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(57) A clothing treatment apparatus according to one FIG. 11
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provided with an inlet port through which clothing is in-
troduced; a tub provided inside the cabinet and having a
tub inlet part through which the clothing can be intro-
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commodating the clothing; a driver for rotating the drum;
an induction module for heating the drum; a gasket pro-
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Description
Technical Field

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

Background Art

[0002] Ingeneral, clothing treatment apparatuses may
include a washing machine, a dryer, a device for refresh-
ing clothes, and the like. 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
laundry inside the drum. The washing machine may be
provided with a heating means for heating water or drying
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] Concepts have been provided for a clothing
treatment apparatus which has advantages and disad-
vantages of an electric heater, a gas heater, and a heat
pump as a heating means in the laundry treatment ap-
paratus, and which uses induction heating as a new heat-
ing means so as to further enhance the advantages and
overcome the disadvantages.

[0006] However,these priortechnologiesonly disclose
basic concepts for performing induction heating in a
washing machine, but do not suggest specific induction
heating module configurations, connection and interac-
tion relationships with basic configurations of a clothing
treatment apparatus, and efficiency enhancement and
ensured safety.

[0007] A coil is wound on an induction heating module
provided in a clothing treatment apparatus such as a
washing machine or dryer, and heat may be transferred
to an object to be heated (drum) by an induced current
generated upon application of a current to the coil.
[0008] In addition, since the clothing treatment appa-
ratus provided with the induction heating module em-
ploys a heating method of directly heating the drum, a
drying method thereof may be performed in a different
manner from that of a clothing treatment apparatus with-
out the induction heating module.

[0009] Korean Patent Application Publication No.
10-2016-0108329 has adopted a method of drying laun-
dry by continuously circulating air through a duct that
circulates a tub. However, apart from the fact that the
induction module is provided to increase energy efficien-
cy, Korean Patent Application Publication No.
10-2016-0108329 does not specifically disclose a corre-
lation between rotation of the drum and drying.

SUMMARY

[0010] The presentdisclosure aims to solve the above
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and other problems.

[0011] An aspect of the present disclosure provides a
clothing treatment apparatus, such as a dryer, a washing
machine, an integrated washer-dryer, or an apparatus
for refreshing clothes, which is capable of improving dry-
ing performance by controlling rotation of a drum.
[0012] Another aspect of the present disclosure pro-
vides a clothing treatment apparatus capable of improv-
ing drying performance by causing air to be introduced
and discharged based on resonance of a tub.

[0013] Yetanotherobjectofthe presentdisclosure pro-
vides a clothing treatment apparatus capable of improv-
ing drying performance by generating discharge and in-
troduction of air at least once in a section where an RPM
of the drum is increased and/or decreased.

[0014] Yetanotherobjectofthe presentdisclosure pro-
vides a clothing treatment apparatus capable of improv-
ing drying quality by controlling rotation of a drum in a
clothing treatment apparatus provided with an induction
module.

[0015] Yetanotherobjectofthe presentdisclosure pro-
vides a clothing treatment apparatus capable of inducing
resonance of a tub in response to rotation control of a
drum, thereby discharging moisture-contained air and
sucking in dry air by changing a volume of a tub internal
space.

[0016] Yetanotherobjectofthe presentdisclosure pro-
vides a clothing treatment apparatus capable of improv-
ing drying quality by adding coolant during drying of
clothes.

[0017] Yetanotherobjectofthe presentdisclosure pro-
vides a clothing treatment apparatus capable of guaran-
teeing drying quality by continuously adding coolant in a
cold air mode in which an induction module is not oper-
ated.

[0018] A clothing treatment apparatus according to an
aspect of the present disclosure to achieve the above or
other objects may control rotation of adrum, by improving
drying performance.

[0019] In addition, a clothing treatment apparatus ac-
cording to an aspect of the present disclosure may use
resonance of a tub to discharge wet internal air and in-
troduce dry external air, thereby improving drying per-
formance.

[0020] In addition, a clothing treatment apparatus ac-
cording to an aspect of the present disclosure may cause
air to be discharged and introduced at least once in a
section where an RPM of the drum is increases and/or
decreased, thereby improving drying performance.
[0021] In an aspect of the present disclosure, there is
provided a clothing treatment apparatus including: a cab-
inet provided with an inlet port through which clothes are
introduced; a tub provided in the cabinet and having a
tub inlet part through which the clothes are introduced;
adrum rotatably provided in the tub and accommodating
the clothes; a driver for rotating the drum; an induction
module for heating the drum; a gasket connecting the
inlet port and the tub inlet part and provided to be stretch-
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able; and a communication part for communicating an
inside of the tub and an outside of the cabinet. During a
drying cycle for the clothes, a revolutions per minute
(RPM) of the drum is increased up to a target RPM at
which there is at least one section where the tub is able
to resonate in response to rotation of the drum.

[0022] In response to the RPM of the drum reaching
the target RPM, the drum may be driven at the target
RPM for a predetermined time, and after the predeter-
mined time passes, the RPM of the drum may be de-
creased.

[0023] An RPM increase rate in a section where the
RPM of the drum is increased may be smaller than an
RPM decrease rate in a section where the RPM of the
drum is decreased.

[0024] The driver may cause the drum to sequentially
and repeatedly perform revolutions so as to increase the
RPM of the drum to the target RPM, maintain the in-
creased RPM, and decrease the increased RPM.
[0025] The clothing treatment apparatus according to
an aspect of the present disclosure may further include
a coolant supply valve to be opened to be opened when
the induction module and the driver are operated togeth-
er, so that coolant are added into the tub.

[0026] The driver may rotate the drum so that an RPM
of the drum is increased to a target RPM after an oper-
ation of the induction module is terminated, or the driver
may rotate the drum so that an RPM of the drum is in-
creased to the target RPM when the induction module is
not operated.

[0027] The clothing treatment apparatus according to
an aspect of the present disclosure may further include
a coolant supply valve to be opened to add coolant into
the tub, and the coolant supply valve may be continuously
open for a predetermined time after the operation of the
induction module is terminated.

[0028] The target RPM may be higher than an RPM at
which the clothes rotate while closely contacting an inner
circumferential surface of the drum.

[0029] Further, the target RPM may be 360 RPM to
440 RPM.
[0030] The clothing treatment apparatus according to

an aspect of the present disclosure further includes a tub
support part for damping vibration of the tub and support-
ing the tub in the cabinet, and a hinge shaft may be pro-
vided at the tub support part so that the tub vibrates in a
longitudinal direction of the cabinet when the tub reso-
nates in response to rotation of the drum.

[0031] The tub support part may include a first support
partfixed to an upper surface of the cabinet, and a second
support part fixed to a lower surface of the cabinet, and
the second support part may include the hinge shaft.
[0032] The induction module may be spaced apart
from the drum. The induction module may be installed at
the tub. The induction module may be fixed to the tub. In
a clothing treatment apparatus without a tub, such as a
dryer, the induction module may be disposed inside a
case or on an inner wall of the case.
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[0033] In aclothing treatment apparatus without a tub,
the induction module may be disposed at a position
spaced apart from the drum at an upper, lower side, left,
or right side of the drum inside the case.

[0034] The induction module may be positioned out-
side above the drum.

[0035] Theinduction module may generate a magnetic
field. The induction module heats the drum using a mag-
netic field.

[0036] The drum may include a body in a cylindrical
shape and a through hole formed in the body.

[0037] The clothing treatment apparatus according to
an aspect of the present disclosure may further include
a controller configured to control operations of the driver
and the induction module.

[0038] The communication part may include a cabinet
communication part connected to the cabinet, a tub com-
munication part connected to an inside of the tub, and a
bellows part connecting the cabinet communication part
and the tub communication part.

[0039] As anexample to address the above-described
example, there is provided a clothing treatment device
in which the outside of the cabinet and the inside of the
tub communicate with each other to discharge moisture-
contained air and provide dry air, based on a fact that
the tub vibrates greatly due to resonance during a proc-
ess of increasing a rotational speed when there is an
unbalanced mass in the drum.

[0040] Further, there is provided a control method of a
clothing treatment apparatus that increases a rotation
speed of a drum to an RPM at which excessive vibration
of the tub occurs and changing the rotation speed back
to a normal rotation speed when the target RPM is
reached.

[0041] Further, there is provided a clothing treatment
apparatus for improving drying performance by control-
ling turning on/off of a coolant supply valve while an in-
duction module is operated, so that the coolant supply
valve is always open while the induction module is not
operated, thereby improving drying performance, and a
control method thereof.

[0042] Further, there is provided a clothing treatment
apparatus in which a step of vibrating a tub is repeatedly
performed, and a control method thereof.

