lower
than that of the scrub motion, but a vibration level is in-
termediate between the scrub motion and the rolling mo-
tion. The tumbling motion may be applied to all washing
courses.
[0240] In the squeeze motion, washing force is similar
to that of the tumbling motion, and a vibration level is
higher than that of the tumbling motion. The squeeze
motion is useful for a rinsing step because wash water
goes through the laundry and is discharged to the outside
of the drum 3 in the process of repeating the adhesion
and separation of the laundry on the inner circumferential
surface of the drum 3.
[0241] The swing motion is a motion with the lowest
vibration level and cleaning power. Therefore, the swing
motion is a motion useful for a low-noise or low-vibration
washing course, and is a motion suitable for sensitive
laundry (gentle care).
[0242] Meanwhile, referring to FIG. 6, the entire wash-
ing order applied to the clothing treatment apparatus ac-
cording to an embodiment of the present disclosure will
be described. The clothing treatment apparatus of the
present embodiment may include a water supply/cloth
wetting cycle (S10), a washing cycle (S20), a spin-drying
cycle (S30), a rinsing cycle S40, a spin-drying cycle S50,
and a drying cycle S60.
[0243] Prior to the washing cycle (S20), the cloth wet-
ting (S10) may be performed. The cloth wetting (S10) is
a process of wetting laundry prior to washing. Water is
supplied to the tub 2, and the drum 3 is rotated to perform
wetting (S10). In addition, the circulation units 55 and 57
may be driven.
[0244] The washing cycle (S20) is a cycle of removing
contamination from the laundry by rotating the drum 3
according to a preset algorithm, and the rolling motion
and tumbling motion described above may be performed.
[0245] The rinsing cycle (S40) is a cycle of removing
detergent adhered to the laundry, in which water is sup-
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plied, the rolling motion and the tumbling motion may be
performed, and then, the spin-drying cycle may be per-
formed again. In addition, in the rinsing cycle of the
present embodiment, the filtration motion described
above may be performed to remove lint adhered to the
inner circumferential surface of the gasket and the inner
surface of the door, which will be described later.
[0246] Briefly, referring to the filtration motion per-
formed to remove lint in the rinsing cycle of the present
embodiment, a water level of water accommodated in
the drum or the tub is varied to form a water current ac-
cording to rotation of the drum through the filtration mo-
tion, and accordingly water may be supplied to the inner
circumferential surface of the gasket or the inner surface
of the door to remove lint. Details thereof will be described
later.
[0247] The spin-drying cycles (S30 and S50) are cy-
cles of removing water from the laundry, while rotating
the drum 3 at high speeds. The dehydration operation
(S50) may be performed after the rinsing operation (S40).
In addition, the spin-drying cycle (S30) may be performed
after the rinsing cycle (S40). In addition, the spin-drying
cycle (s30) may also be performed between the washing
cycle (S20) and the rinsing cycle (S40). The spin-drying
cycle (S30) performed between the washing cycle (S20)
and the rinsing cycle (S40) may be referred to as a simple
spin-drying cycle (S30) to be distinguished from the spin-
drying cycle (S50) performed after the rinsing cycle
(S40).
[0248] The drying cycle (S60) is a cycle of drying laun-
dry by applying heat. In the clothing treatment apparatus
according to an embodiment of the present disclosure,
the induction module 8 may heat the drum 3 to heat and
dry the laundry in contact with the drum 3. In the drying
cycle (S60), the induction string module 8 may heat the
drum 3, and the driving unit 6 may rotate the drum 3.
[0249] As drying proceeds, lint may be separated from
the laundry. The separated lint may accumulate in the
gasket 4 and the door 12.
[0250] FIG. 7 is a view illustrating a portion of a washing
cycle applied to a clothing treatment apparatus according
to an embodiment of the present disclosure.
[0251] Referring to FIG. 7, the rinsing process (S40)
of the clothing treatment apparatus according to an em-
bodiment of the present disclosure will be described in
more detail.
[0252] In the clothing treatment apparatus of the
present embodiment, the rinsing cycle (S40) may be per-
formed after the spin-drying cycle (S30). When the rins-
ing cycle (S40) is performed, the controller 10 performs
a first water supply step (S41) of supplying water to a
rinsing water level through the water supply flow path 51
to rinse the laundry accommodated in the drum 3.
[0253] The water level supplied in the first water supply
step (S41) may be set to be different depending on the
size of the clothing treatment apparatus and the amount
of laundry that the clothing treatment apparatus may ac-
commodate.