[0043] More specifically, there is provided a control
method of a clothing treatment apparatus which includes:
acabinet provided with an inlet port through which clothes
are introduced; a tub provided in the cabinet and having
a tub inlet part through which the clothes are introduced;
adrum rotatably provided in the tub and accommodating
the clothes; a driver for rotating the drum; an induction
module for heating the drum; a gasket connecting the
inlet port and the tub inlet part and provided to be stretch-
able; and a communication part for communicating an
inside of the tub and an outside of the cabinet, and the
method includes a drying step in the clothing treatment
apparatus may include at least one of the following: an
induction operating step in which the induction module
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is operated; and a tub vibrating step in which the tub
vibrates back and forth in a longitudinal direction of the
tub in response to rotation of the drum, and the tub vi-
brating step may include: an RPM increasing step in
which an RPM of the drum is increased to a target RPM
at which there is at least one section where the tub is
able to resonate in response to the rotation RPM of the
drum; an RPM maintaining step in which the drum re-
mains being rotated at the target RPM after reaching the
RPM increasing step; and an RPM decreasing step in
which the RPM of the drum is decreased after the RPM
maintaining step is terminated.

[0044] In addition, there is provided a control method
of a clothing treatment apparatus in which the RPM in-
creasing step, the RPM maintaining step, and the RPM
decreasing step are repeated multiple times and the tub
vibrating step is repeatedly performed.

[0045] Inaddition, the induction operating step and the
tub vibrating step provide a control method of the clothing
treatment apparatus is performed at the same time.
[0046] In addition, there is provided a method for con-
trolling a clothing treatment apparatus in which a coolant
input amount is adjusted through opening and closing of
a coolant water supply valve for introducing coolant into
the tub when the induction operating step and the tub
vibrating step are performed together.

[0047] In addition, the tub vibrating step provides a
method of controlling a clothing treatment apparatus that
is started after the induction operating step is terminated
or is performed without the induction operating step pro-
ceeding.

[0048] In addition, there is provided a control method
of the clothing treatment apparatus, wherein the coolant
supply valve for introducing the coolant into the tub is
controlled to be continuously opened when the tub vi-
brating step is performed.

[0049] In addition, the target RPM is 360 RPM to 440
RPM to provide a control method of the clothing treatment
apparatus.

[0050] In addition, there is provided a control method
of the clothing treatment apparatus, characterized in that
the target RPM is 400RPM.

[0051] ThetargetRPMissettobe higherthanthe RPM
in a spin-drying cycle in which the clothes are brought
into close contact with the inner circumferential surface
of the drum to remove moisture.

[0052] Further, there is provided a control method of a
clothing treatment apparatus in which the tub supports
are provided with a hinge shaft so that the tub vibrates
in a longitudinal direction of the cabinet when the tub
resonates in response to rotation of the drum, and the
tub is controlled to vibrate more in the longitudinal direc-
tion of the cabinet in the RPM increasing step and the
RPM decreasing step than in a transverse direction of
the cabinet.

[0053] Further, there is provided a control method of a
clothing treatment apparatus in which an RPM increase
rate in the RPM increasing step is controlled to be smaller
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than a RPM decreasing speed in the RPM decreasing
step.

[0054] Further, there is provided a control method of a
clothing treatment apparatus in which the tub vibrating
step starts with the induction operating step and is per-
formed even after the induction operating step is termi-
nated.

[0055] Further, there is provided a clothing treatment
apparatus which comprises: a cabinet provided with an
inlet port through which clothes are introduced; a tub pro-
vided in the cabinet and having a tub inlet part through
which the clothes are introduced; a drum rotatably pro-
vided in the tub and accommodating the clothes; a driver
for rotating the drum; an induction module for heating the
drum; a gasket connecting the inlet port and the tub inlet
part and provided to be stretchable; a communication
partfor communicating an inside of the tub and an outside
of the cabinet; and a controller configured to control op-
erations of the driver and the induction module, and the
controller controls the induction module and the driver to
perform at least one of operating the induction module
and vibrating the tub by adjusting a rotational speed of
the drum during drying of clothes, the driver is controlled
to increase an RPM of the drum to a target RPM at which
there is at least one a section where the tub is able to
resonate to correspond to a rotational RPM of the drum,
and the driver is controlled to be driven at the target RPM
for a predetermined time when the target RPM is
reached, and the driveris controlled to decrease the RPM
after being operated at the target RPM.

[0056] In addition, there is provided a clothing treat-
ment apparatus in which the controller sequentially and
repeatedly perform a control so that an RPM of the drum
is increased to the target RPM, maintained, and de-
creased.

[0057] In addition, there is provided a clothing treat-
ment apparatus in which the controller simultaneously
controls the operation of the induction module and the
operation of the driver.

[0058] In addition, there is provided a clothing treat-
ment apparatus in which when the induction module and
the driver are operated together, the controller performs
a control so that an amount of coolant to be added is
controlled by opening and closing the coolant supply
valve for adding coolant into the tub.

[0059] In addition, there is provided a clothing treat-
ment apparatus in which the operation of the driver is
started after termination of the operation of the induction
module or is performed without the operation of the in-
duction module.

[0060] Further, there is provided a clothing treatment
apparatus in which the controller controls the coolant
supply valve, which is for adding coolant into the tub, to
be continuously open while controlling the operation of
the driver.

[0061] In addition, there is provided a clothing treat-
ment apparatus in which the target RPM is higher than
an RPM in a spin-drying cycle where moisture is to be
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removed by causing clothes to be adhered to an inner
circumferential surface of the drum.

[0062] In addition, there is provided a clothing treat-
ment apparatus in which the tub support parts are pro-
vided with a hinge shaft so that the tub vibrates in a lon-
gitudinal direction of the cabinet when the tub resonates
in response to rotation of the drum.

[0063] According to at least one of the embodiments
of the present disclosure, since a volume of a tub internal
space changes when the tub is moved in a front-rear
direction of a cabinet as the tub resonates in response
to rotation of a drum, it is possible to naturally discharge
moisture-contained air and suck in dry air, thereby re-
moving moisture-contained air in a tub internal space.
[0064] Thatis, when the tub vibrates, an absolute hu-
midity of a tub internal space may decrease compared
to when the tub does not vibrate. Accordingly, it is pos-
sible to improve drying performance.

[0065] In addition, itis possible to improve drying qual-
ity by appropriately supplying coolant.

BRIEF DESCRIPTION OF THE DRAWINGS
[0066]

FIG. 1 is a view showing an external appearance of
a clothing treatment apparatus according to an em-
bodiment of the present disclosure.

FIG. 2 is a view showing an internal configuration of
the clothing treatment apparatus shown in FIG. 1.
FIG. 3 is an exploded perspective view of an induc-
tion module of a clothing treatment apparatus ac-
cording to the present embodiment.

FIG. 4 is a view showing a part of a tub according to
the present embodiment.

FIG. 5 is a view showing a part of an interior of a
cabinet according to the present embodiment.

FIG. 6 is a block diagram of a clothing treatment ap-
paratus according to the present embodiment.

FIG. 7 is a view showing a washing procedure ac-
cording to the present embodiment.

FIG. 8 is a view showing a drum RPM in a tub vibrat-
ing step according to the present embodiment.
FIG. 9is a view showing a tub vibrating step accord-
ing to the present embodiment.

FIG. 10 is a plane view showing an interior of a cloth-
ing treatment apparatus according to the present
embodiment.

FIG. 11 is an operation diagram of a clothing treat-
ment apparatus according to the present embodi-
ment.

FIG. 12is a view showing a drying cycle of a clothing
treatment apparatus according to another embodi-
ment;

FIG. 13 is a view showing a drying cycle of a clothing
treatment apparatus according to another embodi-
ment.
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DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0067] Hereinafter, description will now be given in de-
tail according to exemplary embodiments disclosed here-
in, with reference to the accompanying drawings. For the
sake of brief description with reference to the drawings,
the same or equivalent components may be provided
with the same or similar reference numbers, and descrip-
tion thereof will not be repeated.

[0068] The accompanying drawings are used to help
easily understand various technical features and it should
be understood that the embodiments presented herein
are not limited by the accompanying drawings. As such,
the present disclosure should be construed to extend to
any alterations, equivalents and substitutes in addition
to those which are particularly set out in the accompany-
ing drawings.

[0069] 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.

[0070] Furthermore, although each drawing is de-
scribed for convenience of explanation, itis also possible
that another embodiment realized by those skilled in the
art by combining at least two or more drawings may also
falls within the scope of the present disclosure.

[0071] While terms including ordinal numbers, such as
"first" and "second," etc., may be used to describe various
components, such components are not limited by the
above terms. The above terms are used only to distin-
guish one component from another.

[0072] It will be understood that when an element is
referred to as being "connected with" or "coupled to" an-
other element, the element can be connected with or cou-
pled to the other element or intervening elements may
also be present. In contrast, when an element is referred
to as being "directly connected with" or "directly coupled
to" another element, there are no intervening elements
present.

[0073] In addition, it will be understood that, when an
element, such as a layer, a region, or a module, is "on"
another element, the element may be located "directly
on" the other element and other elements may be inter-
posed between both elements.

[0074] Hereinafter, a clothing treatment apparatus and
a control method thereof according to an embodiment of
the present disclosure will be described in detail with ref-
erence to the accompanying drawings. Hereinafter, a
washing machine will be described as a representative
example of a clothing treatment apparatus of the present
disclosure. However, the clothing treatment apparatus
of the present disclosure is not limited thereto.

[0075] FIG. 1 is a view showing an external appear-
ance of a clothing treatment apparatus according to an
embodiment of the present disclosure, and FIG. 2 is a
view showing an internal configuration of the clothing
treatment apparatus shown in FIG. 1.

[0076] When it comes to definition of directions to pro-
vide a better understanding of a detailed structure of the
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clothing treatment apparatus, a direction toward a door
12 with respect to a center of the clothing treatment ap-
paratus may be defined as a front direction.

[0077] In addition, a direction opposite to the direction
toward the door 12 may be defined as a rear direction,
and directions to the right and left may be defined de-
pending on the front-rear direction defined above.
[0078] Hereinafter, it will be described with reference
to FIGS. 1 and 2.

[0079] A clothing treatment apparatus according to an
embodiment of the present disclosure may include a cab-
inet 1 forming an outer appearance of the clothing treat-
ment apparatus, a tub 2 provided inside the cabinet 1,
and a drum 3 rotatably provided inside the tub 2 to ac-
commodate an object (for example, a laundry object, an
object to be dried, an object to be refreshed).

[0080] For example, when clothes are to be washed
with washing water, the clothes may be called a laundry
object, when wet clothes are to be dried using heat, the
clothes may be called an object to be dried, and when
dry clothes are to be refreshed using hot air, cold air, or
steam, the clothes may be called an object to be re-
freshed. Therefore, clothes may be washed, dried, or re-
freshed with the drum 3 of the clothing treatment appa-
ratus.

[0081] The cabinet1 may include an inlet port provided
at a front of the cabinet 1 through which an object enters
and exits, and the cabinet 1 may be provided with the
door 12 that is rotatably connected to the cabinet 1 to
open and close the inlet port.

[0082] The door 12 may include an annular door frame
121 and a view window 122 provided in a central portion
of the door frame 121.

[0083] A detergentbox 7 may be provided at an upper
front side of the clothing treatment apparatus. Detergent,
fabric softener, and the like may be supplied through the
detergent box 7. The detergent box 7 may be provided
with a handle so that a user can slide the detergent box
7 toward the front of the cabinet 1 so as to open and close.
[0084] A control panel 5 may be provided at the upper
front side of the clothing treatment apparatus. The control
panel 5 may be provided for a user interface. A user’s
various inputs may be carried out, and information ac-
cording to the input or various types of information on the
clothing treatment apparatus may be displayed. That is,
the control panel 5 may include a manipulation part for
auser’s manipulation and a display to display information
to the user.

[0085] The tub 2 forms a space in a cylindrical shape
having alongitudinal axis parallel to or at a predetermined
angle relative to a lower surface of the cabinet 1 so as
to store water, and a tub opening 21 is provided at a front
of the tub 2 so as to communicate with the inlet port. The
tub 2 may include the tub opening 21 and a tub body 22
constituting the body of the tub. Therefore, the tub body
22 may be provided in a cylindrical shape, and the tub
opening 21 may be provided to correspond to a shape
of the tub body 22.
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[0086] The tub 2 may be installed in the cabinet 1 by
tub support parts 131 and 132. Specifically, the tub sup-
port parts 131 and 132 may include a first support part
131 and a second support part 132.

[0087] Afirstsupport part 131 fixed to an upper surface
of the cabinet 1 may be connected to an upper surface
of the tub 2. Vibration generated in the tub 2 and trans-
mitted to the cabinet 1 may be damped by the first support
part 131.

[0088] The tub 2 may be fixed to a lower surface (bot-
tom surface) of the cabinet 1 by the second support part
132, and the second support part 132 may be provided
with a support bar 1321 and a damper 1322 so that vi-
bration generated by rotation of the drum 3 in the tub 2
may be damped.

[0089] Specifically, the support bar 1321 and the
damper 1322 may be provided in pair and may be con-
nected to the tub 2. The supportbar 1321 and the damper
1322 may be provided as one body.

[0090] However, inorder to reduce vibrationin a trans-
verse direction of the cabinet 1 in the vibration generated
of the tub 2, the support bar 1321 and the damper 1322
may be provided in pair to be spaced apart from each
other with respect to a transverse direction of the tub 2
or a transverse direction of the cabinet 1.

[0091] The support bar 1321 may be provided to be
rotatable with respect to a longitudinal direction of the
cabinet 1. That is, the tub 2 may vibrate more in the lon-
gitudinal direction of the cabinet 1 than in the transverse
direction of the cabinet 1.

[0092] Thatis, the support bar 1321 may be provided
with a hinge shaft h so as to be able to rotate in a front-
rear direction of the cabinet 1. That is, a hinge shaft h
may be provided so that the tub support parts 131 and
132 can be supported inside the cabinet even when the
tub 2 vibrates in the frontand rear directions of the cabinet
1.

[0093] Thatis, the tub 2 may be supported inside the
cabinet 1 by the first support part 131 and the second
support part 132, and the vibration generated from the
tub 2 may be damped.

[0094] The drum 3 is provided in a cylindrical shape
with a longitudinal axis parallel to or at a predetermined
angle relative to the lower surface (bottom surface) of
the cabinet 1 so as to accommodate an object, and a
drum opening 31 communicating with the tub opening 21
may be provided at a front of the drum 3. An angle by a
central axis of the tub 2 relative to the bottom surface
and an angle by a central axis of the drum 3 relative to
the bottom surface may be the same. That is, the prede-
termined angle may mean the same angle.

[0095] The drum 3 may include a body in a cylindrical
shape and a through hole 33 formed in the body. A plu-
rality of through holes 33 penetrating the drum 3 may be
formed in an outer circumferential surface of the drum 3.
Through the through hole 33, air and washing water may
be introduced between the inside of the drum 3 and the
inside of the tub 2.
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[0096] A lifter 35 for agitating an object when the drum
3 rotates may be provided in an inner circumferential sur-
face of the drum 3. The lifter 35 may extend along a lon-
gitudinal direction of the drum 3 from an inner circumfer-
ential surface of the drum 3 and may be provided in plu-
rality on the inner circumferential surface of the drum 3.
[0097] The drum 3 may be rotated by a driver 6 pro-
vided at the rear of the tub 2.

[0098] The driver 6 may include a stator 61 fixed to a
rear surface of the tub 2, a rotor 63 rotating by an elec-
tromagnetic interaction with the stator, and a rotational
shaft 65 passing through the rear surface of the tub 2 to
connect the drum 3 and the rotor 63.

[0099] The stator 61 may be fixed to a rear surface of
a bearing housing 66 provided in the rear surface of the
tub 2, and the rotor 63 may include a rotor magnet 632
provided radially outside of the stator 61 and a rotor hous-
ing 631 connecting the rotor magnet 632 and the rota-
tional shaft 65.

[0100] A plurality of bearings 68 to support the rota-
tional shaft 65 may be provided inside the bearing hous-
ing 66.

[0101] In addition, a spider 67 to easily transmit a ro-
tational force ofthe rotor 63 to the drum 3 may be provided
at a rear surface of the drum 3, and the rotational shaft
65 to transmit the rotational force of the rotor 63 may be
fixed to the spider 67.

[0102] Meanwhile, the clothing treatment apparatus
according to the present embodiment may include a wa-
ter supply hose 70 to receive water from an outside, and
the water supply hose 70 forms a flow path for supplying
water to the tub 2.

[0103] According to an embodiment of the present dis-
closure, cooling of the air may be performed on the inner
circumferential surface of the tub 20 and moisture may
be condensed and discharged. In other words, even if
there is no air circulation inside the tub 20, drying may
be performed on its own by condensing moisture.
[0104] Coolantmay be suppliedinto the tub 20 to more
effectively perform moisture condensation so as to im-
prove drying efficiency. The coolant may be introduced
through the water supply hose 70. A valve 70a may be
disposed at the water supply hose 70 to open and close
the water supply hose 70. According to an embodiment
of the present disclosure, the water supply hose 70 may
be referred to as a coolant hose for supplying the coolant,
and the valve 70a disposed in the water supply hose 70
may be referred to as a coolant supply valve. The coolant
is supplied while the coolant supply valve 70a is open
(ON), and the supply thereof is cut off after the coolant
supply valve 70a is closed (OFF). In another embodi-
ment, the coolant hose and the water supply valve for
supplying the coolant may be provided separately from
the water supply hose 70.

[0105] A larger area where the coolant and the tub 20
meet each other, that is, a larger area where the coolant
and air comes into contact with each other is more ad-
vantageous. To this end, the coolant may be supplied
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while being widely spread from the rear surface or one
side or both sides of the tub 20. Through this supply of
the coolant, the coolant may flow along an inner surface
of the tub 20, thereby prevented from being introduced
into the drum.