[0254] In general, the water level for rinsing laundry
may be set to be higher than a height (minimum water
level) from a lower end portion of the tub 2 to a lower end
portion of the drum 3. That is, at least a portion of the
drum 3 should be able to contact wash water to allow the
wash water to flow by friction with the drum 3.
[0255] In addition, a maximum limit value of the water
level for rinsing the laundry may not be set but may be
set to be different according to the amount of laundry that
the clothing treatment apparatus may accommodate as
described above.
[0256] However, the controller 10 may control the wa-
ter level for rinsing to be lower than or equal to a full water
level. The full water level refers to a water level at which
wash water fills the tub 2 and the drum 3 and overflows
into the gasket 4 portion.
[0257] Therefore, the first water supply step (S41) re-
fers to a water supply level for performing the rinsing
cycle through the clothing treatment apparatus of the
present embodiment. Also, the amount of wet cloth in the
drum may be detected, while supplying water for rinsing.
The rolling motion or the tumbling motion may be repeat-
edly performed when detecting the amount of wet cloth
on the drum.
[0258] After water is supplied to the tub in the first water
supply step (S41), a rotation step (S43) of rotating the
drum 3 at a first RPM is performed. The first RPM is an
RPM that may be set to be different according to the
amount of wet cloth, etc. described above. In the rinsing
step, detergent and foreign substances remaining in the
laundry may be separated by horizontally stirring and ro-
tating the drum or by intermittently rotating the drum in
one direction. For example, the rolling motion, tumbling
motion, scrub motion, etc. described above may be per-
formed.
[0259] That is, the rotating step S43 is a step of rotating
the drum for rinsing the laundry.
[0260] However, the first water supply step (S41) and
the rotation step (S43) described above are not essential
steps. Thus, the first water supply step (S41) and the
rotation step (S43) may be omitted.
[0261] After the rotating step (S43), a second water
supply step (S451) of supplying water to the tub 2 to a
first water level higher than the water level in the first
water supply step (S41) through the water supply unit is
performed. When the rotation step (S43) is omitted, the
step (S451) of supplying water to the tub 2 up to the first
water level may be performed after the spin-drying cycle
(S30).
[0262] The first water level supplied in the second wa-
ter supply step (S451) may refer to a water level equal
to or higher than the full water level described above. In
more detail, the full water level refers to a water level at
which wash water fills the tub 2 and the drum 3 and over-
flows into the gasket 4, so the first water level may be
set to a water level lower than a lower end of the tub
opening 21.
[0263] Accordingly, the first water level may be set to