[0106] Meanwhile, the clothing treatment apparatus
according to the present embodiment may include a
drainage 14 for discharging water inside the tub 2 to the
outside of the cabinet 1. The drainage 14 may include a
drain pipe 142 forming a drain passage through which
water in the tub 1 moves, and a drain pump 141 gener-
ating a pressure difference inside the drain pipe 142 so
that water can be drained through the drain pipe 142.
[0107] More specifically, the drain pipe 142 may in-
clude a firstdrain pipe 1421 connecting the lower surface
of the tub 2 and 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 out-
side of the cabinet 1.

[0108] Meanwhile, a gasket 13 may be provided be-
tween the inlet port of the cabinet 1 and the tub opening
21. The gasket 13 connects the tub opening 21 and the
inlet port 11 provided in the cabinet 1. The gasket 13
prevents a problem that the water inside the tub 2 leaks
into the cabinet 1 and the vibration of the tub 2 is trans-
mitted to the cabinet 1.

[0109] The gasket 4 may be stretchable so that air-
tightness can be secured when the tub 2 vibrates in the
longitudinal direction of the cabinet 1. However, the air-
tightness does not mean a completely sealed state, and
the gasket 4 may be provided in such a way that allows
air to move when the gasket 4 and the tub 2 are connect-
ed.

[0110] That is, in some cases, air may be introduced
through the inlet port 12 of the cabinet 1.

[0111] A plurality of temperature sensors 133a and
133b may be provided in the tub 2. The temperature sen-
sors may measure temperature inside the tub 2. Anupper
temperature sensor 133a may be positioned at an upper
part of the tub 2 to measure temperature of air heated
by the induction module 8. A lower temperature sensor
133b may be positioned at a lower part of the tub 2 to
sense temperature of washing water or moisture-con-
tained air. That is, the plurality of temperature sensors
may sense whether air is heated to a target temperature
by the induction module 8. The induction module 8 may
be controlled by a controller 9 to be described later based
on temperatures measured by the temperature sensors.
[0112] FIG. 3 is an exploded perspective view of an
induction module of the clothing treatment apparatus ac-
cording to the present embodiment.

[0113] Hereinafter, an induction module of a clothing
treatment apparatus according to the present embodi-
ment will be described in detail with reference to FIG. 3.
[0114] A clothing treatment apparatus according to an
embodiment of the present disclosure may include an
induction module 8 for heating a drum 3. The induction
module 8 may heat the drum 3 in order to heat washing
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water or dry laundry. The induction module 8 may induc-
tively heat the drum 3. The principle on how to heat the
drum 3 using the induction module 8 is as follows.
[0115] The induction module 8 may be mounted on an
outer circumferential surface of a tub 2. The induction
module 80 may generate a magnetic field as a current is
applied to a coil 81 on which a wire is wound. The induc-
tion module 8 serves to heat a circumferential surface of
the drum 3 through the generated magnetic field. The
wire may include a core wire and a coating surrounding
the core wire. The core wire may be a single core wire.
Of course, a plurality of core wires may be entangled to
form one core wire. Therefore, a thickness or wire diam-
eter of the wire may be determined by a thickness of the
core wire and the coating.

[0116] When an alternating current of which the phase
of the current changes flows through a coil 81 on which
the wire is wound, the coil 81 may forms a radial alter-
nating magnetic field according to the Ampere’s circuit
law.

[0117] The alternating magnetic field is concentrated
toward the drum (metal material) formed of a conductor
having high magnetic permeability. The magnetic per-
meability refers to the degree of magnetization that a
material obtains in response to a given magnetic field. In
this case, according to Faraday’s law of electromagnetic
induction, an eddy current is formed in the drum 3, and
the eddy current flows through the drum 3 formed of a
conductor and is then converted into Joule heat by the
resistance of the drum 3 itself, so that an inner wall of
the drum 3 is directly heated.

[0118] When the inner wall of the drum 3 is directly
heated, temperature of air inside the drum 3 and temper-
ature of laundry in contact with the inner wall of the drum
3 are increased together. Therefore, since direct heating
of laundry is possible, faster drying is possible compared
to a drying apparatus that uses only a hot air drying meth-
od, which is an indirect heating method, or a low-temper-
ature dehumidification drying method.

[0119] In the case of a clothing treatment apparatus
having a washing function, it is possible to heat washing
water without a separate heating wire and flow path.
Since the washing water continuously comes into contact
with the inner and outer walls of the drum 3 heated to a
high temperature, it is not necessary to form a separate
flow path and a heating wire under the tub. In addition,
according to the above-described method, it is possible
to heat the washing water faster than a method in which
a separate flow path and a heating wire are formed under
the tub and heated.

[0120] Theinduction module 8 according tothe present
embodiment may include a coil 81, a base housing 82,
and a module cover 83.

[0121] The induction module 8 may be provided at an
outer surface of the tub 2 and may heat the drum 3
through a magnetic field generated upon application of
a current to the coil 81. The induction module 8 may be
provided on the tub 2. The induction module 8 may be
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fixed to the tub 2. The induction module 8 may be spaced
apart from the drum 3.

[0122] A clothing treatment apparatus such as a dryer
may not include the tub 2. In this case, a configuration
applied to the tub 2 in the present specification may apply
to the drum 3. For example, in a clothing treatment ap-
paratus such as a dryer without a tub 2, the induction
module 8 may be disposed inside a case or on an inner
wall. In a clothing treatment apparatus without a tub 2
such as a dryer, the induction module 8 may be disposed
at a position spaced apart from the drum 3 at an upper,
lower side, left, or right side of the drum 3 inside the case.
The induction module 8 may be positioned outside above
the drum 3.

[0123] Theinduction module 8 accordingtothe present
embodiment may include a base housing 82 spaced
apart from an outer surface of the tub 2 by a predeter-
mined interval.

[0124] The base housing 82 may be provided to re-
ceive and supporta wound shape of the coil 81. The base
housing 82 may be provided in a shape corresponding
to an outer circumferential surface (a circumferential sur-
face) of the tub 2 so as to be evenly spaced apart from
the tub at a predetermined distance.

[0125] Accordingly, an amount of magnetic field trans-
mitted through the base housing 82 does not vary de-
pending on the position of the circumferential surface of
the tub 2, so that uniform heating is possible.

[0126] The tub2may be provided witha tub connection
part 22. The tub connection part 22 may be provided to
fix the induction module 8 to the circumferential surface
of the tub 2. The base housing 82 and the tub 2 may be
spaced apart by a length of the tub connection part 22.
[0127] Ahousing connection part 821 may be provided
in the base housing 82 to correspond to the position of
the tub connection part 22. The tub connection part 22
and the housing connection part 821 may be combined
to fix the induction module 8 to the outer circumferential
surface of the tub 2.

[0128] The coil 81 may be wound in the base housing
82. The coil 81 may be wound along an upper surface of
the base housing 82 and may be a little shorter than a
predetermined length than the length of the tub 2.
[0129] Accordingly, itis possible to prevent other parts
in the clothing treatment apparatus from being heated.
[0130] However, when the length of the tub 2 is too
short, it may be difficult to effectively transfer heat, and
thus, the coil 81 may be wound at a position close to a
front surface of the tub 2 and a rear surface of the tub 2.
[0131] The module cover 83 may be provided at an
upper surface of the coil 81 to correspond to a size of the
base housing 82. The module cover 83 may be coupled
to the base housing 82 and mounted on the outer cir-
cumferential surface of the tub 2.

[0132] The module cover 83 may include a cooling flow
path connection part 832 provided to communicate with
amodule cooling duct 755 to be described later. Although
the drawings show that the cooling flow path connection
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part 832 is disposed at a center of the module cover 83,
the present disclosure is not limited thereto.

[0133] Thatis, depending on a structure in which air is
discharged from the induction module 8, the cooling flow
path connection part 832 may be formed at any of various
positions.

[0134] FIG.4isaview showinga partofatubaccording
to the present embodiment, and FIG. 5 is a view showing
a part of an interior of a cabinet according to the present
embodiment.

[0135] Referringto FIGS. 4 and 5, an induction module
8 may be provided at an outer circumferential surface of
atub2according to the presentembodiment, particularly,
on an upper outer circumferential surface.

[0136] In addition, a communication part 30 for com-
municating the outside of the cabinet 1, thatis, the outside
of the clothing treatment apparatus and the inside of the
tub 2, may be provided at the outer circumferential sur-
face of the tub 2.

[0137] The communication part 30 includes a cabinet
communication part 33 connected to the cabinet 1, a tub
communication part 31 connected to the inside of the tub
2, and a bellows part 32 connecting the cabinet commu-
nication part 33 and the tub communication part 31.
[0138] As the bellows part 32 is provided, the outside
of the cabinet 1 and the inside of the tub 2 may commu-
nicate stably even when the tub 2 vibrates.

[0139] Through the communication part 30,air in the
tub 2 may be discharged to the outside of the cabinet 1
and air outside the cabinet 1 may be introduced into the
tub 2.

[0140] Thatis, even when the tub 2 resonates and vi-
brates due to excessive rotation of the drum 3, the gasket
4 may be stretchable and the communication part 30 may
not be separated from the cabinet 1 or the tub 2 through
the bellows part 32. In addition, since the tub 2 can be
moved to its original position by the tub support parts 131
and 132, specifically, the first support part 131 and the
second support part 132, a stable operation may be pos-
sible.