27 28 



EP 4 130 375 A1

16

5

10

15

20

25

30

35

40

45

50

55

a water level higher than the lower end of the tub opening
21, and may be set to a water level at which up to a
portion of a lower portion of the gasket 4 is submerged.
[0264] In the clothing treatment apparatus of the
present embodiment, the induction module 8 is applied
to perform washing and drying. Since the drum 3 is di-
rectly heated by the induction module 8 to transfer heat
to the laundry and wash water accommodated in the
drum, a circulation path provided in the clothing treatment
apparatus of the related art is not provided. Therefore,
by removing the circulation flow path, the space inside
the cabinet 1 may be utilized. For example, compared
with a clothing treatment apparatus having the cabinet 1
having the same size by increasing the capacity of the
tub and drum, a larger amount of laundry and wash water
may be accommodated.
[0265] However, since the flow (flow of air flowing from
the front of the tub to the rear of the tub) generated by
the circulation path flow of the related art is absent, a
problem in that lint is accumulated on the inner surface
of the door and the inner circumferential surface of the
gasket may arise.
[0266] Therefore, in the clothing treatment apparatus
of the present embodiment, when lint generated during
the drying cycle is accumulated on the inner surface of
the door or the inner circumferential surface of the gasket,
lint accumulated on or adhered to the inner surface of
the door and the inner circumferential surface of the gas-
ket is to be removed by performing the lint removal motion
S45, when performing the rinsing cycle by actuating the
clothing treatment apparatus.
[0267] Therefore, the first water level supplied in the
second water supply (S451) may be set to a higher water
level than the water level supplied in the rinsing cycle of
the related art. For example, the first water level may be
set to a water level at which up to a lower portion of the
inner circumferential surface of the gasket or a portion
of a lower portion of the inner surface of the door may be
submerged.
[0268] After water is supplied to the first water level in
the second water supply step (S451), an acceleration
step (S455) of accelerating the drum 3 to a second RPM
may be performed. The acceleration step (S455) is a step
of accelerating the drum 3 to the second RPM to form a
water current of water supplied to the first water level,
and the second RPM may be an RPM that may be set
to be different from the first RPM depending on the
amount of wet cloth, etc.
[0269] Preferably, the second RPM may be set to be
equal to or greater than the first RPM. As the second
water supply step (S451) is performed, the amount of
wet cloth accommodated in the drum 3 may increase,
and since the first water level is higher than the water
level in the first water supply step, if the second RPM is
set to be smaller than the first RPM, it may not be easy
to form a water current to be generated through wash
water supplied to the first water level.
[0270] In addition, the second RPM may be set to be

the same as the drum RPM in the filtration motion de-
scribed above. The drum RPM in the filtration motion may
be set to an RPM at which the laundry is adhered to the
inner circumferential surface of the drum and rotates, but
in this step, the laundry may be adhered to the inner
circumferential surface of the drum and rises at the sec-
ond RPM and may fall to the lowest point of the drum
according to the amount of wet cloth. When the laundry
falls to the lowest point of the drum, supplied wash water
may splash toward the front of the tub, so that lint accu-
mulated on the inner surface of the door and the inner
surface of the gasket may be removed.
[0271] Meanwhile, as described above, the rotating
step S43 may be omitted. Hereinafter, the second RPM
is also referred to as a first rotation speed.
[0272] Meanwhile, while the acceleration step S455 is
performed, a circulating water supply step S453 of driving
the circulation pump 55 to supply water discharged from
the tub 2 to the inner circumferential surface of the gasket
4 may be performed.
[0273] The circulating water supply step (S453) may
be performed simultaneously with the acceleration step
(S455). Of course, the circulating water supply step
(S453) may be performed before the acceleration step
(S455). When the driving of the circulation pump 55 and
the acceleration of the drum 3 at the first rotation speed
are simultaneously performed, circulating water may be
supplied to the inner circumferential surface of the gasket
4 while the drum 3 is being accelerated or after the drum
3 reaches the first rotation speed.
[0274] In the circulating water supply step (S453), the
driving of the circulation pump 55 may be started simul-
taneously with the acceleration step (S455) in which the
drum 3 accelerates to the first rotation speed, or the driv-
ing of the circulation pump 55 may be performed before
the drum 3 starts to accelerate to the first rotation speed.
[0275] Visually, wash water supplied to the first water
level, while the drum 3 accelerates to the first rotation
speed, forms a water current according to the rotation of
the drum 3, and as circulating water is supplied to the
inner circumferential surface of the gasket 4, lint present
on the inner surface of the door and the inner circumfer-
ential surface of the gasket 4 may be removed.
[0276] Also, as the rotation speed of the drum is ac-
celerated in the acceleration step (S455), it goes through
the rotation speed (hereinafter, referred to as a second
rotation speed) in the tumbling motion described above,
so that the laundry adhered to the inner circumferential
surface of the drum may fall to the lowest point of the
drum according to the rotation direction of the drum and
wash water may splash to the front of the tub. As wash
water splashes to the front of the tub, the effect of remov-
ing lint by supplying wash water to the inner surface of
the door and the inner circumferential surface of the gas-
ket may be expected.
[0277] Meanwhile, before the drum 3 is accelerated
(S455) to the first rotation speed (second RPM) and ro-
tated (S457), the drum 3 may be rotated at the second
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rotation speed. Thereby, lint on the inner surface of the
door and the inner surface of the gasket may be removed.
Alternatively, after rotating the drum 3 at the first rotation
speed (S457), the drum 3 may be rotated at the second
rotation speed.
[0278] After the acceleration step (S455), water sup-
plied to the first water level by maintaining the rotation of
the drum 3 at the first rotation speed (second RPM) may
form a water current according to the rotation of the drum
3, so that a lint removal step (S457) of removing lint ac-
cumulated on the inner circumferential surface of the gas-
ket 4 and the inner surface of the door 12 may be per-
formed.
[0279] In the lint removal step (S457), the lint accumu-
lated on the inner surface of the door and the inner cir-
cumferential surface of the gasket is removed by forming
a water current through wash water supplied to the first
water level, while maintaining the rotation of the drum 3
at the first rotation speed.
[0280] In more detail, as the drum 3 rotates at the first
rotation speed, the water level of wash water supplied to
the first water level is changed and wash water splashes
onto the inner surface of the door and the inner circum-
ferential surface of the gasket.
[0281] As described above, the first water level is the
water level at which a portion of a lower portion of the
inner surface of the door or a lower portion of the inner
circumferential surface of the gasket is submerged, and
thus, the portion of the lower portion of the inner surface
of the door or the portion of the lower portion of the inner
circumferential surface of the gasket may be washed by
the formed water current, lint accumulated on the inner
surface of the door or the inner circumferential surface
of the gasket may be removed due to the phenomenon
in which wash water splashes to the front of the tub.
[0282] Meanwhile, after the lint removal step (S457),
a deceleration step (S459) of decelerating the rotation of
the drum 3 may be performed. The deceleration step
(S459) is a step of decelerating the rotation of the drum
3 by applying a torque to the motor in a direction opposite
to the rotation direction of the drum 3 to apply braking.
[0283] Therefore, as the laundry adhered to the inner
circumferential surface of the drum 3 falls to the lowest
point of the drum 3, wash water splashes to the front of
the tub, thereby removing lint accumulated on the inner
surface of the door and the inner circumferential surface
of the gasket.
[0284] That is, the motion of the drum in the deceler-
ation step (S459) temporarily corresponds to the step
motion described above.
[0285] Meanwhile, after braking the drum 3, while ro-
tating the drum 3 at the first rotation speed, the step mo-
tion may be implemented. That is, after the drum 3 is
rotated (S457) at the first rotation speed and then braked
(S459), the drum 3 may be again rotated at the first ro-
tation speed by a rotational angle within the range of 90
degrees to 180 degrees and braked, and this rotation
and braking may be repeated alternately. Thereby, the