[0141] FIG. 6isablock diagram of a clothing treatment
apparatus according to the present embodiment.
[0142] A controller 9 may be provided as a main proc-
essor to control the operation of the clothing treatment
apparatus. The operation of various control elements to
be described later may be controlled by the controller 9.
[0143] The controller 9 may be provided in a control
panel 5 and the like, and the controller 9 may receive a
user’s command for operating the clothing treatment ap-
paratus through a manipulation part, which is provided
in a control panel 5, so as to perform various washing
operations and options described above.

[0144] The controller 9 mayinclude a module controller
86 capable of controlling the operation of an induction
module 8. The module controller 86 may control whether
or not the induction module 8 is being operated and an
operation time of the induction module 8. A processor for
controlling the induction module 8 and a processor for
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controlling other components of the clothing treatment
apparatus may be provided separately. The processor
for controlling the induction module 8 and the processor
for controlling other components may be connected to
communicate with each other. Therefore, it is possible
to improve control efficiency and prevent overload of the
processors.

[0145] In addition, while performing determined wash-
ing cycle and option, the controller 9 may control the wa-
ter supply valve (not shown), the drain pump 141, and
the driver 6 by using water level information detected by
a sensor such as a water level sensor (not shown). In
addition, the control panel 5 may include a display part,
and may provide the user with various courses and a
current state of the above-described clothing treatment
apparatus.

[0146] In addition, the controller 9 may control a cool-
ant supply valve 70a so that coolant can be added during
drying. When the coolant is input, moisture may be ef-
fectively condensed.

[0147] Inaddition, the controller 9 may control the driv-
ing of a motor through the driver 6 to generate various
drivings such as a tumbling driving, a filtration driving,
and a spin driving of the drum 3. A driving state of the
drum 3 may be referred to as an operation of the drum.
[0148] The tumbling driving of the drum 3 may be a
driving that causes clothes (laundry) inside the drum 3
to be lifted and then fall as the drum rotates at approxi-
mately 40 to 46 RPM. That is, the tumbling driving may
be a driving in which washing or wetting is performed by
a mechanical force due to the fall of the clothes and fric-
tion with the drum. Since itis a driving in which the clothes
are agitated in the drum 3, the tumbling driving may be
is a driving that is frequently used in general.

[0149] The filtration driving of the drum 3 may be a
driving in which as the drum 3 rotates at approximately
100 RPM, the clothes are rotated integrally with the drum
while closely contacting an inner circumferential surface
of the drum 3 in the drum 3. In this case, the laundry
clothes are spread over the inner circumferential surface
of the drum 3, and the washing water is separated from
the clothes.

[0150] The spin driving of the drum 3 may be a driving
of centrifugal spin-drying of washing water from the
clothes as the drum 3 rotates at about 800 RPM or more.
The spin driving is performed by a very large centrifugal
force in a final process of washing, so that all washing
can be terminated.

[0151] Thatis, due to an operation of the controller 9,
the clothing treatment apparatus may perform at least
one of washing, rinsing, spin-drying, and drying cycles.
[0152] FIG. 7 is a view showing a washing course ac-
cording to the present embodiment.

[0153] Referringto FIG. 7, in an entire washing course
applied to a clothing treatment apparatus according to
an embodiment of the present disclosure, the clothing
treatment apparatus of the present embodiment may be
configured to perform a water supply/wetting cycle S10,
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a washing cycle S20, a spin-drying cycle S30, a rinsing
cycle S40, and a spin-drying cycle S50 sequentially.
[0154] The washing cycle may be a cycle in which a
drum 3 is rotated according to a preset algorithm to re-
move contaminants from laundry, and in which a rolling
motion and a tumbling motion may be performed.
[0155] The spin-drying cycle is a cycle of removing wa-
ter from clothes while rotating the drum 3 at a high speed.
[0156] The rinsing cycle may be a cycle of removing
detergentadhered to the clothes, the cycle in which water
is supplied, a rolling motion and a tumbling motion is per-
formed, and then a spin-drying cycle is performed again.
[0157] Thee spin-drying cycle S50 may be performed
after the rinsing cycle S40, and a drying cycle S60 may
be performed upon completion of the spin-drying cycle
S50.

[0158] The drying cycle S60 may be a cycle of remov-
ing moisture contained in the clothes even when the spin-
drying cycle S50 is performed. An RPM of the drum 3 in
the drying cycle S60 may be set to be greater than an
RPM of the drum 3 in the spin-drying cycle S50.

[0159] More specifically, the spin-drying cycle S50
may be performed as a filtration motion in which the drum
3 is rotated to an extent in which the clothes adhere to
the inner circumferential surface of the drum 3. In the
drying cycle S60, the RPM of the drum 3 may be set to
be higher than that of the filtration motion.

[0160] Details of the drying cycle S60 will be described
later.
[0161] FIG. 8 8is aview showing a drum RPM in a tub

vibrating step according to the present embodiment, FIG.
9 is a view showing a tub vibrating step according to the
present embodiment, and FIG. 10 is a plane view show-
ing an interior of a clothing treatment apparatus accord-
ing to the present embodiment.

[0162] FIG. 11 is an operation diagram of a clothing
treatment apparatus according to the present embodi-
ment.

[0163] Hereinafter, it will be described with reference
to FIGS. 8 to 11.

[0164] Adryingcycle of a clothing treatment apparatus
according to the present embodiment may include at
least one of an induction operating step S610 and a tub
vibrating step S620.

[0165] The induction operating step S610 may be a
step of operating the above-described induction module
8. Airin the tub 2 may be heated in the induction operating
step S610 to increase a water content.

[0166] In the induction operating step S610, an oper-
ation of the induction module 8 may be performed by a
controller 9, specifically, a module controller 86.

[0167] Specifically, the controller 9 may control an op-
erating state of the induction module 8 according to an
operating time of the induction module 8 or a state of
clothes in the drum 3 in addition to an on/off state of the
induction module.

[0168] For example, the induction module 8 may be
turned on or off based on a value measured by at least
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one of the above-described temperature sensors 133a
and 133b. In addition, the clothing treatment apparatus
may receive a user’s input through a control panel 5 or
the like, and the controller 9 may control the induction
module 8 based on the user’s input.

[0169] The controller 9 may control the induction mod-
ule 8 and the driver 8 to perform at least one of the op-
eration of the induction module 8 and the operation of
vibrating the tub 2 by adjusting a rotational speed of the
drum 3.

[0170] The tub vibrating step S620 may mean that the
tub 2 is controlled to vibrate in response to rotation of the
drum 3. In the tub vibrating step S620, the tub 2 may
vibrate back and forth in a longitudinal direction of the
tub 2 in response to the rotation of the drum 3.

[0171] Specifically, the tub 2 may resonate at a specific
rotational speed (RPM) of the drum 3. A rotational speed
of the drum 3 at which the tub 2 resonates may vary. The
size and mass of the drum 3 and the tub 2 may vary
depending on various factors such as the size or use of
the clothing treatment apparatus. Therefore, an RPM of
the drum 3 for the tub 2 to resonate in response to the
rotation of the drum 3 may vary according to circum-
stance.

[0172] In a clothing treatment apparatus according to
an aspect of the present disclosure, it is possible to im-
prove drying performance by causing each of air dis-
charge and air introduction to be performed at least once
in a section where the RPM of the drum 3 increases
and/or decreases.

[0173] In the drying cycle of the clothes S60, the RPM
of the drum 3 may be increased up to a target RPM at
which there is at least one section where the tub 2 is able
to resonate in response to rotation of the drum 3. There-
fore, the tub 2 may resonate at least once or more.
[0174] When resonance occurs, the tub 2 may vibrate
in the front and rear directions of the cabinet 1, and ac-
cordingly, as the gasket expands and contracts, air in the
cabinet 1 flows through the communication part 30 of the
cabinet 1. Air discharged to the outside and outside the
cabinet 1 may be introduced into the cabinet 1.

[0175] Inaddition, as the RPM decreases from the tar-
get RPM, resonance may occur again. Even in this case,
through the communication part 30, the air in the tub 2
may be discharged to the outside of the cabinet 1 and
the air outside the cabinet 1 may be introduced into the
tub 2.

[0176] The tub vibrating step S620 may include an
RPM increasing step S621, an RPM maintaining step
S623 and an RPM decreasing step S624.

[0177] The RPM increasing step S621 may be a step
in which the RPM is increased up to a target RPM at
which there is at least one section where the tub 2 is able
toresonate to correspond to a rotational RPM of the drum
3.

[0178] For example, if the tub 2 resonates while the
drum 3 rotates at 150RPM and if the tub 2 resonates
while the drum 3 rotates at 300RPM, the target RPM may
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be determined as a rotational speed greater than
300RPM.