lint accumulated in the gasket 4 and the door 12 may be
removed.
[0286] Meanwhile, in order to effectively remove lint
through each of the above steps, the circulating water
supply step may be simultaneously performed while the
acceleration step and the lint removal step are per-
formed, and the water level of the tub preferably reaches
the first water level at the start of the acceleration step.
This will be described in more detail with reference to
FIGS. 8 and 9.
[0287] FIG. 8 is a view illustrating the relationship be-
tween a water level, drum RPM, water supply, and cir-
culation during some of the washing cycles of the drum
according to an embodiment of the present disclosure,
and FIG. 9 is a view illustrating washing portion of the
gasket and the door during the cycle of FIG. 8.
[0288] The left vertical axis of the graph shown in FIG.
8 represents an RPM of the drum, the right vertical axis
of the graph represents a water level frequency, and the
horizontal axis of the graph represents time.
[0289] A water level frequency may be measured by
the water level detecting unit 113. The water level fre-
quency is inversely proportional to a water level inside
the tub 2. That is, when the water level frequency is low,
the water level inside the tub is low, and when the water
level frequency is high, the water level inside the tub 2
is high.
[0290] Hereinafter, it will be described with reference
to FIGS. 8 and 9.
[0291] FIG. 8 is a view illustrating the relationship be-
tween the water level inside the tub, drum RPM, water
supply, and circulation during the lint removal motion
(S45).
[0292] A first section G1 is a section maintaining a state
in which rotation of the drum 3 is stopped as the second
water supply (S451) is performed after the rotating step
(S43). Since water is supplied to the first water level
through the water supply unit in the first section G1, the
water level inside the tub is increased. For example, the
water level frequency is lowered from 22.8 KHZ to 22.6
KHZ as the water supply progresses, and as described
above, the lowering of the water level frequency means
that the water level inside the tub increases.
[0293] A second section G2 corresponds to the accel-
eration step S455 described above. In the second section
G2, the circulation pump 55 is operated to supply circu-
lating water through the circulation flow path 57. A water
level frequency at the start of the second section G2 is
22.6 KHZ, and wash water inside the tub 2 forms the first
water level.
[0294] A third section G3 corresponds to the lint re-
moval step S455 described above. In the third section
G3, the drum 3 rotates at the first rotation speed (second
RPM) to form a water current of wash water, and circu-
lating water is supplied through the circulation flow path
57. It can be seen that the water level frequency increas-
es as the third section G3 progresses. That is, the water
level inside the tub 2 is lowered as the third section G3
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proceeds. Due to the rotational motion of the drum 3, the
laundry inside the drum may absorb more water.
[0295] A fourth section G4 corresponds to the decel-
eration step S459 described above. In the fourth section
G4, the drum 3 is decelerated from the first rotation speed
(second RPM). The drum 3 of this embodiment is braked
in the deceleration step (S459) to stop the rotation, but
the present disclosure is not necessarily limited thereto,
and the drum 3 may be decelerated to a set rotation speed
lower than the first rotation speed (second RPM).
[0296] When the drum decelerates from the first rota-
tion speed, the laundry adhered to the inner circumfer-
ential surface of the drum falls, and as a result, water
splashes toward the front of the tub, thereby removing
lint accumulated on the inner surface of the door and the
inner circumferential surface of the gasket. That is, since
the lint removal effect may be expected as the drum 3
decelerates from the first rotation speed in the fourth sec-
tion G4, the rotation of the drum 3 may be decelerated
and stopped or decelerated at an RPM lower than that
of the first rotation speed.
[0297] In a fourth section G4, the deceleration of the
drum 3 is performed through reverse-phase braking. Ac-
cordingly, a magnitude of the acceleration at which the
drum 3 is decelerated in the fourth section G4 may be
greater than a magnitude of the acceleration at which the
drum 3 is accelerated in the second section G2.
[0298] When the fourth section G4 starts, the operation
of the circulation pump 55 may be stopped to stop the
supply of circulating water. Also, since the water supply
of wash water through the water supply unit is performed
in the entire section in which the lint removal motion S45
is performed, the water level in the tub lowered in the
third section G3 is increased to the first water level in the
fifth section G5, so that a sixth section (G6, acceleration
step) may be performed at the first water level.
[0299] Accordingly, the operation of the circulation
pump 55 may be performed within a fourteenth section
G14 including the second section G2 and the third section
G3.
[0300] After the fifth section G5, a rotation speed var-
iable section of the drum 3 and an operation section of
the circulation pump 55 are repeated in the same manner
up to the thirteenth section G13, and from the first section
G1 to the 13th section G13, wash water is continuously
supplied through the water supply unit.
[0301] As water is continuously supplied into the tub,
a section maintained at the first water level is longer than
that of the third section G3, while the drum rotates at the
first rotation speed in the seventh section G7. Also, while
the drum rotates at the first rotation speed in an eleventh
section G11, a water level in the tub is maintained at the
first water level, and the first water level may be main-
tained even at the point when the drum decelerates from
the first rotation speed in the twelfth section G12.
[0302] That is, the first section G1 to the fourth section
G4, the fifth section G5 to the eighth section G8, and the
ninth section G9 to the thirteenth section G13 may form

a first cycle, a second cycle, and a third cycle, respec-
tively, and in each cycle, a change in the RPM of the
drum and an operation time of the circulation pump are
the same, but as each cycle progresses, the section
maintained at the first water level becomes longer.
[0303] Therefore, since the water levels when the drum
accelerates, rotates, and decelerates at each cycle are
different, the amount and portion (upper side, center side,
lower side) of the water current formed according to the
motion of the drum are transferred to the front of the tub
are different, so that lint accumulated in different portions
may be removed. This will be described in more detail
with reference to FIGS. 8 and 9 hereinafter.
[0304] (a), (b), and (c) of FIG. 9 are views schematically
illustrating lint accumulated on the inner circumferential
surface of the gasket and a flow of wash water transferred
to the inner circumferential surface of the gasket, and (d)
of FIG. 9 is a view schematically illustrating a flow of wash
water flowing along the inner surface of the door.
[0305] It can be seen that, when the drum of the third
section G3 rotates at the first rotation speed (second
RPM), the water level in the tub maintains the first water
level, and as the third section G3 proceeds, the water
level in the tub decreases again. In this case, as the water
level in the tub is lowered, a height at which water splash-
es when the drum rotates is also lowered. That is, refer-
ring to (a) of FIG. 9, a water current formed by the rotation
of the drum may remove lint accumulated on the lower
side of the gasket.
[0306] Also, in the second section G2, the sixth section
G6, and the tenth section G10, when the drum is accel-
erated to the first rotation speed in a state in which the
rotation of the drum is stopped, the water level in the tub
is maintained at the first water level. As the drum accel-
erates, wash water rises along the inner circumferential
surface of the drum, so that the water level of wash water
supplied to the first water level is lowered at the center
of the drum and the water level at both sides of the drum
increases. Accordingly, referring to (b) of FIG. 9, lint ac-
cumulated on both lower sides of the gasket may be re-
moved through the water level formed in the acceleration
section of the drum.
[0307] Also, while the drum rotates at the first rotation
speed in the eleventh section G11, the water level inside
the tub maintains the first water level. Therefore, com-
pared to the third section G3 and the seventh section G7
in which the water level is varied, a water current having
a greater change in the level of the wash water supplied
to the first water level may be formed. Therefore, referring
to (c) and (d) of FIG. 9, a water current formed in the
eleventh section G11 is transferred to both upper portions
of the gasket and the door to remove accumulated lint.
[0308] Also, when the rotation of the drum decreases
from the first rotation speed in the twelfth section G12,
the water level inside the tub maintains the first water
level. In this case, as the laundry adhered to the inner
circumferential surface of the drum falls to the surface of
the wash water and a height at which water splashes to
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the front of the tub may be the highest. Therefore, refer-
ring to (c) FIG. 9, lint present on the upper side of the
inner circumferential surface of the gasket may be re-
moved due to the water splashing phenomenon occur-
ring while the laundry falls in the twelfth section G12.
[0309] Also, referring to (d) of FIG. 9, in the lint removal
motion, lint adhered to the central portion of the inner
surface of the door may be removed by supplying wash
water through the water supply unit.
[0310] Certain embodiments or other embodiments of
the disclosure described above are not mutually exclu-
sive or distinct from each other. Any or all elements of
the embodiments of the disclosure described above may
be combined with another or combined with each other
in configuration or function.
[0311] For example, a configuration "A" described in
one embodiment of the disclosure and the drawings and
a configuration "B" described in another embodiment of
the disclosure and the drawings may be combined with
each other. Namely, although the combination between
the configurations is not directly described, the combina-
tion is possible except in the case where it is described
that the combination is impossible.
[0312] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the scope of the prin-
ciples of this disclosure. More particularly, various vari-
ations and modifications are possible in the component
parts and/or arrangements of the subject combination
arrangement within the scope of the disclosure, the draw-
ings and the appended claims. In addition to variations
and modifications in the component parts and/or arrange-
ments, alternative uses will also be apparent to those
skilled in the art.