[0179] If the tub 2 resonates at a specific RPM of the
drum 3, the vibration of the tub 2 does not stop immedi-
ately at a time when the rotational speed of the drum 3
deviates from the specific RPM. As described above, the
first support part 131 and the second support part 132
included in the tub support parts 131 and 132 damp the
vibration of the tub 2, but when the rotational speed of
the drum 3 deviates from the specific RPM, the tub 2
does not stop vibratingimmediately butinstead may keep
vibrating as an amplitude of the vibration decreases. In
other words, if the rotational speed of the drum 3 is out
of an RPM where resonance occurs, the amplitude of the
vibration decreases, but the tub 2 may continue vibrating
and then gradually stop vibrating. Therefore, when res-
onance occurs, the discharge and introduction of air
through the communication part 30 may be performed
several times, respectively.

[0180] Itis advantageous to provide a plurality of sec-
tions in which the tub 2 resonates in response to rotation
of the drum 3. Accordingly, resonance occurs multiple
times, and a section in which the tub 2 vibrates back and
forth in the longitudinal direction of the cabinet 1 or in the
longitudinal direction of the tub 2 may be increased, and
the vibration may continue according to an embodiment.
[0181] Of course, since the rotational speed of the
drum 3 changes over time, the amplitude at which the
tub 2 vibrates may change over time.

[0182] In the spin-drying cycle S50, the target RPM
may be set to be greater than the rotational speed of the
drum 3. The target RPM may be higher than an RPM of
a filtration motion in which the clothes are rotated while
closely contacting the inner circumferential surface of the
drum 3.

[0183] The target RPM may be set to be greater than
the rotational speed of the drum 3 in the washing, spin-
drying, and rinsing cycles so that the rotational speed of
the drum 3 in which the tub 2 can resonate is included
as much as possible.

[0184] If the target RPM is too low, only a drying time
may be increased without increasing the number of res-
onances. In addition, if the target RPM is too high, there
is a risk that the entire clothing treatment apparatus vi-
brates significantly. Therefore, the target RPM may be
set within a predetermined range based on the RPM ca-
pable of generating resonance. For example, the target
RPM may be 380 to 420 RPM. It may be effective if the
target RPM is slightly greater than an RPM at which res-
onance can occur. Preferably, the target RPM may be
400 RPM.

[0185] If the drum 3 rotates at an RPM greater than
the target RPM, the entire clothing treatment apparatus
including the cabinet 1 may vibrate greatly, which may
cause anxiety to the user. Therefore, the target RPM may
be set so that the tub 2 can resonate in response to the
rotation of the drum 3 without the entire clothing treatment
apparatus resonating.

10

15

20

25

30

35

40

45

50

55

1"

[0186] While the RPM increasing step S621 is per-
formed, the controller 9 may determine whether the target
RPM is reached S622. When the target RPM is reached,
under the control of the controller 9, the RPM increasing
step S621 may be terminated and the RPM maintaining
step may be performed. That is, when the RPM of the
drum 3 reaches the target RPM, the drum 3 is driven at
the target RPM for a predetermined time, and the RPM
of the drum 3 may decrease after the predetermined time
passes. Meanwhile, if the target RPM is not reached, the
RPM increasing step S621 may be continuously per-
formed.

[0187] The RPM maintaining step S623 may be a step
in which when the RPM of the drum 3 is increased to a
preset target RPM through the RPM increasing step
S621, the drum 3 is rotated at the target RPM without
increasing the RPM of the drum 3 above the target RPM.
[0188] The RPM maintaining step S623 may be per-
formed for a time less than a time required for the RPM
increasing step S621. The target RPM may not be the
RPM at which the tub 2 resonates. Therefore, it is not
necessarily required to maintain the RPM maintaining
step S623 for a long time.

[0189] In addition, at an RPM other than the RPM
where the tub 2 resonates, the amplitude at which the
tub 2 vibrates in the longitudinal direction of the tub 2
may gradually decrease, and thus, the drum 3 does not
need to be driven at the target RPM for a long time.
[0190] When the RPM maintaining step S623 is termi-
nated, the RPM decreasing step S624 may be per-
formed. The RPM decreasing step S624 may be a step
in which the number of rotations of the drum 3 being
rotated at the target RPM gradually decreases.

[0191] In the RPM decreasing step S624, the RPM of
the drum 3 may decrease from the target RPM. A rota-
tional speed (RPM) of the drum 3 at the end of the RPM
decreasing step S624 may be a rotational speed (RPM)
ofthe drum 3 at the startof the RPM increasing step S621.
[0192] That is, in the RPM decreasing step S624 as
similarly as in the RPM increasing step S621, a specific
RPM at which the tub 2 can resonate in response to ro-
tation of the drum 3 may be included at least once or
more.

[0193] Accordingly, even while the RPM of the drum 3
decreases, the tub 2 may resonate and vibrate back and
forth in the longitudinal direction of the cabinet 1 or in the
longitudinal direction of the tub 2.

[0194] The RPMincreasing step S621, the RPM main-
taining step S623 and the RPM decreasing step S624
may be repeatedly performed multiple times. Thatis, the
tub vibrating step S620 may be performed multiple times.
The driver 6 may cause the drum 3 to sequentially and
repeatedly performrevolutions so as to increase the RPM
of the drum 3 to the target RPM, maintains the increased
RPM, and decreases the increased RPM.

[0195] Meanwhile, the controller 9 may control so that
an RPM increasing speed in the RPM increasing step
S621 is smaller than an RPM decreasing speed in the
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RPM decreasing step S624. That is, an RPM increase
rate in a section S621 in which the RPM of the drum 3
increases may be smaller than a RPM decrease rate in
a section S624 in which the RPM of the drum 3 decreas-
es. Inthe RPM decreasing step S624, the RPM decreas-
es to an RPM at which the drying cycle S60 starts, so if
the RPM of the drum decreases faster than a rate at
which the RPM increases in the RPM increasing step
S621, it is possible to quickly enter the RPM increasing
step S621 again.

[0196] That is, it is preferable that a rate at which the
RPM of the drum decreases in the RPM decreasing step
S624 is greater than a rate at which the RPM of the drum
increases in the RPM increasing step S621.

[0197] Inthe RPM increasing step S621 and the RPM
decreasing step S624, the tub 2 may vibrate in the front-
rear direction with respect to the longitudinal direction of
the tub 2. In this case, a volume of a space formed by
the inlet port 12, the gasket 4, the tub inlet part 21, and
the tub 2 of the cabinet 1 (hereinafter, the space is re-
ferred to as a tub internal space) may vary.

[0198] When the tub 2 is moved toward the front side
of the cabinet 1, the gasket 4 may reduce in length in the
longitudinal direction of the cabinet 1. As the volume of
the tub internal space decreases, the pressure of the air
in the tub internal space may increase.

[0199] Since an external pressure of the cabinet 1 is
constant, the air in the tub internal space may be dis-
charged to the outside of the cabinet 1 through the com-
munication part 30 when the pressure of the air in the
tub internal space increases.

[0200] Conversely, when the tub 2 is moved to the rear
side of the cabinet 1, the gasket 4 may increase in length
in the longitudinal direction of the cabinet 1. That is, as
the volume of the tub internal space increases, the pres-
sure of the air in the tub internal space may decrease.
[0201] Since the external pressure of the cabinet 1 is
constant, the air in the tub internal space may be intro-
duced into the cabinet 1 through the communication part
30 when the pressure of the air in the tub internal space
decreases.

[0202] That is, the air in the tub internal space may
enter and exit through the communication part 30. Since
the tub vibrating step S620 can be performedin the drying
cycle S60, the air in the tub internal space may absorb
moisture contained in clothes to dry the clothes and the
humid air may be discharged to the outside of the cabinet
1 due to vibration of the tub 2. In addition, dry air present
outside the cabinet 1 may be introduced into the tub in-
ternal space through the communication part 30 to dry
the clothes again.

[0203] After the tub vibrating step S620 is performed
multiple times, the controller 9 may determine whether
the tub vibrating step is terminated in step S625. The tub
vibrating step S620 may vary according to a user’s se-
lection or may be determined depending on various fac-
tors such as a degree of drying of clothes.

[0204] When the tub vibrating step S620 needs to be
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terminated as the user’s selection or the drying of the
clothes is completed, the tub vibrating step may be ter-
minated in step S626.

[0205] Referring to FIG. 11, the drying cycle S60 may
be performed in the clothing treatment apparatus accord-
ing to the present embodiment. When the drying cycle
S60 starts, whether there is no remaining water in the
tub 2 may be determined in step S602.

[0206] If there is no water remaining in the tub 2, it
means that unnecessary water does not exist in the tub
2 butdoes notmean thatthere should notbe any moisture
in the tub.

[0207] When water unnecessarily remains in the tub
2, unnecessary energy may be needed to remove mois-
ture. Therefore, if the inside of the tub 2 is not at an empty
water level, a laundry quantity of an object to be dried
may be detected in step S603 afterdrainage in step S604.
[0208] When the laundry quantity is detected, specific
processes of the drying cycle S60, such as a drying time,
may be determined accordingly.

[0209] According to an embodiment of the present dis-
closure, the induction operating step S610 and the tub
vibrating step S620 may start together in the drying cycle
S60.

[0210] When the induction operating step S610 and
the tub vibrating step S620 start at the same time, dry air
in external air may flow into the cabinet at an early stage
of drying to remove moisture from the clothes and then
may be discharged to the outside of the cabinet 1.
[0211] In anintermediate stage of drying, since the in-
duction operating step S610 may have been performed
to a sufficient extent, temperature of the tub internal
space may be increased.

[0212] Accordingly, if the temperature of the air intro-
duced into the tub internal space from the outside of the
cabinet 1 is increased to allow the same flow rate of air
to be introduced, it is possible to remove more moisture.
[0213] According to one aspect of the present disclo-
sure, when the induction module 8 and the driver are
operated together, the controller 9 may operate the cool-
ant supply valve 70a to add coolant into the tub 2.
[0214] In addition, while the induction operating step
S610 and the tub vibrating step S620 are performed to-
gether, the controller 9 may open or close the coolant
water supply valve 70a and adjust an amount of coolant
to add.

[0215] If the coolant is continuously input, energy may
be consumed unnecessarily while the induction operat-
ing step S610 is performed. Therefore, the controller 9
may control opening and closing of the coolant supply
valve 70a to thereby effectively perform drying.

[0216] When the induction operation is terminated in
step S612, the tub vibrating step S620 may also be ter-
minated. The induction operation and the tub vibrating
step S620 do not necessarily have to be stopped at the
same time. That is, the induction operation and the tub
vibrating step S620 may be stopped at the same time,
but it is not always necessary to control the induction
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operation and the tub vibrating step S620 to be stopped
at the same time.

[0217] Even when the induction operating step S610
is terminated, the drum 3 may still be at a hot temperature.
If the tub vibrating step S620 is further performed for a
predetermined time even after the induction operating
step S610 is terminated in step S612, the temperature
inside the clothing treatment apparatus may be lowered
so as to quickly ensure a user’s safety.

[0218] In addition, the tub vibrating step S620 may im-
prove the drying quality that is insufficient in the induction
operating step S610 alone. Therefore, itis preferable that
the tub vibrating step S620 be performed even after the
induction operating step S610 is terminated.

[0219] After the induction operating step S610 is ter-
minated, the controller 9 may control the coolant supply
valve 70a to be continuously opened. When the induction
operating step S610 is terminated, it is necessary to cool
the internal space of the cabinet 1. In addition, even if
the coolant is continuously added, energy may not be
wasted unnecessarily because the induction operating
step S610 is terminated.

[0220] However, if only the tub vibrating step S620 is
performed for an excessively long time compared to the
induction operating step S610, a drying time may be ex-
cessively increased.

[0221] FIG. 12 is a view showing a drying cycle of a
clothing treatment apparatus according to another exem-
plary embodiment.

[0222] Hereinafter, it will be described with reference
to FIG. 12. However, a redundant description of FIG. 11
will be omitted.

[0223] The tub vibrating step S620 may start when a
predetermined time passes after the start of the induction
operating step S610.

[0224] The tub vibrating step S620 may be a step of
controlling a rotation RPM of the drum 3 to resonate the
tub 2 in the front-rear direction of the cabinet 1, and in
the tub vibrating step S620, air in an tub internal space
may be discharged to the outside of the cabinet 1 and
air outside the cabinet 1 may be introduced into the tub
internal space.

[0225] As described above in FIG. 11, after the induc-
tion operating step S610 starts, the tub internal space
may be sufficiently heated only after a predetermined
time passes. Therefore, performing the tub vibrating step
S620 when a predetermined time passes after the start
of the induction operating step S610 may be advanta-
geous in terms of energy efficiency.

[0226] A timing at which the tub vibrating step S620
starts may be determined according to temperature of
the drum 3 or may be determined according to a prede-
termined time from a start time of the induction operating
step S610. In addition, of course, the tub vibrating step
S620 may start in response to a user’s arbitrary input.
[0227] FIG. 13 is a view showing a drying cycle of a
clothing treatment apparatus according to another em-
bodiment.
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[0228] Hereinafter, it will be described with reference
to FIG. 13. However, a redundant description of FIG. 11
will be omitted.

[0229] According to the present embodiment, the tub
vibrating step S620 may be performed after the induction
operation S612 is terminated in S612. As described
above, if the tub vibrating step S620 is performed after
the induction operating step S610 is terminated, it may
take a long time for drying.

[0230] However, while the induction operating step
S610 is performed, the air in the tub internal space may
be heated and the air may be discharged to the outside
of the cabinet 1. As described above, since an inlet port
12 of the cabinet 1 is not completely sealed to an extent
that air cannot be introduced, air may be introduced
through the inlet port 12 of the cabinet 1 when the air in
the tub internal space is discharged to the outside of the
cabinet 1.

[0231] Therefore, the air may continuously circulate
while the induction operating step S610 is performed.
[0232] Accordingtothe presentembodiment, whenthe
induction operating step S610 is terminated, the tub vi-
brating step S620 may be performed.

[0233] Since the tub vibrating step S620 is not per-
formed while the induction operating step S610 is per-
formed, the tub internal space is not cooled, so that a
drying condition can be quickly met. Therefore, even if
the tub vibrating step S620 is performed after the induc-
tion operating step S610, it may not take an excessively
long drying time.

[0234] Ifthe presentdisclosure is comprehensively de-
scribed with reference to FIGS. 11 to 13, the tub vibrating
step S620 and the induction operating step S610 may
be controlled independently of each other. The fact that
the tub vibrating step S620 and the induction operating
step S610 are allowed to be performed independently of
each other does not mean that the tub vibrating step S620
and the induction operating step S610 are performed
without affecting each other.

[0235] The tub vibrating step S620 may be performed
simultaneously with the induction operating step S610 or
may be performed after the induction operating step
starts. Furthermore, the tub vibrating step S620 may be
performed during the induction operating step S610 or
may be performed after the induction operating step
S610 is terminated.

[0236] The driver 6 may rotate the drum 3 so that an
RPM of the drum 3 is increased to a target RPM after an
operation of the induction module 8 is terminated, or the
driver 6 may rotate the drum 3 so that an RPM of the
drum 3 is increased to the target RPM when the induction
module 8 is not operated.

[0237] According to an aspect of the present disclo-
sure, a coolant supply valve 70a for adding coolant into
the tub 2 when opened may be further included, and the
coolant supply valve 70a may remain open for a prede-
termined period of time even after the operation of the
induction module 8 is terminated.
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[0238] Although representative embodiments of the
present disclosure have been described in detail above,
it is apparent to those of ordinary skill in the art that var-
ious changes can be made without departing from the
scope of the present disclosure. Therefore, the scope of
the present disclosure is not limited to the embodiments
disclosed herein, and it should be defined by the append-
ed claims and also equivalents to which such claims are
entitled.

Claims

A clothing treatment apparatus comprising:

a cabinet provided with an inlet port through
which clothes are introduced;

a tub provided in the cabinet and having a tub
inlet part through which the clothes are intro-
duced;

a drum rotatably provided in the tub and accom-
modating the clothes;

a driver for rotating the drum;

an induction module for heating the drum;

a gasket connecting the inlet port and the tub
inlet part and provided to be stretchable; and

a communication part for communicating an in-
side of the tub and an outside of the cabinet;
wherein during a drying cycle for the clothes, a
revolutions per minute (RPM) of the drum is in-
creased up to a target RPM at which there is at
least one section where the tub is able to reso-
nate in response to rotation of the drum.

The clothing treatment apparatus of claim 1,

wherein in response to the RPM of the drum
reaching the target RPM, the drum is driven at
the target RPM for a predetermined time, and
wherein after the predetermined time passes,
the RPM of the drum is decreased.

The clothing treatment apparatus of claim 2,
wherein an RPM increase rate in a section where
the RPM of the drum is increased is smaller than an
RPM decrease rate in a section where the RPM of
the drum is decreased.

The clothing treatment apparatus of claim 2, wherein
the driver causes the drum to sequentially and re-
peatedly perform revolutions so as to increase an
RPM of the drum to the target RPM, maintain the
increased RPM, and decrease from the increased
RPM.

The clothing treatment apparatus of claim 1, further
comprising:
a coolant supply valve to be opened when the induc-
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tion module and the driver are operated together, so
that coolant are added into the tub.

The clothing treatment apparatus of claim 1, wherein
the driver rotates the drum so that an RPM of the
drumis increased to a target RPM after an operation
of the induction module is terminated, or the driver
rotates the drum so that an RPM of the drum is in-
creased to the target RPM when the induction mod-
ule is not operated.

The clothing treatment apparatus claim 6, further
comprising:

a coolant supply valve to be opened to add coolant
into the tub, wherein the coolant supply valve is con-
tinuously open for a predetermined time after the op-
eration of the induction module is terminated.

The clothing treatment apparatus of claim 1, wherein
the target RPM is higher than an RPM at which the
clothes rotate while closely contacting an inner cir-
cumferential surface of the drum.

The clothing treatment apparatus of claim 1, wherein
the target RPM is 360 RPM to 440 RPM.