Claims

1. A clothing treatment apparatus comprising:

a cabinet having an inlet port on a front side;
a door coupled to the cabinet to open and close
the inlet port;
a tub disposed inside the cabinet, having an
opening communicating with the inlet port of the
cabinet, and providing a space for accommodat-
ing water;
a drum rotatably provided in the tub and provid-
ing a space for accommodating laundry;
a driving unit rotating the drum;
a gasket connecting the inlet port of the cabinet
to the opening of the tub, the gasket having an
inner surface providing a laundry access pas-
sage; and,
a water supply unit supplying water to the tub,
wherein the water supply unit supplies water to

the tub up to a first water level higher than a
lowermost portion of the inner surface of the gas-
ket, and
the driving unit, in a state in which a water level
of the tub is the first water level, rotates the drum
at a first rotational speed at which a centrifugal
force acting on the laundry in the drum by the
rotation of the drum is greater than the gravity
acting on the laundry.

2. The clothing treatment apparatus of claim 1, wherein
the driving unit accelerates the drum to the first ro-
tational speed in a state in which the water level of
the tub is the first water level.

3. The clothing treatment apparatus of claim 2, wherein

the driving unit accelerates the drum to the first
rotation speed after passing a second rotation
speed slower than the first rotation speed in a
section in which the drum is accelerated to the
first rotation speed, and
the second rotation speed is a rotation speed at
which the laundry in the drum rises above a
height corresponding to a rotation center of the
drum by the rotation of the drum and then falls
apart from the drum.

4. The clothing treatment apparatus of claim 3, wherein
the driving unit rotates the drum, while maintaining
the second rotation speed, in a state in which the
water level of the tub is the first water level.

5. The clothing treatment apparatus of claim 1, further
comprising:

a water level detecting unit detecting a water
level of the tub,
wherein the driving unit stops the drum after ro-
tating the drum at the first rotation speed,
the water level detecting unit detects the water
level of the tub in a state in which the drum is
stopped, and
the water supply unit re-supplies water to the
tub up to the first water level when the water
level of the tub is lower than the first water level
after the drum rotates at the first rotation speed.

6. The clothing treatment apparatus of claim 5, wherein
the driving unit rotates the drum again at the first
rotation speed after the water supply unit re-supplies
water to the tub.

7. The clothing treatment apparatus of claim 1, wherein
the driving unit brakes the drum after rotating the
drum at the first rotation speed, and a phase of power
applied to the driving unit in a section in which the
drum is braked is reversed from a phase of power
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applied to the driving unit in a section in which the
drum rotates at the first rotation speed.

8. The clothing treatment apparatus of claim 7, wherein
the driving unit, in a state in which the water level in
the tub is the first water level, rotates the drum by a
rotation angle within the range of 90 degrees to 180
degrees at the first rotation speed and then brakes
the drum, and rotation and braking of the drum are
repeated alternately.

9. The clothing treatment apparatus of claim 1, further
comprising:

a circulation pump pumping water discharged
from the tub;
a nozzle provided in the gasket and having an
outlet located in the laundry access passage;
and
a circulation flow path connecting the circulation
pump to the nozzle,
wherein the circulation pump is driven when the
driving unit rotates the drum.

10. The clothing treatment apparatus of claim 1, further
comprising:

an induction heater disposed on an outer sur-
face of the tub and heating the drum,
wherein the induction heater heats the drum in
a state in which water in the tub is drained, and
when the induction heater heats the drum, the
driving unit rotates the drum.
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