The clothing treatment apparatus of claim 1, further
comprising:

a tub support part for damping vibration of the
tub and supporting the tub in the cabinet,
wherein a hinge shaftis provided at the tub sup-
port part so that the tub vibrates in a longitudinal
direction of the cabinet when the tub resonates
in response to rotation of the drum.



EP 4 123 085 A1

FIG. 1

—




EP 4 123 085 A1

FIG. 2

33

:
o

"

p et
N

IR T I S - A

.0 0 0 B 00 000

(eI T o S o - SR SUE S S

o oe o oo e e

Nt

=

14

l33b/

Upper

R

h 1322 1321

-

\
14 14

|

141

Rear

Lower

Front

132

142

14

16



EP 4 123 085 A1

FIG. 3

17



EP 4 123 085 A1




EP 4 123 085 A1

FIG. 5

19



EP 4 123 085 A1

COOLANT WATER
SUPPLY VALVE

70a

6

—

DRIVER

j—

FIG. 6
9
141
/"/ /
DRAIN PUMP
5
/,_,/
CONTROL PANEL CONTROLLER
MODULE
CONTROLLER
(
86
FIG. 7
S10 520 330 340

2

2

2

INDUCTION
MODULE

S50 S60

2 2

WATER SUPPLY
& WETTING

WASHING

—DRYING

SPIN RINSING SPIN—DRYNG>

DRYING
CYCLE

20



EP 4 123 085 A1

FIG. 8

Drum RPM

5623

929
109
9LS
168
9C¢

10§

LY
1SF
9ck
10v
9Lt
16¢
9c¢
10¢

|9LC

I¢C
9¢C
10C
9L1
161
9Tl
101
9L
1§
9%

I

21



EP 4 123 085 A1

FIG. 9

S621
v

RPM INCREASING STEP

S622
NO

WHETHER TARGET

RPM IS REACHED

5623
__

RPM MAINTAINING STEP

S624
\ i /—/

RPM DECREASING STEP

S625

NO WHETHER TUB

VIBRATING STEP IS
TERMINATED

S626
__

TERINATE TUB VIBRATING STEP

22



EP 4 123 085 A1

FIG. 10

5 1_,,33 Lo
3

2~

B

23



EP

2]
(@]
()

4123 085 A1

FIG. 11

5601

_
GTART DRYING STEFD

EMPTY WATER LEVEL

3602
NO

INDUCTION OPERATING STEP

¥

S603 3604
DETECT LAUNDRY QUANTITY f= DRAINAGE
Y
S610 5620
A y /

WHETHER DRYING
CONDITION IS MET

TUB VIBRATING STEP

S611

S612

TERMINATE OPERATION
OF INDUCTION

S626

v ~

TERMINATE
TUB VIBRATION STEP

Y

C

TERMINATE
DRYING STEP

)

24



EP 4 123 085 A1

FIG. 12
S60 S601
7
G‘I’ART DRYING STEF)

5602
NO

EMPTY WATER LEVEL

S603 5604
DETECT LAUNDRY QUANTITY e DRAINAGE
S610
INDUCTION OPERATING STEP S620
/
TUB VIBRATING STEP
S611
WHETHER DRYING
CONDITION IS MET
vVES 5612
/
TERMINATE OPERATION
OF INDUCTION 3626
/

TERM

TUB VIBRATION STEP

INATE

Y

TERMINATE
DRYING STEP

25



EP 4 123 085 A1

FIG. 13

¥

360 S601
_
G‘I’ART DRYING STEF)
EMPTY WATER LEVEL
S604
DETECT LAUNDRY QUANTITY DRAINAGE
Y
S610
INDUCTION OPERATING STEP
S611
WHETHER DRYING
CONDITION IS MET
YES S612
/
TERMINATE OPERATION
OF INDUCTION
S620
TUB VIBRATING STEP
S626

TERM

INATE

TUB VIBRATION STEP

Y

TERMINATE
DRYING STEP

26



10

15

20

25

30

35

40

45

50

55

EP 4 123 085 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2021/003365

A. CLASSIFICATION OF SUBJECT MATTER

DOGF 58/38(2020.01)i; DOGF 58/26(2006.01)i; DO6F 34/26(2020.01)i; DO6F 34/10(2020.01)i; HOSB 6/10(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

DOGF 58/38(2020.01); DO6F 33/02(2006.01); DO6F 37/10(2006.01); DOGF 37/20(2006.01); DOGF 37/26(2006.01);
DO6F 39/04(2006.01); DO6F 58/04(2006.01); DO6L 1/20(2006.01)

Japanese utility models and applications for utility models:

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above

IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: E] B (tub), 3] 4 (rotate), & 7 (resonance), = & (drum), rppm

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-2018-0023277 A (LG ELECTRONICS INC.) 07 March 2018 (2018-03-07)

Y See paragraphs [0037]-[0057] and figure 1. 1-10
KR 10-2018-0055419 A (LG ELECTRONICS INC.) 25 May 2018 (2018-05-25)

Y See paragraphs [0041]-[0056], claim 1 and figures 1-2. 1-10
KR 10-2018-0109224 A (LG ELECTRONICS INC.) 08 October 2018 (2018-10-08)

Y See paragraphs [0100]-[0101]. 1-10
JP 2009-213803 A (PANASONIC CORP.) 24 September 2009 (2009-09-24)

A See claim 1 and figures 1-7. 1-10
US 2011-0099732 Al (IM, Myong Hun et al.) 05 May 2011 (2011-05-05)

A See paragraphs [0012]-[0016] and figure 1. 1-10

DFurther documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

document defining the general state of the art which is not considered

to be of particular relevance

document cited by the applicant in the international application

earlier application or patent but published on or after the international

filing date

document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other

special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“p> document published prior to the international filing date but later than
the priority date claimed

«T~ later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«X» document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

«y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“& document member of the same patent family

Date of the actual completion of the international search

19 July 2021

Date of mailing of the international search report

19 July 2021

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)

27




10

15

20

25

30

35

40

45

50

55

EP 4 123 085 A1

INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members PCT/KR2021/003365
. Patf:nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2018-0023277 A 07 March 2018 AU 2017-316015 Al 21 March 2019
AU 2017-316015 B2 27 February 2020
CN 107780120 A 09 March 2018
CN 107780120 B 06 November 2020
EP 3287559 Al 28 February 2018
EP 3287559 Bl 03 July 2019
EP 3569760 Al 20 November 2019
RU 2710801 C1 14 January 2020
TR 201910643 T4 21 August 2019
us 10590588 B2 17 March 2020
Us 10988890 B2 27 April 2021
Us 2018-0057995 Al 01 March 2018
us 2020-0149207 Al 14 May 2020
WO 2018-038380 Al 01 March 2018
KR 10-2018-0055419 A 25 May 2018 WO 2018-093205 A2 24 May 2018
WO 2018-093205 A3 09 August 2018
KR 10-2018-0109224 A 08 October 2018 AU 2018-244670 Al 14 November 2019
AU 2018-244670 B2 20 May 2021
CN 110678598 A 10 January 2020
EP 3617372 Al 04 March 2020
Us 2021-0115611 Al 22 April 2021
WO 2018-182277 Al 04 October 2018
JP 2009-213803 A 24 September 2009 AU 2009-200057 Al 01 October 2009
CN 101532234 A 16 September 2009
CN 101532234 B 22 June 2011
CN 201395714 Y 03 February 2010
EP 2103726 Al 23 September 2009
EP 2103726 Bl 09 March 2011
Jp 4756054 B2 24 August 2011
MY 146696 A 14 September 2012
RU 2394953 Cl1 20 July 2010
SG 155829 Al 29 October 2009
™ 200942659 A 16 October 2009
™ 1362439 B 21 April 2012
Us 2011-0099732 Al 05 May 2011 AU 2010-253596 Al 10 November 2011
AU 2010-253596 A2 15 December 2011
AU 2010-253596 B2 28 May 2015
BR PI0923847 A2 28 July 2015
BR PI0923847 Bl 04 June 2019
CN 102301059 A 28 December 2011
CN 102301059 B 08 January 2014
CN 102301060 A 28 December 2011
EP 2496749 A2 12 September 2012
KR 10-1690614 Bl 28 December 2016
KR 10-2011-0048352 A 11 May 2011
Us 2010-0024137 Al 04 February 2010
uUs 2010-0058543 Al 11 March 2010
Us 2011-0030149 Al 10 February 2011
Us 2011-0047716 Al 03 March 2011
US 8746015 B2 10 June 2014

Form PCT/ISA/210 (patent family annex) (July 2019)

28




10

15

20

25

30

35

40

45

50

55

INTERNATIONAL SEARCH REPORT

Information on patent family members

EP 4 123 085 A1

International application No.

PCT/KR2021/003365

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
Us 8763184 B2 01 July 2014
Us 9416478 B2 16 August 2016

Form PCT/ISA/210 (patent family annex) (July 2019)

29




EP 4 123 085 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

» KR 1020160108329 [0009]

30



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

